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MAGNETIC TYPE CATHODE RAY TUBES

Maximum Design

Heater Bulb Center Ratings Typica) Operation
Nominal Deflection lon puef Filter De flection Acceler- Acceler- { Control
Type |Volts|Amperes Face Length Con- Fuce Angle Trap Base AMA Capacitance and Anode | ator Anode | ator Grid Type
No. Dimensions in struction Terminal Plute | in Degrees |Required Basing Provided by Focusing | Yolts | Grid Voles | Grid Negative No.
in Inches Inches Color| (Note 1) Bulb Coating Method Volts Volts Volts
15DP4 6.3 0.6 15-1/2 Diam. 20-1/2 Glass Recessed Clear 57 Double | Small Skell 120 None Magnetic | 15000 410 [ 13000 250 27-63 15DP4
Small Ball Cap Duodecal 5 Pin
16AP4 6.3 0.6 15-7/8 Diam. 22-5/1A Metal Cone Lip Clear 53 Double | Small Shell 1203 None Magnetic | 14000 410 9000 300 33-77 16AP4
Duodecal 5 Pin 12000} 300 33-77
16AP4A Gray 16AP4A
16CP4 6.3 0.6 15-7/8 Diam. 21-1/2 Glass Recessed Clear 52 Double | Small Shell im None Magnetic | 15000 410 12600] 250 27-63 16CP4
Small Cavity Duodecal 7 Pin
16DP4 6.3 0.6 15-7/8 Diam. 20-3/4 Glass Recessed Clear 60 Double | Small Shell 1201 None Magnetic | 15000 410 9000f 250 45 16DP4
Small Cavity Duodecal 7 Pia 12000
16DP4A Gray 16DP4A
16FP4 6.3 0.6 15-7/8 Diam. 19-5/8 Metal Cone Lip Clear 60 Double | Small Shell 12D3 None Magnetic { 14000 410 12000} 300 33-717 16EP4
) Duodecal 5 Pin
16FP4A Gray 16EP4A
16FP4 6.3 0.6 16-1/8 Diam. 20-1/4 Glass Recessed Clear 62 Single | Small Shell 1201 None Magnetic | 16000 410 13000] 250 27-63 16FP¢
Small Ball Cap Duodecal 7 Pin
oG4 | 6.3 | 0.5 15-7/8 Diam. T7-11/16] Metal | Cone Lip Clear 70 Single | Small Shell 1203 None Vagnetic | 14000 | 410 12000| 300 33-77 | 16GP4
Duodecal 5 Pin
16HP4 6.3 0.6 15-7/8 Mam, 21-1/4 Glass Recessed Clear 60 Double | Small Shell 12D2 | 1500 Min, 3500 Max.| Magnetic | 14000 410 12000 300 33-717 16HP4
Small Cavity Duodecal 5 Pin
16HP4A Gray 16HP4A
16JP4 6.3 0.6 16-1/8 Diam, 20-3/4 Glass Recessed Clear 60 Double | Small Shell 1212 750 Min, 2000 Max.] Magnetic | 14000 410 11000] 250 27-63 16JP4
Small Cavicy Duodecal § Pin
16JP4A Grey 16JP4A
16KP4 6.3 0.6 14-3/4 x11-1/2 18-3/4 Glass Recessed Clear 65 Single | Small Stell 1202 1500 Magnetic | 16000 410 14000| 300 33-77 16KP4
Small Cavity Duodecal 5 Pin
16LP4 6.3 0.6 15-7/8 Diam. 22-1/4 Glass Recessed Clear 52 Double | Small Shell 1202|1500 Min, 3500 Max.| Magnetic | 14000 410 12000| 300 33-77 16LP4
Small Cavity Duodecal § Pin
16LP4A Gray 16LP4A
16MP4 6.3 0.6 16-1/8 Diam. 21-3/4 Glass Recessed Clear 60 Double | Small Shell 12D2 {1500 Min, 3500 Max.| Magnetic | 14000 410 12000| 300 33-17 16MP4
. Small Cavity Duodecal § Pin
16MP4A Gray 16MP4A
160P4 6.3 0.6 14-3/4 x11-17/32 19.146 Glass Recessed Gray 65 Double | Small Slell 1201 None Magnetic { 16000 410 8000} 250 27-63 160P4
i Small Cavity Duodecal 7 Pin 14000 250
16RP4 6.3 0.6 14-3/4x11-1,2 18-3/4 Glass Recesaed Gray 65 Single | Small Shell 1202 1500 Magnetic | 16000 410 12000f 300 33-77 16RP4
Small Cavity Duodecal 5 Pin
165P4 6.3 0.6 15-7/8 Daam. 17-5/16 Glass Recessed Clear 70 Double | Small Shell 1202 11500 Min, 3500 Max.] Magnetic | 14000 410 12000] 300 33-717 165P4
Small Cavity Duodecal S Pin
16524A Gray 165P4A
16TP4 6.3 0.6 16-1/8 Diam. 18-1/8 Glass Recessed Gray 70 Single | Small Shell 1202 1500 Magnetic | 14000 410 12000 300 33-77 16TP4
Small Cavity Iuodecal 5 Pin
161P4 A.3 0.6 14-3/4 x11-1/2 18-1/8 Glass Recessed Gray £5 Single | Small Shell 1201 None Magnetic | 15000 410 12000| 300 27-63 16UP4
Small Cavity Duodecal 5 'Pin
16VP4 A.3 0.6 15-7/8 Diam. 17-3/16 Glass Recessed Gray 70 Single | Small Shell 12m None Magnetic | 15000 410 12000 250 27-63 16VP4
Small Cavity Muodecal § Pin
16WP4 6.3 0.6 15-7/8 Diam. 17-3/4 Glass Recessed Gray 70 Double | Small Shell 12m None Magnetic | 15000 410 12000 250 27-63 16WP4
Small Cavity Duodecal 5 Pin
16XP4 £.3 0.6 14-3/4x11-17/32 18-3/4 Glass Recessed Gray 65 Double | Small Shell 12D1 None Magnetic | 15000 410 12000{ 250 27-63 16XP4
Small Cavity Duodecal 5 Pin
16YP4 6.3 0.6 15-7/8 Diam. 17-5/16 Glass Recessed Gray 70 Single | Small Slell 1202 750 Min, 2000 Max| Mapnetic | 14000 410 12000{ 300 33-77 16YP4
Small Cavicy Duodecal 5 Pin
19AP4 6.3 0.6 18-5/8 Diam. 21-1/2 Mstal Cone Lip Clear 66 Single | Small Shell 1203 None Magnetic | 19000 410 13000 250 27-63 19AP4
Duodecal 7 Pin
19AP4A Gray 19AP4A

Courtesy Sylvania Electric Products Inc.
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MAGNETIC TYPE CATHODE RAY TUBES

01¢

Maxi Desi . .
ot Heimm Deti Typical Operacion
Nominal Deflection Ton puf Filter Deflection Acceler- Acceler- | Control
Type |Volts]Amperes Face Length Con- Face Angle Trap Base RMA Capacitance and Anode | ator Anode | ator Grid_ Type
No. Dimensions in struction Terminal Plate |in Degrees | Required Basing Provided by Focusing | Volts [ Grid Volts | Grid Negative No.
in_Iaches Inches Color | (Note 1) Bulb Coatiagp Method Volts Volts Volts
19DP4 6.3 0.6 18-7/8 Diam. 21-1/2 Glass Recessed Clear 66 Double | Small Shell 12D2 | 1000 Min, 3000 Max.| Magnetic | 19000 410 13000 250 26-63 19DP4
Small Cavity Duodecal 5 Pin
19FP4 6.3 0.6 18-7/8 Diam. 22 Glass Recessed Gray 66 Double | Small Shell 12D1 None Magnetic | 19000 410 13000 250 27-63 19FP4
. small Cavity Duodecal 5 Pin
19GP4 6.3 0.6 18-7/8 Diam. 21-1/4 Glass Recessed Gray 66 Sinele | Small Shell 12p1 None Magnetic { 19000 410 13000 250 27-63 19GP4
Small Cavity Duodecal 5 Pin
20BP4 6.3 0.6 20 Diam. 28-3/4 Glass Medium Cap Clear 54 None Small Shell 1201 None Magnetic | 16500 750 10000 250 25-70 20BP4
Duodecal 7 Pin 15000 250 25-70
22AP4 6.3 0.6 21-11/16 Diam. 22-7/8 Metal (Cone Lip) Clear 70 Single | Small Shell 1203 None Magnetic | 19000 410 14000 300 33-77 22AP4
Miodecal 5 Pin
22APAA Gray 22AP4A
904 2.5 2.1 5-1/16 Diam. 16-1/4 Glass Cap Clear [ None Medium 6 Pin 6AL None Note 4 4600 250 1000 100 34 904
3000 100 35
4600 250 39
5WP11 6.3 0.6 5 Diam. 11-7/16 Glass Recessed Clear 50 None Small Shell 12C2 100 Mia, 500 Max. Note 2 27000 350 27000 200 42-98 SWP11
Small Cavicy Duodecal 7 Pin
™MPT 6.3 0.6 7-3/16 Diam. 12-1/2 Glass Recessed Clear 50 None Small Shell 1201 None Magnetic 8000 700 4000 250 27-63 MPT
) Small Cavity Muodecal 5 Pin 7000 250 27-63
19FP4 6.3 0.6 17 x 13-3/32 21-1/8 Glass Recessed Gray 65 Single | Small Shell 1202 | 1000 Min, 2500 Max.} Maenetic | 19000 410 13000 250 26-63 19EP4
Small Cavity Duodecal 5 Pin
16ZPs 6.3 0.6 15-7/8 Diam. 22-1/4 Glass Recessed Gray 52 Single | Small Shell 122 750 Min, 2000 Max.| Magnetic | 16000 410 12000 300 33-77 16ZP4
Small Cavity Duodecal 5 Pin
16WP4A| F.3 0.6 15-7/8 Diam. 17-3/4 Glass Recessed Gray 70 Sinple | Small Shell 12D2 750 Min, 2000 Max.| Magnetic | 16000 410 12000 250 27-63 16WP4A
Small Cavity Duodecal 5 Pin
17AP4 6.3 0.6 15-3/8x12-1/4 14-5/8 Glass Recessed Gray 65 Single | Small Shell 1202 750 Min, 2000 Max.] Magnetic | 16000 410 12000 300 33-77 17AP4
Small Cavity Duodecal 5 Pin
17BP4 6.3 0.6 15-25/64 x12-9/64 | 19-5/8 Glass Recessed Clear 65 Single | Small Shell 1212 750 Min, 2000 Max.| Magnetic | 16000 410 12000 300 33-77 178P4
Small Cavity Duodecal § Pin
17BP4A Gray 178P4A
10FP4A| 6.3 0.6 10-1/2 Diam. 17-5/8 Glass Recessed Gray 54 None Small Shell 1202 500 Min, 2500 Max.| Magnetic | 12000 410 11000 250 27-63 10FP4A
Small Cavity Duodecal 5 Pin

: - . C Syl ia E. ic Products Inc.
Note 1: Horizontal Deflection Angles are given for Rectanpular Tubes. ourtesy Sylvania Electric Products In

Note 2: Magnetic Deflection, Flectrostatic Focusine.
Note 3: Flectrostatic and Magnetic Deflection, Magnetic Focusing.

Note 4: Electrostatic and Magnetic Deflection, Electrostatic Focusing.
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VT
NUMBER

VT-41 ...

. . WE-203A (obsolete)

.« .

CROSS INDEX OF ARMY VT NUMBERS AND COMMERCIAL NUMBERS

COMMERCIAL
NUMBER

WE-205B
Obsolete.
Obsolete.
Commercial 211.

. JAN 211.

WE-215A

212A (obsolete)
WX-12 (obsolete)
UV-204 (obsolete)
Obsolete.
Obsolete.
Obsolete.

. Obsolete.

. . Obsolete.
. . Obsolete.
. 860.

. Obsolete.

861.

. Obsolete.
. . Obsolete.
. . 204A.

.

Obsolete.
864,

10.

10 Special.

. 22,

30.

. 24, 24A.

. 27.

. 01-A

31.
Obsolete.

. 33.

VT-42 ....

VT-43 ..

VT-44 ...

VT-46A .

207.
35/51.
36.

. 37.

38.
869,
869A

. 40.

851.
872.

. 872A (Special fil.).

845.
32.

. 45,

866.
866A.

. 47.

41.
39/44.
50.

. 841.

45 Special.

vT
NUMBER

VT-53 ..

VT-54 ..

VT-55 ...

VT-56 ..
vVT-57 ..

VT-58 ...

VT-60 ..

vT-62 ...
VT-63 ...
vVT-64 ...

VT-65 ..

VT-65A ..

VT-66 ..
VT-66A .
VT-67 ..
vVT-68 ..

COMMERCIAL
NUMBER

Canceled (super-

seded by VT-42A).

34.
865.
56.
57.
58.

. 850.

801,801A.
46.

800.

6C5.

. 6C5G.

6F6.

. 6F6G.

vr-69 ....

VvT-70 ..

vT-72 ..
vT-73 ..
vVT-74 ..

.

VT-75 ....

vT-76 ..

vT-77 ...

VT-78 ..

vT-80 ....
. 83.

VT-83 ..
VvT-84 ..
VT-86 ..
VT-86A .

VT-86B ...
VT-87 ...

VT-87A .
vVT-88 ..
VT-88A .
VT-88B .

VvT-89 ...

VT-90 ..

VT-90A ..

vT-91 ..

VT-91A ..

vT-92 ..
VT-92A%,

vT-93 ...

VT-93A .
Vr-94 ..
VT-94A .

VT-94B . .
VT-94C ..

VT-94D .
vT-95 ..
VT-96 ..
VT-96B .

vT-97 ..

VvT-98 ..

30 Special.
6BT7.
6D6.
6F17.
842.
843,
5Z4.
75.
76.
1.
78.
80.

84/6Z4.
6K7.
6K7G.
6K7GT.
6L7.
6L7G.
6R7.
6R7G.

. BRTGT.

89

6HS6.
6H6GT.
6J7.
6J7GT.
6Q7.
6Q7G.
6B8.
6B8G.
6J5.
6J5G.
6J5 Special selec.

6J5G Special selec.

. 6J5GT.

. 6N7 Special selec.

2A3.
6N7.

. 5W4.

6U5/6G5.

vT
NUMBER

VT-99 ....
VT-100 ...
VT-100A.
vT-101....
vT-102. ..
VT-103. ..
VT-104. . .
VT-105. . ..
VT-106. ...
vVT-107. ...
VT-107A. .
VT-107B. ..
VT-108. ..
VT-109. ...
VT-111..
vT-112. ..
VT-114. . ..
VT-115....
VT-115A. .
vT-116 ..
VT-116A. ..
VT-116B. ..
VT-1117. .
VT-117A. ..
VT-118....
VT-119. ..
vT-120. ...
vT-121. ...
vT-122..
vT-123. ..

VT-124. ...
VT-125. ..
VT-126. ...
VT-126A.
VT-126B.
VT-127...
VT-127A. .
VT-128. ..
VT-129. ..
VT-130. ...
VT-131. ..
vVT-132. ..
VT-133. ..
VT-134. ...
VT-135....
VT-135A. ..
vVT-136. ..
vVT-137. ...
VT-138. ...
VT-139. ..
VT-140%. . .
VT-141. ...
VT-142. ..
VT-143. ...
VT-144. ...

.

COMMERCIAL
NUMBER

6F8G.
807.

. 807 Modified.

8317.

. Canceled.

65Q7.
125Q7.
6SCT.
803.
6V6.
6V6GT.
6V6G,
450TH.
2051.

. 5BP4/1802P4.

6AC17/1852.
5T4.
6L6.
6L6G.
6SJ17.
6SJTGT.
6SJTY.
6SK7.
6SK7GT.
832.
2X2/879.
954.

955.

. 530.
RCA A-5586 (super-

seded by VT-128).
1A5GT.

1C5GT.

6X5.

. 6X5G.

6X5GT.
Special tube.
Special tube.
1630 (A-5588).
304TL.
250TL.
12SK7.

12K8 Special.
12SR7

12A6.
12J5GT.
12J5.

1625.

1626.

1629,
VR150-30.
1628.

531.

. WE-39DY1.

805.
813.

* Indicates VT number has been canceled.
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VvT
NUMBER

VT-145. ..

VT-146. ...

VT-147. ..
VT-148. ..
VT-149. ..
VT-150. ..
VT-150A.
VT-151. ..
VT-151B. .
VT-152..
VT-152A.
VT-153. .

.

VT-154. ...

VT-155. .

VT-156. ..
VT-157.
VT-158. ..
VT-159.
VT-160. ..
VT-161. ..

VT-162. ...

VT-163. ..

VT-164. ...

VT-165. ..

VT-166. ...

VT-1617. .

VT-167A. ..

VT-168A. .
VT-169. ..
VT-170. .

VT-171. ...
VT-171A. ..

VT-172..
VT-173. ..
VT-174. ..
VT-175. ..
VT-176. ..
vT-1717. ..

VT-178. ...

vT-179. . .
VT-180%. .
VT-181. ..

vT-182. ...

VT-183. ..
VT-184. ..

* Indicates

COMMERCIAL

NUMBER

. 5Z3.

IN5SGT.

. 1A7TGT.

. 1ID8GT.

. 3A8GT.

. 6SAT.

. 6SATGT.

. 6A8G.

. 6A8GT.

. 6K6GT.

. 6K6G.

12C8 Special.
814.

Special tube.
. Special tube.
. Special tube.
. Special tube.

. . Special tube.

. Special tube.
. 12SA7.
128J7.

. 6C8G.
1619.

. 1624.
371A.

. 6K8.
6K8G.

. 6Y6G.

. 12C8.

. 1IE5-GP.
1R5.

1RS5.
. 185,
. 1T4.
. 354.
. 1613.
. 6AB7/1853,
. 1LH4.
1LCS.
. 1LN5.
. 3LF4.
. 124,
3B7/1291.
1R4/1294.
VR90-30.

.

Loctal Equiv. of

RECEIVING TUBE SUBSTITUTION GUIDE

vT
NUMBER

VT-185. .
VT-186. .
VvT-187. .

VT-188. ..

VT-189. .
vVT-190. .
vVT-191. .

vVT-192. ..

VT-193. .
VT-194. .

VT-195...

VT-196. .
VT-197A.

VT-188A. .
VT-199. ..

vT-200. .
VT-201. .
VT-201C.
vT-202. .
vT-203. .

COMMERCIAL

NUMBER

. 3D6/1299.

Special tube.

. 5T5A.

7ES6.
TF1.
THT.
316A.
TA4.
7C17.
7J1.
1005.
6W5G.
5Y3GT/G.
6G6G.
6SS7.

. VR-105-30.
. 25L6.
. 25L6GT.

VT-204. ...
VT-205. ..
VT-206A. .
vVT-207. ..

VT-208. .
VT-209. .
VT-210. .

VT-211...

vT-212..
VT-213A.
VT-214. .
VT-215. .
VT-216. .
vVT-217. .

VT-219. .

vT-220. ..

VT-221. .

vT-222. ..

VT-223..
VT-224. .
VT-225. .

VT-226. ..

vT-2217. .

9002.
9003.
HK24G.
6ST7.
5V4G.
12AH7GT.

. 7B8.

1258GT7.

. 154.

6SGT.

. 958.
. 6L5G.

12HS6.
6E5.
816.

. 811.
VT-218. ...

100TH.
Canceled.

. 250TH.

3Q5GT.
884.

1H5GT.
RK-34.

. 307A.

VT-228. ...
. 6SL7GT.

vT-229. .

VT number has been canceled.

3EP1/1806P1.
7184.
8012.

212

vT
NUMBER

vT-230..
vT-231. .

vT-232. ..

vT-233..

VT-234. .

VT-235. .

vT-236. ..
vT-237. ..

vT-238. .

vT-239....

VT-240. .

VT-241. ...

VT-243. ..

VT-244. .
VT-245. .
VT-246. .
VT-247. .
VT-248. .
VT-249. .
vT-250. .

VT-251. ..

vVT-252..
VT-254. .

VT-255. ..
VT-256. ..

VT-257. .
VT-259. .

COMMERCIAL
NUMBER

. 350A.

6SN7GT.

E-1148.

. 6SRT.
HY-114B.
HY-615

. 836.

. 957.

. 956.

1LE3.

. T10A.

TE5/1201.

7C4/1203A.

. 5U4G.

. 2050.

. 918.

. 6AGT.

1808P1.

. 1006.

. EF50.

. 441,

. 923,

. 304TH.

. T05A.

. ZP486.

. K-1.

. . 829.

VT-260. ..

VT-264. .

VT-266. . .

vT-267. .
VT-268. .

VT-269. ..
vT-277. ..

VT-279. .

VT-280%, .
VT-281%*. .
VT-282. ..

VT-283%*.

VT-284%. .

VT-285%.

VT-286. ...
vT-287. ...

VT-288. .

vVT-289. ..

VR75-30.

. 3Q4.

1616.

. 5178.

125C7.

. T17A.

. 417,

. GY-2.
C7063.
HY-145ZT.

. 2G489.

QF-206.

QF-197,

QF-200C.

832A.

815.

12SH7.

. 12SL7GT.

.



RECEIVING TUBE SUBSTITUTION GUIDE

BALLAST TUBE AND RESISTOR NUMBERING CODES
FOR AC-DC RECEIVERS USING 0.3 AMP. SERIES CONNECTED HEATERS

There are two numbering codes now in use for ballast and resistor
tubes. Both codes use parts of the type designation to indicate the
various divisions of the tube's service. For example, type numbers
in the first system (A) might be BKX51DJ or L55B and, in the second
system (B}, might be 200R44 or 200R. These letter and number
combinations are explained by the following examples.

SYSTEM A
BKY49CJG

The letter G, if present, indicates that
the tube has a glass bulb and octal base.
The letter J, f present, indicotes that o
jumper is located between pins 3 and 4.
Letters A to K here indicate the internal circuit
cor tions. {See adj figures.}
This number gives the voltage drop with 0.3
ampere. (See Note 4.)
The letters X, Y, or Z, if present, indicate the style of base
and the pin connections. (See Note 3.)
The letters K, L, or M indicate the type of pilot lamp that must be
used with this tube. (See Note 2.)

The letter B, when present, indicates that the pilot-lamp shunt-resistor
is a ballast type. (See Note 1.)

NOTE 1.

“Ballast’ action indicotes that the pilot lamp shunt resistor has
low starting resistance when cold, protecting the lamp filament
from the initial current surge, and has much higher resistance
when hot, applying full operating voltage to the lamp.

NOTE 2.
Tube Letter [ Lamp No. | Volts | Amperes | Bead Color
K 40 and 47 6.3 0.15 Brown
L 44 ond 46 6.3 0.25 Blue
M 50 and 51 7.5 0.2 White
NOTE 3.

X denotes a 4 pin base and metal shell. Y or Z denote octal
bases but with different pin connections. (See Figures A to K.}

NOTE 4.

This number includes the drop in the series resistor plus the
drop in the pilot lamp and its shunt. The number represents
the difference between the sum of the heater voltages and the
line voltage of 117.5 volts. Tubes are made with the following
numbers: 98, 92, 86, 80, 73, 67, 61, 55, 49, 42, 36, 30,
23, 17, 11. The number to be used is the one closest to the
voltage difference mentioned above.

7 OCTAL BASE 3 7 8 OCTAL ELSE 3
[ 4 pPym BASE X SERIES 1 “ B & piN BASE X SEWIES —1
8 OCTAL SASE Y SERIES —t 8 1 OCTEL BASE Y SERIES ——U
7 OCTEL ASE I SERIES 2 7 H— OCTAL BASE 7 SER(ES —— 2

L—AANV\M/W—JW

8 — 0CTAL BASE 3

?

4 3—— U4 Fin E£SE X SERIES 1 7—8—2 OCTEL easE 3
8 1—— 0CTaL BLSE Y SERIES —— & §—— 3 ——2—4 rin BASE X SEmigs—1)
7 5 —— oCTaL eadt I SEmies ——2 B—— 1 ——2-—o0cTaL EasE Y sERiEs—4

T——8——2— 95— ocTaL Gase —— 3 7 8 ——oCtac mase

E E,

7 8 —— 2 ——- 0CTAL BaSE

] e

Voo 81 —2 OCTAL BASE —— 3

serd imaees

5 pryp—

&%

8 —— 2 ———o0CTeL oase

8-0CTaL sesE— 3

-0 o~
>0 O

K $OTTOM vIEw OF 00TTOM VIEw OF
4w mast ocraL ease
SYSTEM B

All tubes urider System B have glass bulbs and 4 pin bases
and their type designations start with a number.

EXAMPLE
200R44

;. The numbers 4, 8, or 44, in combination
with the preceding letter, indicate the inter-
nal tube connections. {See below,)

The letters R, L, or M, when followed by a number,
indicate the type of pilot lamp which must be used
with this tube. See Note 2, using the letter R in
place of K. (The letter R, alone, indicates only a
form of internal tube connection without pilot la.np.}

This number indicates the equivalent resistance in ohms at
0.3 ampere. Thus, 200 X 0.3 = 60 volts drop.

AN A A A

5

3

?

ocTaL Base—3

REPRESENTS
PILOT LAMP

1 4 1 3 4
R b Q d

R8 or B or M8
1 3 Y 1 2 3 4

iy

R4 or L4 or W4 R44 or L44 or W44

Courtesy TUNG-SOL Lamp Works, Inc.
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RECEIVING TUBE SUBSTITUTION GUIDE

RTMA CAPACITOR, RESISTOR, AND TRANSFORMER COLOR CODES

CAPACITOR COLOR CODE

FIRST DIGIT OF SIX DOT COLOR CODE THIRD DIGIT OF
CAPACITANCE IN CAPACITANCE IN
MICROMICROFARADS s&f,’;}""&%'g ,f,’f MICROMICROFARADS

(RED) MICROMICROFARADS {ORANGE}
————\ (BROWN) /—
>
WORKING ] — DECIMAL
VOLTAGE LO O MULTIPLIER
(BLUE) + (BROWN)
TOLERANCE
IVIOLET)

EXAMPLE: 2130 puf. =7 %, 600 W.V. (Values for color shown in the above parenthesis)

THREE DOT COLOR CODE

FIRST DIGIT OF SECOND DIGIT OF

CAPACITANCE IN CAPACITANCE IN DECIMAL
MICROMICROFARADS MICROMICROFARADS MULTIPUER
N \UMERAL  muaieue  TOURANcE VOUTAGE
BLACK 0 1 20% j—
BROWN 1 10 V% 100 |
" RED 2 100 2% 200 |
ORANGE 3 1000 3% 300 |
YELLOW 4 10000 4% 400 |
GREEN 5 — 5% 500 |
BLUE 6 — 6% 600 |
VIOLET 7 J— 7% 700 |
GRAY 8 p— 8% 800
WHITE 9 — % 900
GOLD - 0.1 - 1000
SILVER Z 0.01 10% —

POWER TRANSFORMER LEAD

COLOR CODE

Power transformer leads in radio receivers may be
identified by the following colors (or color patterns) on
the lead coverings.

YeLLow
YELLOW & BLUE RECTIFIER
FILAMENT
YELLOW
NED
RECTIFIER

RED & YELLOW

PLATE VOLTAGE

BLACK

GREEN
PRI“ART" sLsCH & YECLOW GREEN & YELLOW TUBE FiL.
LRl NO. 1
GAEEX
aLACK
(nuc- & nu) BROWN
P TapeED. TUBE FIL.
&
sioww & veLLow NO. 2
aROwN
sLate
sLaTe & veLlow TUBE FiL.
- NO. 3
sLate

Courtesy PUNG-SCL Lamp Works, Inc.

RESISTOR COLOR CODE

0 0
_L s S |
BLACK [4] BLACK ] BLACK - GOLD 5% TOL.
BROWN 1 BROWN 1 BROWN O SILVER 10% TOL.
RED 2 RED 2 RED 00 NO BAND 20% TOL.
ORANGE 3 ORANGE 3 ORANGE 000 —
YELLOW 4 YELLOW 4 YELLOW 0000
GREEN 5 GREEN 5 GREEN 00000
BLUE 6 BLUE é BLUE 000000
VIOLET 7 VIOLET 7
GRAY 8 GRAY 8
‘WHITE 9 WHITE 9

TOLERANCE

RESISTANCE VALUE: The nominal resistance valuu In ohms is identified by
a three digit symbol. The first two diglts are the first
two figures of the resistance value in ohms. The
third digit specifies the number of zeros which follow
the first two figures.

[-F TRANSFORMER LEAD COLOR CODE

I-F transformer leads in radio receivers may be identi-
fied by the following colors on the lead coverings.

PLATE LEAD BLUE GRID {or diode lead) GREEN
B+ LEAD RED  GRID RETURN BLACK

FOR *'FULL-WAVE" TRANSFORMER SECOND DIODE
LEAD WILL BE GREEN-BLACK.

AUDIO TRANSFORMER LEAD COLOR CODE

Interstage and Output Audio Transformer leads in rodio
receivers may be identified by the colors on the lead
coverings as shown.

BLUE GREEN

PLATE GRID o
p £
" :
|
™ B+ L S RETURN N
A 0
R A
Y R

PLATE SLUE OR uROWN GREEN OR YELLOW GRID Y

(stant) (stant)

In cases where use is made of a single primary and/or
a single secondary, the upper half of the diagram
indicates the color coding. The brown and yellow leads
indicate the start of the primary and secondary wind-
ings respectively and will be used in place of the blue
and green {as shown) where polarity indications are
required.
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PILOT LAMP TABLE
Lamp Bead Miniature Bulb
No. Volts  Amperes Color Base Type
40 6-8 0.15 Brown  Screw T-3 1/4
41 2.5 0.50 White Screw T-31/4
42 3.2 0.35 Green Screw T-3 1/4
43 2.5 0.50 White Bayonet T-3 1/4
44 6-8 0.25 Blue Bayonet T-3 1/4
45 3.2 0.35 White Bayonet T-31/4
46 6-8 0.25 Blue Screw T-31/4
47 6-8 0.15 Brown Bayonet  T-3 1/4
48 2.0 0.06 Pink Screw T-3 1/4
49 2.0 0.06 Pink Bayonet T-3 1/4
50 6-8 0.20 White Screw G-31/2
51 6-8 0.20 White Bayonet G-31/2
55 6-8 0.40 White Bayonet G-41/2
292 2.9 0.17 White Screw T-3 1/4
292A 2.9 0.17 White Bayonet T-31/4
1455 18.0 0.25 Brown Screw G-5
1455A 18.0 0.25 Brown Bayonet G-5
1490 3.2 0.16 - - - Bayonet T-31/4

GERMANIUM CRYSTAL DIODE CHARACTERISTICS

Peak Average Peak Anode
Min. Forward Max. Reverse Inverse Anode Rect. Rect.
Germanium Current at +lv Current Voltage  Current Current
Crystal (Ma) (Microamp.) (Volts) (Ma) (Ma)
1N34 5.0 50 at -10v 75 40 150
1N34A 800 at ~50v
1N35* 7.5 10 at -3v 75 22.5 60
1N38 3.0 6 at =3v 120 40 150
IN38A 625 at -100v
1N39 3.0 200 at -100v 225 40 150
800 at -200v
1N40 ** 12,75 50 at -10v 75 22.5 60
(at 1.5 volts)
IN41 ** 12.75 50 at -10v 75 22.5 60
{(at 1.5 volts)
1N42 ** 12.75 6 at -3v 120 22.5 60
{(at 1.5 volts) L1625 at -100v
1N48 4.0 833 at -50v 85 50 150
1IN51 2.5 1670 at -50v 50 25 100
IN52 4.0 150 at -50v 85 50 150
1N54 5.0 10 at -10v 75 40 150
INS54A
1N55 3.0 300 at -100v 170 40 150
IN55A 800 at -150v
IN56 15.0 300 at -30v 50 50 200
1IN56A
1IN57 4.0 500 at ~75v 90 40 150
1N58 4.0 800 at -100v 115 40 150
1N58A
insot t t 70 40 150
1N63 4.0 50 at -50v 125 50 150
1NG64 Tested for efficiency in 44 Mc video detector circuit.
1N65 2.5 250 at -50v 85 50 150
1Negt 5.0 850 at -50v 75 40 125
1N70* 3.0 410 at -50v 125 30 90
INTL 't 15.0 300 at -30v 50 50 200

NOTE: Crystals 1N48, 1N51, IN52, 1N63, 1N64, and 1N65 are General Electric
types, all others are Sylvania types unless otherwise indicated.
* Units are matched in the forward direction at +1 volt so that the current flowing
through the higher resistance unit is within 10% of that in the lower resistance

unit. Ratings shown are for each diode.

**Consists of 4 specially selected and matched germanium diodes whose resis-
tances are balanced within X 2.5% in the forward direction at1.5 volts, For add-
itional balance, the forward resistance of each pair of varistor crystals are
matched within 3 ohms, Ratings shown above are for each diode.

t Units are tested in a circuit employing an input of 1.8 volts rms at 40 mc. 70%
modulated at 400 cycles. Demodulated output across a 4700 ohm resistor
shunted by a 5 mmf capacitor is a minimum of 1.1 volts peak to peak.

¥ JAN types

t* Consists of four matched low impedance germanium diodes each of which,
with a voltage of one volt impressed in the forward direction, will pass a
current within one ma of the average current of the four. Ratings shown above
are for each diode.

215




FIRST SUPPLEMENT

RECEIVING TUBE
SUBSTITUTION
GUIDE BOOK

BY

H. A MIDDLETON

RIDER PUBLISHER,
480 CANAL STREET NEW YORK 13, N.




TABLE OF CONTENTS

Page
SECTION 1 - TUBE SUBSTITUTIONS IN TELEVISION RECEIVERS....... 1
Low-voltage Rectifiers. ............c.coiviiiiienn.. 3
High-voltage Rectifiers.................cciiiiiean.. 3
Pentode Power Amplifiers.........cciiviiiiiinvennn. 3
Duo-diode triodes. . ........coitieriiiiiennnnnnnnnns 4
R-fPentodes.........ooiiiitirinninereennnnnennnns 4
Twin Triodes........ccviiiiiiiiinnnennneeeeeeennnnns 5
High Power Beam Pentodes.......................... 5
Damper Rectifiers............coiiiiiiiiiiiiiinnnn, 6
TWIin DiodesS. .o v vttt ittt ettt et e neerennnnnnnns 6
Triple-diode Triodes.........cciiiiiiiiiiiinerennnn 7
Gated Beam Pentodes. ..........ccoitiveiinnnnnnnnn. 7
High-frequency Triode Pentodes.............ccovvvv... 7
Examples of Practical Television Tube Substitutions.... 8
RCA B30TS. .. ittt ittt teirtieennnnnns 8

Belmont 18DX21A. ... .. .ciiiiiiiiiiiirnnnnnnns 11

SECTION 2 - RECEIVING TUBE SUBSTITUTION GUIDE................ 12

Copyright 1951 by JOHN F. RIDER

First Printing, November, 1951
Second Printing, May, 1952
Third Printing, December, 1952
Fourth Printing, May, 1953

Fifth Printing, September, 1953

All rights reserved. This book or parts thereof may not
be reproduced in any form or in any language
without permission of the publisher.

Printed in the United States of America

I



FOREWORD

Continued development and improvement of
radios, television receivers, and other elec-
tronic equipment is to a great extent dependent
on new and better vacuum tubes. Because of
constant circuit changes and improvements,
keeping a current list of tube substitutions for
radios and television receivers is almost a
never-ending job. Therefore, as the number of
new substitutions justify it, supplements such
as this one will be published periodically in
order to keep your information up-to-date.

There are about 750 new substitutions listed
in this supplement. Among these are some of
the older tube types that were left out of the
original Receiving Tube Substitution Guide Book.
Substitutions are also listed here for some of
the types for which we then thought were no
substitutes. Most of the substitutions listed are
for television receivers. When substituting tubes
in television receivers, refer to the information
given in the article "Tube Substitutions in
Television Receivers" in this supplement.

It is not the object of these instructions to
tell you how to improve radios, television sets,
and other electronic equipment, but rather to
help you in using the tubes you have to replace
those that are not available.

It is important to understand that the infor-
mation here calls for substitutes only. We do

not recommend the use of these tubes when the
original type is available. However, when you
do not have the original tube types needed to
repair electronic equipment, the Receiving Tube
Substitution Guide Book and this supplement
will prove invaluable to you. They will save
you many hours and expedite repairs. In spite
of over eight years experience in making and
compiling these substitutions, there are no
doubt some substitutions not listed here. Al-
though a sincere effort has been made to list
all the practical substitutions, to do so is
practically an impossibility. We noticed while
compiling these substitutions that one sub-
stitute served as a thought starter that brought
others to mind. It may work the same way for
you. You may find a substifute that we do not
have listed. If you do work out a good substi-
tute, do not trust your memory, but write it
up in a form similar to that used here and
attach it to the proper page in your Substitution
Guide Book.

In addition to assisting you during times of
tube shortages, this substitution information
will help you to use tubes you have had on hand
for long periods of time. Also, when tubes are
plentiful, the information can be used for re-
converting in cases where the substitute is less
efficient than the original.

November, 1951
H. A. Middleton



SECTION 1

TUBE SUBSTITUTIONS IN TELEVISION RECEIVERS

Television sets of a few years ago, with
their 7- to 10-inch picture tubes, used ordinary
receiving tubes throughout except for the high-
voltage rectifier tubes and, of course, the cath-
ode-ray tubes. Consumer demand called upon
the ingenuity of the television receiver and
tube manufacturers for larger and larger pic-
tures. Along with larger size picture tubes, it
was necessary to develop other specialized
types of television tubes. Special circuits in
television receivers require characteristics in
receiving tubes which are different from those
of most ordinary radio receiving types.

Consider the use of magnetically deflected
picture tubes. The magnetic picture tube re-
quires sweep amplifiers capable of high power
output. Tube manufacturers developed special
tube types for these circuits which are capable
of high plate current without the use of ex-
tremely high plate voltages. It is entirely pos-
sible that efficient operation in this circuit
could have been accomplished by the use of
higher output tubes which were already avail-
able and by increasing the size and output of the
low-voltage power supply. However, the cost
of building and maintaining this larger power
supply, its greater size and weight, and the
added danger are only a few of the reasons
why this was not done. By designing new and
special tube types, improved performance was
made possible, circuits were simplified, and
troubleshooting was made easier and safer for
the television technician.

Although there are some twenty to thirty
stages commonly used in television receivers,
there are only about thirteen different tube
classifications denoted by manufacturers in
common use. There are many variations with-
in each of these thirteen classifications. A
large portion of tubes in a given similar class-
ification which are designed for the same cir-
cuit application are enough alike to operate in
some fashion when substituted for each other
without change of circuit components. Some-
times a type designed for one circuit gives

excellent results in another circuit: It is some-
times necessary to make mechanical changesin
order to accomplish substitutions.

Because of the similarity of characteris-
tics of many tubes, the more familiar the
technician is with the circuit use of, the sim-
ilarity between, and the satisfactory or unsat-
isfactory operation of one tube type compared
to another, the more versatile and valuable
his tube stock becomes. This is true especially
in an emergency.

Listed on page 2 are thirteen classifications
of tubes used in television receivers along with
the commonly used types. Under each class-
ification are listed the majority of individual
circuits in which these tubes are used. A care-
ful study of this chart will familiarize you with
the tubes used in the most common television
receiver circuits and will serve to expedite
your service problems.

These listings will serve to indicate the
most common usages of the tube types in
each classification. Other types that are not
listed may come to mind as you look over this
list, or you may find additional listings in
your Receiving Tube Substitution Guide Book.
Differences in circuitry as used by various
manufacturers may place some of the tubes
into categories other than those shown here.
As stated before, the object of the chart is to
list the most common types in their most
common circuits.

It has been found that substitutions in the
front end or in the video strip can be more
satisfactorily accomplished in television re-
ceivers located in strong signalareasthanthose
located in fringe areas. A very small loss or
gain that would go unnoticed when a substitu-
tion has been made in a receiver located in a
strong signal area might be sufficient to ser-
iously impair the picture quality in a fringe
area.

In some areas, fringe conditions may exist
on one channel while local conditions exist on
another channel. Referring tothe classifications
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TELEVISION RECEIVER TUBES

Classification Common Types Specific Circuits
1. Low-voltage Rectifier 5U4, 5V4, 5Y3, 6AX5, 6X5, 26Z6 Low-voltage rectifier
2. High-voltage Rectifier 1B3, 1V2, 1X2, 1Y2, 1Z2, 5642 High-voltage rectifier
3. Pentode Power Amplifier 6AQ5, 6F6, 6K6, 61.6, 6V6, Audio output
and Beam Power Amplifier 6Y6, 7TB5, 7C5, 2516, 35L6, Vertical sweep output
50L6 Horizontal sweep oscillator
High-voltage r-f oscillator
Video output
4. Duo-diode Triode 6AT6, 6AV6, 65Q6, 6BF6, First audio amplifier

10.

11.

12.

13.

. High-frequency Triode

. R-f Pentode

. Twin Triode

. High-power
Beam Pentodes

. Damper Rectifier

Twin Diode

Triple-diode Triode

Gated Beam Pentode

High-frequency Triode
Pentode

6BK6, 6BT6, 6BU6, 12ATS6,
125Q6

6AB4, 6C4
6AG5, 6AT5, 6AK5, 6AUSG,

6BA6, 6BC5, 6BD6, 6BHS,
6CB6, 12AU6, 12BA6

6BL7, 6F6, 6F8, 6J6, 6SL7,
6SN7, TF7, TF8, 12AT7, 12AU7,
12AV7, 12AX7, 12AY7, 12A27,
12SN7

6AU5, 6AV5, 6BD5, 6BGS,
6BQ6, 6CD6

BAX6, 6V4, 6W4, 12AX4, 25W4

6AL5, 6H6, TA6, 12AL5, 12H6

6R8, 638, 6T8

6BN6, 12BN6

6U8, 6X8

Local oscillator in front end
Vertical sweep oscillator

Video i-f amplifier

Sound i-f amplifier
Radio-frequency amplifier
Video output

Video amplifier

Sync separator
Mixer oscillator
Vertical sweep output

Horizontal sweep output

Damper

Video detector circuit
Horizontal discriminator
Sound ratio detector

Ratio detector and first audio

FM detector
Vertical sweep oscillator

Oscillator mixer
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as specified in the performance column of your
Substitution Guide, the substitution of a "G" or
"p" classified type in the front end or video
strip may impair the picture quality or even
cause loss of the picture entirely in the case of
the fringe area station while the local stations
continue to be received satisfactorily. However,
in times of tube shortages, when the original
or a substitute with a classification of "E" is
unavailable, this would be better than no recep-
tion at all.

The lack of uniformity of design and the
variability of materials used in the manufacture
of the same tube types by different manufac-
turers may cause premature failure in a given
circuit in one run of tubes while a different run
will hold up well. A certain run of 6BG6 tubes
installed in sets with a 17-inch picture tube may
fail after a week or two because of their lack
of power-handling capabilities. Tubes from this
same run may give good service in other sets
where the power output requirements are less.
The same may be found to be true of damper
rectifier types where extremely high peak in-
verse voltages may cause flashover in an in-
ferior run of 6U4 types. Low-voltage rectifiers
in certain runs have been known to have inef-
ficient filaments, and their output falls off
rapidly when used in large-tube sets where out-
put current requirements are high. When your
service department finds such a run of tubes on
hand, use them in the smaller-tube sets for
most reliable service.

Low-voltage Rectifiers

Requirements for rectifier tubes in the low-
voltage power supply of a television receiver
are the same as for those used in ordinary
radio receiving equipment, except that higher
output current is usually required.

When choosing a substitute, it is only neces-
sary to select a type which has sufficient cur-
rent-carrying capacity and a peak inverse volt-
age rating equal to or greater than the original
type. If the substitute type meets these require-
ments but also has higher filament current re-
quirements that will reach the maximum rating
of the available filament transformer winding,
it is recommended as a substitute over another
type that falls short of output current and does
not have at least an equal peak inverse voltage.
This is so even though this latter type has the
same filament rating as the original tube.

Selenium rectifiers can be used as sub-
stitutes for tube-type rectifiers. When sub-
stituting with selenium rectifiers in the low-
voltage power supply, it is good practice to use
a large safety factor. For example, if the tube
rectifier has a rated output current capacity of
225 ma, use at least a 300-ma selenium rec-
tifier or a larger one if space permits. Recti-
fiers in the low-voltage power supply haye had
a high record for failure. Thus, the practice of
using at least the next size larger as a substi-
tution will help to eliminate expensive call-
backs. Refer to the Receiving Tube Substitution
Guide Book for additional information on selen-
ium rectifiers.

High-voltage Rectifiers

There are only a limited number of types of
high-voltage rectifiers being currently pro-
duced. When choosing a substitute, use the type
that has an equal or higher peak inverse voltage
rating than the type for which you are substi-
tuting. The output current requirement from
these rectifiers is so small that little consider-
ation need be given to this characteristic of the
substitute type.

Since there are only a few of this type of
tube available, mechanical alterations are fre-
quently necessary when making a substitution.
You must either extend the plate lead, install
sockets, or do other rewiring. It is sometimes
necessary to increase the size of the high
voltage shield or modify it in some other way.
Make sure that all high voltage leads are prop-
erly insulated and that the shield is fastened
securely for safety's sake. One of the most
difficult substitutions here is for the Sylvania
type 5642 because of the small size of this sub-
minjature tube. It is necessary to find space
for mounting a tube socket and a shield can.

Pentode Power Amplifiers

Pentode power amplifier tubes and the small
beam power types are generally used in five
different circuits in television receivers. They
are the audio output stage, the vertical sweep
output, the horizontal sweep oscillator, the
high-voltage r-f oscillator, and video output
stage.

When substituting in the vertical output or
high-voltage r-f oscillator circuits, be sure to
choose a type whose output is equal to or
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greater than the original because of the amount
of power involved in these stages. The use of
a lower-powered tube than the original can
sometimes be made to give from fair to good
results by altering the values of the circuit
components. The interelectrode capacitances
are not generally considered to be a critical
characteristic of the tube used in this circuit.

The audio output circuits of television re-
ceivers are not different from those used in
ordinary radio receivers., Only in cases where
high audio power is required from the receiver
are substitutions in this stage critical. Com-
ponent part changes may sometimes be neces-
sary in order to secure optimum output from
the substitute tubes.

The video output stage is a wide-band
amplifier and is not critical with respect to
power output. This is true because it is feeding
into a relatively high impedance load. It is
important to choose a substitute with similar
interelectrode capacitance in order to insure
uniform amplification throughout the entire video
band. It is better to choose a tube with lower
interelectrode capacitance than the reverse. If
the substitute tube has lower interelectrode
capacitance than the original, over-peaking may
result. This can be compensated for by the
installation of small carbon resistors across
the peaking coils. Their value will vary with
the substitution and can be determined by ex-
perimentation.

The horizontal sweep oscillator circuit is
the least critical of all stages discussed in
this section. Therefore, when a receiver util-
izes a similar tube in any of the other four
‘stages just mentioned, make the substitution in
the horizontal oscillator stage. For example,
assume that the vertical output tube is the
same type as that used in the horizontal oscil-
lator. If the vertical output tube is to be sub-
stituted for, it is usually desirable to transfer
the horizontal oscillator tube to the vertical
output stage and then substitute for the horizon-
tal sweep oscillator.

Duo-diode Triodes

Duo-diode triodes are generally used in
only one stage of television receivers, namely,
the first audio amplifier. This circuit is iden-
tical to those used in ordinary radio receivers.
When choosing a substitute for this circuit, the
main consideration is the amplification factor

of the triode section. Try to choose a substi-
tute that has approximately the same ampli-
fication factor for best results. These types
are often used only as triodes and no connec-
tion is made to the diode terminals. Under these
conditions, they can be substituted for with a
triode tube having characteristics similar to
those of the triode section.

High-frequency Triodes

These types are generally used in two tele-
vision circuits, the local oscillator in the front
end and the vertical sweep oscillator.

Local oscillator circuits used in television
receivers are basically the same as those used
in radio receivers. Television oscillators, how-
ever, operate at a much higher frequency than
do oscillators in ordinary radio receivers. For
this reason, they are very critical as to any
substitution. Even a very small change in the
inductance or capacitance of the circuit may
cause the circuit to become inoperative or op-
erate at an incorrect frequency. Leads should
be kept as short as possible. This should be
kept in mind when making substitutions that
require wiring changes. All of the mechanical
characteristics of the circuit should be made as
similar as possible to the original. Some
oscillator tubes have more than one of the pins
connected to the same element in the tube.
When a substitution is made, the same method
of connection should be followed.

The interelectrode capacitance of the sub-
stitute tube has a large effect on the circuit
operation. The type of oscillator and the physical
construction of the circuit afford different
tolerances according to the specific case. If
the grid-to-plate capacitance is higher in the
substitute tube, the oscillator frequency would
be lower in proportion to the increase in
capacitance. If the capacitance is lower, the
oscillator frequency will be higher. If the
oscillator slug adjustment will not resonate
the circuit to the proper frequency and the
interelectrode capacitance is not too far off,
it is possible that adjustment of the coils in
the circuit will effect satisfactory operation.
This, however, is no job for the novice, and, if
you are not very sure of exactly how to go
about it, let the job go until a satisfactory sub-
stitute or the original type becomes available.
The adding or removal of a shield in this
circuit will sometimes change the effective
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circuit capacitance enough to make the dif-
ference between satisfactory and unsatisfactory
operation.

The vertical sweep oscillator operates at
60 cps so that high-frequency triodes are not
actually required for this circuit. However,
they are sometimes used for this service.
Under these conditions, they are not considered
critical as to substitution. The ordinary radio
receiving type triode will make a good sub-
stitution in this stage. If the local ordinary
oscillator in the front end fails and the same
type is used in the vertical oscillator stage,
place the tube from the vertical oscillator stage
into the local oscillator socket and make the
substitution in the less critical vertical sweep
oscillator stage.

R-f Pentodes

Radio-frequency pentodes are the most used
classification of tubes in television receivers.
Because of this, there have been many varia-
tions of this type produced. Many of these are
of the miniature, seven-pin construction.

In addition to some miscellaneous applica-
tions, they are used in four different circuits
of a television receiver. These are the radio-
frequency amplifier in the front end, the video
i-f amplifiers, the sound i-f amplifiers, and
the video amplifiers.

The small size of the miniature version of
this tube type makes possible higher efficiency
circuits at the very highfrequencies. Therefore,
the substitution of a larger tube designed for
operation at lower frequencies will usually not
be satisfactory. For example, a 6SH7 could not
be used as a substitute for a 6BC5 because of
the higher interelectrode capacitance of the
larger tube. This, in addition to the greater
distributed capacitance in the circuit due to
longer leads required when changing the tube
socket, would make alignment of the circuit
almost impossible.

The radio-frequency stage in the front end
is used primarily as an isolation stage between
the antenna and the mixer. This stage is re-
quired to have a wide pass band so that not too
much amplification is possible. This tube is
therefore considered to be reasonably non-
critical as to substitutions. Even a large dif-
ference in the gain of the tube used has little
effect on the overall operation of the receiver.

The video i-f strip utilizes three or more

stages of amplification. Of these, the first and
the last usually contribute the least to the
amplification of the signal. These are, there-
fore, the least critical as to substitutions. It
is suggested that, when substitutionis necessary
in the i-f strip and where several tubes of
identical type are used, that you first attempt
a substitution without changing either alignment
or component parts. Refer to your Receiving
Tube Substitution Guide Book for performance
classifications as well as characteristics. Tubes
with high transconductance are usually the most
satisfactory in this circuit, where amplification
requirements are high. Theoretically, when a
substitution is made in any of the video i-f
stages, complete realignment is mandatory.
However, from a practical standpoint, this may
not be necessary.

The sound i-f strip has a much narrower
bandwidth than the video i-f strip, andthe avail-
able amplification is ordinarily greater than is
required. For this reason, a reasonable reduc-
tion in the gain of the sound i-f stage is con-
sidered unimportant, making the circuit less
critical to substitutions than are the video i-f
stages.

It may be found that one of the video i-f
tubes in a given receiver is defective and that
the tubes used in the sound i-f are of identical
types. In this case, replace the defective video
stage tube with one of the sound stage tubes and
proceed with the substitution in the less critical
sound stage.

In the circuits discussed above, it is very
important that connecting leads be kept short.
When changing a socket, be sure to reconnect
the leads the same way as they were originally
in order to avoid increasing the distributed
capacitance of the circuit and to minimize the
possibility of regeneration.

The video output stage is not very critical
as to substitutions. If you have a variety of sub-~
stitutes, it is recommended that you try them
all and use the one that produces the best
results. If over-peaking is evident in the pic-
ture after a substitution has been made, this
can be eliminated by shunting the peaking coils
with small carbon resistors, as mentioned
previously.

Twin Triodes

Twin triodes have many equivalents and
many uses. Some of these are the following:
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mixer-oscillator, sync separator, video ampli-
fier, vertical oscillator, horizontal oscillator,
and horizontal frequency control.

In its application as mixer-oscillator in the
front end, substitution is very critical. It is
important to choose a substitute type tube whose
interelectrode capacitance is very similar and
which was designed for the same circuit. If
the interelectrode capacitance is not too dif-
ferent from that of the original, adjustment of
the oscillator tuning slug will resonate the
oscillator circuit at the proper frequency. For
further information on the operation of the
oscillator section, refer to the paragraph dis-
cussing high-frequency triodes used as local
oscillators in the front end. When twin triodes
are used (with one triode as the local oscillator
and the other as the mixer), so long as the
oscillator circuit operates properly with the
substitute, the mixer circuit can usually be
relied upon to operate equally well. The mixer
alignment should be checked and adjusted if
necessary.

Sync separators operate at low frequencies
and at low power. They are considered non-
critical as to substitutions. In making your
choice of a substitute for this circuit you need
give little consideration to the interelectrode
capacitance and to the recommended operating
frequency of the type used. Try to choose a
type in which the plate current, amplification
factor and grid bias are approximatelythe same
as the original.

Video amplifiers are wide-band amplifiers,
and, therefore, when choosing a substitute type,
select one that has similar interelectrode ca-
pacitance in order to insure uniform amplifi-
cation throughout the entire band.

The vertical oscillator and the vertical out-
put stage functions in television receivers are
ordinarily performed by the same tube when
a triode is employed. It is important when
choosing a substitute for these stages that the
substitute type have equal or higher power rating
characteristics. All other characteristics are
relatively unimportant, and the circuit is gen-
erally considered non-critical as to substitu-
tions.

The horizontal oscillator and frequency con-
trol circuit functions are sometimes performed
by the same tube. The circuits are also con-
sidered fairly non-critical as to substitutions.
When choosing a substitute for these circuits,

select one that has similar power rating char-
acteristics. The interelectrode capacitance has
little effect on the circuit.

High-power Beam Pentodes

These types, as used intelevision receivers,
were especially designed for use with mag-
netically deflected picture tubes. Effectively,
they are redesigned versions of the high-power
audio output pentode tubes as used in low power
amplifiers. They are highly insulatedinorder to
withstand the high peak voltages in the hori-
zontal output circuit of a television receiver.
The high output power needed requires these
tubes to be so designed that they draw high
plate current while using low operating voltages.
When substituting in this circuit, it isimportant
that the substitute be capable of equal or higher
output as compared with the original type.

Damper Rectifiers

Damper rectifiers with indirectly heated
cathodes are especially designed for television
service and are capable of withstanding high
peak inverse voltages and of producing fairly
high output currents. When choosing a substi-
tute for the damper stage, be sure that it is
capable of withstanding the high voltage without
flashover and that it has at least an equal
current rating as compared to the original. A
high percentage of failure of this tube type is
due to flashover between the heater and cathode.
If no substitute tube is available that has an
equal or higher peak inverse and output current
rating, try an ordinary radio power rectifier
that has the required output current rating. The
filament must be heated by a separate trans-
former having a breakdown voltage rating of
not less than 3,000 volts., When this substitu-
tion is made in a transformer-type television
receiver, the original filament leads should be
disconnected and securely taped. In trans-
formerless receivers, where the damper tube
filament is a part of a series circuit, the
original filament leads must be disconnected
from the socket and reconnected to a resistor
of the correct value to properly complete the
filament circuit. Data for computing the fila-
ment resistor necessary is contained in the
Receiving Tube Substitution Guide Book.
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Twin Diodes

Twin diode tubes are generally used in
three different television circuits. These are
the video detector, the horizontal discriminator,
and the sound detector. There is a very lim-
ited choice in this classification. It may some-
times be found necessary to use the corre-
sponding diodes in some multi-purpose tube to
accomplish substitution in these stages. When
this is done, connect all unused elements in the
substitute tube to ground. If a substitute tube
is not available, any of these circuits can be
made operative by the use of a pair of ger-
manium crystal diodes whose current ratings
are comparable to the original tube. When a
substitution has been made in the sound de-
tector, the last i-f sound stage should be checked
for alignment. When a substitute has been made
in the video detector, the alignment of the last
video i-f stage should be checked and realign-
ment performed if necessary.

Triple-diode Triodes

Triple-diode triodes especially designed for
television receivers are frequently used in the
ratio detector and first audio circuits. There
are a very limited number in this classifica-
tion of tubes. The circuits are consideredfairly
non-critical as to substitutions, but the problem
of finding a substitute with the necessary quan-
tity of elements may be difficult. A good sub-
stitute, however, is a duo-diode triode having
similar characteristics and the addition of a
germanium crystal diode to take the place of
the missing diode element. Where space is
not a factor in the substitution, a combination
of two tubes may be used to accomplish the
same purpose. When making substitutions of
this kind, select a tube with a triode section
that has similar characteristics to the original
type. Realignment of the last sound i-f stage is
ordinarily necessary after this substitution has
been made.

Gated Beam Pentodes

Designed especially for television and f-m
receivers, the gated beam pentode is used in
the f-m detector circuit and in the vertical
oscillator circuit. No other tube type can be
easily substituted in this circuit. The number

of types available in this classification are very
few.

When this tube is not available,it will be
necessary to substitute another circuit using
conventional tubes. A ratio detector should be
substituted for the f-m sound detector. The
reason for suggesting a ratio detector circuit
is that a limiter stage is not usually required.
Since the gated beam tube f-m detector does
not require the limiter stage, the ratio detector
circuit involves fewer circuit changes. This
substitution could be accomplished with atriple-
diode triode tube such as the 6T8 or with a
duo-diode triode such as the 6AT6 in con-
junction with a germanium diode crystal. It is
necessary to change the last sound i-f trans-
former to a ratio detector transformer and to
change any other components necessary for this
new circuit.

If the gated beam pentode is used as the
vertical oscillator, it will again be necessary
to change the circuit when the original type or
a similarly classified type tube is not available.
Any conventional triode having the required
characteristics may be used as the vertical
oscillator if the blocking oscillator circuit is
employed. Any conventional twin triode with the
required characteristics may be used if the
multivibrator oscillator circuit is employed.

High-frequency Triode Pentodes

These types are recent additions to special
television types and are for use in the front
end as the local oscillator and mixer. Like the
high-frequency triode tube used as the local
oscillator in the front end, theyare very critical
as to substitution. The type is composed of
two separate sections: a high-frequency triode
for use as the local oscillator and a pentode
section for use as a mixer. The interelectrode
capacitance of any substitution for these types
must be very similar to the original. Shielding
these types will change the circuit capacitance
considerably. Since the variety of these types
is very limited, it may be necessary to use two
tubes as a substitute. The placement and the
length of the connecting leads are a critical
consideration when mechanical and wiring
changes are required. The older type triode
pentodes such as the 6F7, 6AD7, and 6P7 are
not capable of operationontelevisionfrequencies
and cannot be satisfactorily used as substitutes.
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EXAMPLES OF PRACTICAL
TELEVISION TUBE SUBSTITUTIONS

RCA 630TS. The following substitutions were
made in an RCA 630TS television chassis.
This chassis is not only used in RCA television
receivers but also in a great many other brand
sets.

Before the substitutions were made, all
tubes and component parts in the set were
carefully checked and found to be in good con-
dition. The chassis was also carefully andcom-
pletely realigned for peak performance. Suit-
able test equipment was used to show the dif-
ferences in the response curves with the orig-
inal and substitute tubes.

The procedure was as follows: The response
curve of the stage in which the substitution was
to be made was observed on an oscilloscope
and the gain and bandwidth were carefully noted.
The substitute tube was then installed and the

difference in response and gain were tabulated.
The set was then completely realigned for op-
timum output. The change in efficiency of oper-
ation was then noted. The original tube wasthen
reinstalled and the set was again completely
realigned and made ready for the next substi-
tution.

Component parts were changed to adjust the
bias and operating voltages of the substitute
tube when required. In none of the following
substitutions was there enough improvement to
justify the use of the substitute rather than the
original tube. A change in alignment was neces-
sary in some cases in order to retain the cor-
rect response curve. In a few cases it was
necessary to readjust the sound traps after
making a substitution.

The results of making substitutions for the
video i-f amplifiers follow. The original tube
was a 6AGS.

RCA 630 TS Video I-f Amplifier Substitutions

Substitute Stage Circuit Changes and Results

6AU6 1st, 2nd, 3rd video i-f No changes. Results equal to original after careful
realignment.

6AU6 4th video i-f This substitution is not recommended.

6BC5 1st, 2nd, 3rd video i-f No changes. Results equal to original without realign-
ment,

6BC5 4th video i-f No changes. Results equal to the original after care-
ful realignment.

6AKS All video i-f No changes. Different heater current but, because of
parallel connection, no rewiring required.

6CB6 All video i-f The cathode and suppressor grids are connected in-
ternally in the 6AG5 but these elements are separate
on the 6CB6. Connect pins 2 and 7 together on the
socket. If pin 2 is used as a tie point on the 6AGS,
remove leads from pin. Solder these together and
tape. Results equal to original.

9003 All video i-f No changes. About 5 percent loss in gain after care-
ful realignment.

6AHG6 1st, 2nd, 3rd video i-f Results equal to original after careful realignment.

6AH6 4th video i-f This substitution is not recommended.
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RCA 630 TS Video I-f Amplifier Substitutions (cont'd)

Substitute Stage Circuit Changes and Results

6BA6 1st, 2nd video i-f No changes. Results equaltooriginal without realign-
ment.

6BA6 3rd video i-f No changes. About 20 percent loss in gain after care-
ful realignment.

6BA6 4th video i-f No changes. About 30 percent loss in gain after care-
ful realignment.

6BD6 1st, 2nd, 3rd video i-f Connect pins 2 and 7 together on socket. Results
equal to original after careful realignment.

6BD6 4th video i-f Connect pins 2 and 7 together on socket. Results

equal to original without realignment.

The results of making substitutions for the 1lst video amplifier follow. The original tube was a

6AU6.
RCA 630 TS 1st Video Amplifier Substitutions
Substitute Circuit Changes and Results

6CB6 No changes. About 10 percent increase in gain.

6AGS No changes. About 20 percent increase in gain after
careful realignment of 4th video i-f stage.

6AK5 No changes. Heater current differs, but, since par-
allel connection is used, no rewiring required. About
30 percent increase in gain.

6BA6 No changes. Results equal to original without realign-
ment.

6BH6 No changes. The suppressor grid and cathode pin

connections are reversed but both are connected to
the same point. Results equal to original without
realignment.

The results of making substitutions for the 2nd video amplifier follow. The original tube was a

6K6.
RCA 630 TS 2nd Video Amplifier Substitutions
Substitute Circuit Changes and Results
6F6 No changes. Heater currents differ, but this is a

parallel circuit. Operates well without change or
adjustment.
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RCA 630 TS 2nd Video Amplifier Substitutions (cont'd)

Substitute Circuit Changes and Results

6L.6 No changes. Heater currents differ, but this is a
parallel circuit. About 20 percent increase in gain
without adjustment.

6U6 No changes. Heater currents differ, but this is a
parallel circuit. About 20 percent increase in gain
without adjustment.

The results of making substitutions for the first two sound i-f amplifiers follow. The original
tube used in the first two stages was a 6BAS.

RCA 630 TS Sound I-f Amplifier Substitutions

Substitute Circuit Changes and Results
6AU6 No changes. Equal results after realignment.
6BD6 No changes. About 50 percent loss in gain resulted.

This substitution is not recommended in other than
strong signal areas.

9003 No changes. Heater currents differ, but this is a
parallel circuit. About 20 percent loss in gain
resulted.

Because of slight differences in tube characteristics and variations in television receiver cir-
cuits and operating voltages, results obtained in every case may not match exactly those results
given above. However, diffierences in results should not be too great.

Belmont 18DX21A. A Number of tube substitutions were made in a Raytheon Belmont television set,

model number 18DX21A., Exactly the same procedure was used as in the case of the RCA 630 TS.
The results of making substitutions for the limiter stage follow. The original tube was a 12AU6.

Belmont 18DX21A Limiter Substitutions

Substitute Circuit Changes and Results

12BA6 No changes. Operation is equal to the original. Re-
alignment does not improve operation.

12BD6 No changes. About 30 percent loss in gain. Realign-
ment and changes in operating voltages were at-
tempted without satisfaction. If the set is located in
a strong signal area little change will be noticed. Do
not attempt this substitution for fringe area operation.

10
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Belmont 18DX21A Limiter Substitutions (cont'd)

Substitute

Circuit Changes and Results

12AW6

The suppressor grid and cathode are connected to
opposite pins. In this set these elements are con-
nected together; therefore, no change is required.
Substitution gives a 30 percent increase in gain
without realignment and is recommended for fringe
area operation.

The results of making substitutions for thei-f stages follow. The original tubes used were 6BA6's.

Belmont 18DX21A

I-f Amplifier Substitutions

Substitute Stage Circuit Changes and Resulis

6AU6 ist i-f No changes. Results equal to original after careful
realignment.

6AU6 2nd i-f No changes. About 30 percent increase in gain after
careful realignment. Recommended for fringe area
operation.

6AU6 3rd i-f No changes. Results equal to original. No realign-
ment required.

6BD6 1st i-f No changes. About 10 percent loss in gain after
careful realignment.

6BD6 2nd, 3rd i-f No changes. Results equal to original after careful
realignment.

6AGS5 All i-f No changes. Results equal to original after careful
realignment.

6CB6 1st i-f No changes. Results equal to original after careful
realignment.

6CB6 2nd, 3rd i-f No changes. About 30 percent loss in gain after
careful realignment.

6BC5 All i-f No changes. Results equal to original after careful

realignment.

In addition to the above, a 19C8 was substi-
tuted for the 19T8 FM discriminator and first
audio amplifier. No changes were required. The

As pointed out previously, because of slight
differences in tube characteristics and varia-
tions in circuits and voltages, the exact results

only apparent result was a slight loss in audio given above may not always be obtained. How-

gain.

ever, great differences should not be found.

n




SECTION 2

RECEIVING TUBE SUBSTITUTION GUIDE

This section includes the actual information
on the tube substitutions. The same format is
followed as was used in the Receiving Tube Sub-
stitution Guide Book. Four columns are used.
The first column gives the tube type for which
a substitute is desired. The listing is in numer-
ical-alphabetical order. No distinctions are
indicated insofar as glass or metal tubes are
concerned and the letters G, GT, GT/G, GA, or
GP all have been omitted. In most cases, these
letters simply indicate a glass type whose char-
acteristics are practically the same as the
metal type having the corresponding type
number.

Column three lists the performance rating.
Substitutions that we have found through prac-
tical experience will operate with equal or very
nearly equal results compared to the original
and those that have equal or nearly equal
electrical characteristics are given a perform-
ance classification of E for EXCELLENT. Sub-
stitutions that we have found to operate satis-
factorily, although they do show a distinct loss,
or those that have the same functional classifi-
cation as the tube being substituted for but
whose electrical characteristics are from 20
percent to 50 percent different, are classified
G for GOOD. Others that are less efficient but
which did operate in a fashion and those whose
functional classification is different or whose
critical characteristics are unlike the original
by more than 20 percent are classified P for
POOR. These are recommended for emergency
use only.

Column four gives the necessary circuit
changes. It is impractical to include a listing
of component part changes in order to alter
the circuit with the substitute tube. The changes
would vary widely with the type of circuit and
the applied voltages; therefore, information
correct for some sets would be grossly in-
correct for others. Because of this, substitu-
tions other than those classified E are not
completely worked out for you. However, those
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substitutions classified G are satisfactory in
most cases without component part changes, thus
saving the equipment owner added parts and
labor changes. A complete discussion covering
the technique of computing substitute bias and
load resistance is contained in the Receiving
Tube Substitution Guide Book. When making
changes in component parts, always make a
complete record of the original values of the
circuit altered, and securely attach it to the
chassis of the equipment.

The necessary wiring changes, socket
changes, and filament voltage adjustments are
described in detail for each substitution listed.
The instruction '"No changes™ indicates that the
base wiring for the substitute is the same and
that the filament voltage and current ratings
are equal. The note "Parallel circuits only"
indicates that the filament current ratings of the
two tubes are unequal. This note is appended to
some types that are not usually used in other
than parallel circuits. This has been done to
make the information more uniform and less
confusing to the novice.

A few substitutions are followed by the note
"Series circuits only." In these, the filament
current of the substitute is equal to that of the
original but the filament voltage is unequal. If
the filament voltage of the substitute is higher
than the original, then the voltage is reduced
on all the other tubes in the circuit. H the
substitute has a lower filament voltage rating,
the voltage is increased on all the other tubes
in the circuit. A series filament resistor is
recommended where the increase in voltage
amounts to more than five percent. When mak-
ing substitutions requiring rewiring or socket
changes, always make a note showing the
original type used and the circuit in which the
substitution is made. Then attach the note
securely to the chassis.

Some substitutions listed, like the nine-
prong noval series, have a heater center-tap
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connection which permits them to be operated
at either 6.3 volts or 12.6 volts. These types
are almost always numbered to indicate the
higher heater voltage (12AT7, 12AU7). These
types are listed as substitutes for the 6 and 7
series tubes having 6.3-volt heaters. When
this is done the two halves of the noval tube
heater are connected in parallel, thus cutting
the necessary filament voltage in half and
doubling the current required. Depending on the
heater current of the type being substituted
for, these types may be marked "Parallel
circuits only"™ or they may be usable in either
parallel or series circuits. These same tubes
may be listed elsewhere as substitutes for
12.6-volt heater types. Whether these types are
used as substitutes for 6.3-volt or 12.6-volt
tubes, they will be operating at the proper
voltage.

Some miniature tubes with 12.6-volt heaters
do not have tapped heaters. These are usually
used in series circuits that are connected

0A3-024

directly to the line. Occasionally, a 12.6-volt
winding is provided on the power transformer
for the heaters in a parallel circuit.

When substituting for 12.6-volt tubes in
series circuits with 6.3-volt types having equal
current ratings, the increase in voltage spread
over all the other tubes is small and need not
be considered. However, it is good practice
to shunt a small resistor of about 300 ohms
across the heater of the 6.3-volt tube in order
to reduce the current flow through it during
the time it takes for the tubes to heat. When
a transformer winding is provided for the 12.6-
volt tube and it is desired to use a 6.3-volt
type, this can be done simply by moving one of
the socket heater connections to the center-tap
of the heater winding.

It should be pointed out that when "electric
operation" is referred to in the substitutions
which follow, the term is taken to mean non-
battery operation. In other words, the receiver
is to operate from the power line.

RECEIVING TUBE SUBSTITUTIONS

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
OA3 OB3 P No changes.
0Z4 6AX5 Rewire as follows:
Connect No. 2 to chassis
Connect No. 7 to 6 volt filament.
6AX6 Rewire as follows:
Connect No. 4 and No. 8 together
Connect No. 2 to chassis
Connect No. 7 to 6 volt filament.
8BY5 Rewire as follows:
No. 3 to No. 4
Connect No. 1 and No. 8 together
Connect No. 2 to chassis
Connect No. 7 to 6 volt filament.
6V4 E Change socket to noval and rewire as follows:
No. 3 on octal to No. 1 on noval
oYo, 5 to 7
® O 8 to 3
® Q Connect No. 4 to chassis
Connect No. 5 to 6 volt filament. sUs.
6X4 E Change socket to miniature and rewire as follows:

No. 3 on octal to No. 1 on miniature

(©I0) 5 to 6
M® 8 to 7
054D Connect pin No. 3 to chassis
oR, Connect pin No. 4 to 6 volt filament. sve.

13
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SUB. PERF. CIRCUIT CHANGES NECESSARY
6Y5 E Change socket to six prong and rewire as follows:
No. 3 on octal to No. 3 on six prong

5 to

5
@@ @ 8 to 4 Q0
eo Connect pin No. 1 on six prong to chassis or 50
QUAO. 16
iy Q Q
sue.

Connect pin No. 6 to 6 volt filament.

6Z5 E Change socket to six prong and rewire as follows:
No. 3 on octal to No. 3 on six prong

®0 5 to 5
®/\® 8 to 4 %9
® Q@ Connect No. 2 and No. 6 to chassis Oz 3O
0% 9
ORIG.

Connect No. 1 to 6 volt filament.

SUB.
6ZY5 E Same as 0Z4 to 6AXS5.
124 E Change socket to loctal and rewire as follows:
1274 E (©X9) No. 3 on octal to No. 3 on loctal
®Q 5 to 6
® @
3% 8 to 7 D¢
Connect No. 8 on loctal to chassis and No. 1 on loctal to 6V hot lead.
1A4pP G No changes.
1A4T G
1w4 G Change socket to miniature and rewire as follows:
No. 2 on octal to No. 7 on miniature
ORO, 3 to 2
> 4 to 3 @
5 to 6
O®
YSRTE 7 to 1 Ty
3LE4 P Electric operation only. Same as 6W6 to 7TA5 except do not connect
3LF4 No. 8 on octal to No. 7 on loctal.
3vs P Electric operation only. Change socket to miniature and rewire
as follows:
No. 2 on octal to No. 1 on miniature
(cX9) 3 to 2
gg 4 to 3 @
5 to 6
0®
ORTG. 7 to 7 8.
Do not use pin No. 5.
1L.B6 G Change socket to loctal and rewire as follows:
No. 2 on octal to No. 1 on loctal
3 3 to 2
@© @@ 4 to 4&5 @ @@
@é%@ 5 to 6 @O@
6 to 3 00
OmG. K to 8 we.
cap to 7
114 P Parallel circuits only. Not satisfactory
1T4 P for oscillator. No changes.
1U4 P
1U5 G Parallel circuits only. Change connections as follows:
Remove, connect and tape up any wires connected to No. 2
Connect No. 5 to No. 2
Reverse connections between Nos. 3 and 4
1Y2 G Change socket to four prong and rewire as follows:
XO) o No. 2 on octal to No. 1 on four prong ne
O/ \® 7 to 4 % O
@%Q) cap to cap s
ry
e g 0

Required filament voltage for 1Y2 is 0.25 volt higher but operates **
satisfactorily in most cases.

14
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TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY

1B3 122 G Parallel circuits only. Same as 1B3 to 1X2A
Filament voltage 0.25 volts higher. Do not use on large sets where
inverse peak voltage exceeds 20,000 volts.

1C5 1w4 G Parallel circuits only. Same as 1AS5 to 1W4.
3LE4 G Change socket to loctal and rewire as follows:
3LF4 G 5 No. 2 on octal to No. 1 & 8 on loctal
® 3 to 2
Q 4 to 3 6520
N 5 to 6 @ @,
oy 7 to 7 (0)O)
SUB.
3V4 G Change socket to miniature and rewire as follows:
No. 2 on octal to No. 1 & 7 on miniature
®0 3 to 2
(O] ® 4 to 3
® @ 5 to 6
O)O, 7 to 5 8.
ORIG.
1F4 1J5 G Change socket to octal and rewire as follows:
No. 1 on five prong to No. 2 on octal
@ 2 to 3 oXe)
® ® 4 to 4 OM\©®
o 6 3 to 5 & 9
omio. 5 to i
33 G Parallel circuits only. No changes.
950 G No changes.
1F5 1J5 G No changes.
33 G Reverse 1F4 to 1J5 procedure, parallel circuits only.
950 G Reverse.1F4 to 1J5 procedure.
1G5 1F4 E Reverse 1F4 to 1J5 procedure.
1FS E No changes,
33 G Reverse 1F4 to 1J5 procedure. Parallel circuits only.
950 G Reverse 1F4 to 1J5 procedure.
1G6 19 G Parallel circuits only. Change socket to six prong and rewire
as follows:
No. 2 on octal to No. 1 on six prong
(OX9) 3 to 2
OM\® 4 to 3 % °
@ © 5 to 4 Oz 50
QY 6 to 5 00
' 7 to 6 SUB.
1H4 1G4 E No changes.
1H5 1N6 G Rewire as follows:
Remove, connect, and tape up any wires anchored on No. 4 and No. 6
Connect No. 3 and No. 4 together.
No. b5 to No. 6
Grid lead to No. 5
1SB6 E Change connections as follows:
Remove, connect, and tape up any wires anchored on terminals No. 4
and No. 8.
No. 4 to No. 3
Grid Lead to No. 8.
1U5 G Change socket to miniature and rewire as follows:
o8 No. 2 on octal to No. 1 on miniature
AL 3 to 2&3 590
Q 5 to 4 ® ®©
OV Grid lead to 6 0 @
ORIG. 7 to 7 308.
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TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
135 1F¥4 G Reverse 1F4 to 1J5 procedure.
1F5 G No changes.
33 G Reverse 1F4 to 1J5 procedure. Parallel circuits only,
950 E Reverse 1F4 to 1J5 procedure,
1J6 1G6 G Parallel circuits only. No changes.
114 1S5 G Same as 1T4 to 155
1U5 G Cut off pin No. 4 on 1U5.
Rewire as follows:
Connect No, 1 & 5 together.
1L6 1R5 G Reverse connections between No. § and No., 6.
1U6 G Connect a 56 ohm } watt resistor from terminal No. 1 to No. 7 when
used in series circuits. Resistor not required in parallel circuits.
No other changes.
1LA4 3D6/1299 G Parallel circuits only. Same as 1LB4 to 3D6.
3LE4 P For electric operation only. Rewire as follows:
3LF4 P Remove, connect, and tape up any wires connected
to pin No. 7 of 1LA4,
3LE4 G Parallel circuits only. Change connections as follows:
3LF4 G Remove No. 8 lead and connect to-No. 7
Connect No. 1 and No. 8 together.
3Vv4 P Electric operation only. Change socket to miniature and rewire as
follows:
No. 1 on loctal to No. 1 on miniature
(©X9) 2 to 2 .
@@@) 3 to 3 A C
®
@@ @@ 6 to 6 ® @
ORIG. 8 to 7 UB.
3v4 G Parallel circuits only. Change socket to miniature and rewire as
follows:
No. 1 on loctal to Nos.1 & 7 on miniature
(CXI9) 2 to 2
g@g 3 to 3 @
6 to 6
(0)O)
ORIG. 8 to 5 suB.
1LB4 3LE4 G Parallel circuits only. Change connections as follows:
3LF4 G Remove No. 8 lead and connect to No, 7
3D6/1299 P Connect No. 1 and No. 8 together.
3v4 P Same as 1LA4 to 3V4 for electric operation only.
3v4 G Same as 11.A4 to 3V4 for parallel circuits only.
1LE3 114 G Change socket to miniature and rewire as follows:
1T4 G No. 1 on loctal to No. 1 on miniature
1U4 G ®©0 2 to 2&3
o2 6 o 6 @
ORiG. SUB.
1LC5 G Rewire as follows:
1LG5 G Remove,connect, and tape up any wires anchored on No. 3. Do the
1LN5 G same for No. 4.

Connect No. 2 and No. 3 together.
Connect No. 4 and No. § together.
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1LD5

1N6

1SB6

1U5

3A8

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE ILE3-1LH4

PERF.
G

QE B @

CIRCUIT CHANGES NECESSARY

Cut off pin No. 4 on 1LH4. This substitution operates well as
an oscillator.

Parallel circuits only. Same as 1LG5 to 5910,
No changes.

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

1 (J
®® 2 to 3 DON
@/ /RGO 3. to 4 @Q@
@@@ 8 to 7 @ @,
Q@ 6 to cap Gz u?

ORIG.

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

No. 1 on loctal to No. 1 on miniature
oY0) 2 to 2 o)
©) 3 to 4 ©©
@@@ 4 to 1 ® &
(0)Y0) 6 to 3 .
ORiG. 8 to 7
Change socket to octal and rewire as follows:
No. 1 on loctal to No. 2 on octal
2 to 8
@@ ® A 3 to 6 @@ @@
oo 5 o3 020
[0)O) 6 to 4 0XO)
ORIG. 8 to 7 SUB.
Change socket to miniature and rewire as follows:
No. 1 on loctal to No. 1 on miniature
oo 2 to 2
3 to 3 ®
502 3 o 5 %
®©® 6 to 6 P @
oRIG. 8 to 1 sus

Rewire as follows:
Remove and tape up any wires anchored on No. 3.
Connect No. 2 and No. 3 together.

Change socket to octal and rewire as follows:

60 No. 1 on loctal to No. 2 on octal
2 to 3&4
202 4 to 6 6220
®0%2 6 to 5 00
ORIG. 8 to 7 0)O)
sus
Change socket to octal and rewire as follows:
50 No. 1 on loctal to No. 2 on octal
2 to 3&4 (0X9)
©©@ 4 to 5 @@
O 6 to 8 O3%9
oRic. 8  to g U8,
Change socket to miniature and rewire as follows:
60 No. 1 on loctal to No. 1 on miniature
2 t 2&3
@ @ 4 tg 4 & 90 ® 00
® @@ 6 to 6 o
ey 8 to i SUB.
Parallel circuits only. Change socket to octal and rewire as follows:
No. 1 on loctal to No. 1 on octal & @G
oY0) 4 to 8
@@@ 6 to 5 ©
CATAC 8 to 2&17
O)O; Connect No. 3 and No. 4 to No. 1 u

ORIG. .
Cap connection not used.
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1LH4-1S4 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
1LH4 3A8 P Electric operation only. Change socket to octal and rewire as follows:
No. 1 on loctal to No. 2 on octal
2 to 6
@@ @@) 4 to 8
@@@ 6 to 5
Qe 8 to 7
oRte Connect No. 2 and No. 3 to No.l.
1LN5 1L4 G Same as 1LG5 to 5910.
1T4 G
1U4 E
1LG5 G No changes.
1N5 1U5 G Change socket to miniature and rewire as follows:
. No. 2 on octal to No. 1 on miniature
® oK 3 to 2 5
@Q 4 to 3 ®@ ®
@@ 00 Grid lead to 6 ® @@
ORIG. 7 to 7 sus.
1P5 114 G Same as 1P5 to 1U4.,
1LC5 G Change socket to loctal and rewire as follows:
1LG5 G No. 2 on octal to No. 1 on loctal
1LN5 E ~ 3 to 2
@@ : to 3 e
& 0 ON®
®® ® cap to 6 0)O)
ORIG. Short loctal terminals 4 and 5 SuB.
185 G Change socket to miniature and rewire as follows:
. No. 2 on octal to No. 1 on miniature
Q 3 to. 5 3
@@ @ 4 to 4 @
®Q® 7 to 7 © ®
(0)C) cap to 6 sus.
ORIG.
1U4 G Change socket to miniature or make adaptor as follows:
& No. 2 on octal to No. 7 on miniature.
(©XO) 3 to 2 ® OFs
g g 4 to 3 @ ¢
L) 7 to 1 9
oG, cap to 6 sue
This substitution squeals in some cases, works best as r-f tube.
1U5 G Same as 1N5 to 1U5.
1Q5 1LA4 G Parallel circuits only. Same as 1A5 to 3LE4,
1L.B4 G
154 G Change socket to miniature and rewire as follows:
No. 2 on octal to No. 1 on miniature
©X9) 3 to 2 \
o 4 to 4 AN
®® @® 5 to 3 ® @
ORIG. 7 to 7 s,
1T5 G Parallel circuits only. No changes.
1W4 G Parallel circuits only. Same as 1A5 to 1W4.
3LE4 P Same as 1C5 to 3LE4.
3LF4 P Same as 1C5 to 3LE4.
3v4 P Same as 1C5 to 3V4,
154 1wW4 G Parallel circuits only. Change connections as follows:
No. 6 to No. 2
3 to 6
4 to 3
5 to 1
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 154-1X2

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
154 3v4 G Parallel circuits only. Change connections as follows:
No. 6 to No. 2
3 to 6
4 to 3
5 to 1
7 to 5
Connect No. 1 and No. 7 together.
185 1AF5 G Parallel Circuits only. Rewire as follows. Remove and tape up any
wires connected to No. 5.
No. 2 to No. 5
1H5 E Where space permits. Change socket to octal or make adaptor wiring
as follows:
No. 1 on miniature to No. 2 on octal .
HY 4 &5 to 3 ® ¢
® ® 3 to 5 ® ®©
© @ 7 to 7 @\ LD
oRIG. 6 to cap oe
suB.
1SA6 1LG5 G Change socket to loctal and rewire as follows:
No. 2 on octal to No. 1 on loctal
8 to 2
®
@ ® 6 to 3 @@ @©
00 3 to 4 eQo
0'® 4 to 6 (0)O)
ORIG. 7 to 8 Py
114 G Change socket to miniature and rewire as follows:
1T4 G No. 2 on octal to No. 1 on miniature
1U4 G 3 to 1
or-J0 4 to 8 2 %
® ® 6 to 3 M @
(0) 7 to 7 e
ORIG. 8 to 2 )
1T4 1S5 G Change connections as follows:
No. b5 toNo. 1
2 to 5
3 to 4
1U5 G Cut off pin No. 4 on 1U5. Connect terminals No. 1 & No. 5 together,
1T5 3LE4 G Parallel circuits only. Same as 1C5 to 3LF4.
3LF4 G
1w4 G Same as 1A5 to 1W4.
3v4 P Electric operation only. Same as 1A5 to 3V4.
104 1S5 G Same as 1T4 to 1S5.
1U5 G Cut off pin No. 4 on 1U5. Rewire as follows:
Connect No. 1 and No. 5 together.
1v 14Y4 G Series circuits only. Same as 12Z3 to 14Y4.
37 G Change socket to five prong and rewire as follows:
76 G No. 1 on four prong to No. 1 on five prong
0, © 2 to 2&3 6)
' e 3 to 4
Q 9O 4 to 5 @ @
oRiG. QO @
1wW4 154 G Parallel circuits only. Rewire as follows: e,
No. 3 to No. 4
6 to 3
Do not use pin No. § as anchor.
1X2 1Y2 E Change socket to four prong and rewire as follows: e
APae Nos. 1, 4, 6,& 9 on noval to No. 1 on four prong.
) 5‘ Nos. 2, 5, & 8 on noval to No. 4 on four prong. % ©
& &) Cap on Noval to cap on four prong. Jd ‘o
ORIG.
we.
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1X2-385 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
1X2 122 E Change socket to miniature and rewire as follows:
B Nos. 1,4,6 & 9 on noval to Nos. 1, 3, 4, & 6 on miniature,
éo@ Nos. 2,5, & 8 on noval to Nos. 2,5, & 7 on miniature.
& Cap on noval to cap on miniature. ©©6
Q_© @ 9
ORIG. @ @
sus.
1X2A 1B3 E Where space permits. Change socket to octal and rewire as follows:
Nos. 1,3,4,6 on miniature to No. 2 on octal
OOK 2,5,17 to 7 5 @G
% éD cap to cap /5 Q®
ORIG. ®® ©®
suB.
1Y2 1B3 E Change socket to octal and rewire as follows:
Ns No. 1 on four prong to No. 2 on octal
4 to 7 &S
cap to cap @® @
ONLD
0@
ORIG. T
1B3 G Parallel circuits only. Reverse 1B3 to 1Y2 procedure, Filament voltage

will be 0.25 volts high on 1B3 and will serve to shorten its life. A small
piece of resistance wire placed in series with the filament will correct this.

1X2 E Change socket to four prong and rewire as follows:
Ms No. 1 on four prong to No. 2 on noval
6 O 4 to 4 i
23 cap to cap éo‘%;
l 4
o © 9&‘1’
ORiG. SuB.
122 G Change socket to miniature and rewire as follows:
. No. 1 on four prong to No. 1 on miniature
- 4 to 7 5O
O, 3© cap to cap ®
| e Connect No. 1, 3, 4, and 6 together. © @
Q O Connect No. 2, 5, and 7 together, sue.
ORIG. Do not use where inverse peak voltage exceeds 20,000 volts.
1Z2 1X2 E Change socket to noval and rewire as follows:
. Nos. 1,3,4, & 6 on miniature to Nos. 1,4,6, & 9 on noval,
OYR Nos. 2,5, & 7 on miniature to Nos.2, 5, & 8 on noval.
> Cap on miniature to cap on noval. .
HOR
oRIG :g D)
© &
1Y2 G Reverse 1Y2 to 1Z2 procedure. sue
2A3 2A5 G Parallel circuits only. Change socket to six prong and rewire as follows:
No. 1 on four prong to No. 1 on six prong
0, © 2 to 2&3 5 o
3 to 4 34
o 0 4 to 5&6 |0 =0
ORIG. O O
SuB.
47 G Parallel circuits only. Change socket to five prong and rewire as follows:
No. 1 on four prong to No. 1 on five prong
0, © 2 to 2 &4 6)
3 to 3
o ‘9 4 to 5 @ 9
ORIG. ®sug®
3B5 3Q4 G Same as 1Q5 to 154.
3va G Change socket to miniature and rewire as follows:
No. 2 on octal to No. 1 on miniature
to 2 -
620 4 to 3 OPe
60 5 to 6 ©
Q@ 7 to 7 Y
ORIG. 8 to 5
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 3LE4-6A8

TUBE SUB, PERF. CIRCUIT CHANGES NECESSARY
3LE4 3Q4 E Change socket to miniature and rewire as follows:
354 G No. 1 on loctal to No. 1 on miniature
®06 2 to 2
®O/RG® 3 to 4 590
O ®, 6 to 3 @ ©
0® 7 to 5 C_9
ORIG. 8 tO 7 sus.
3Q5 G Change socket to octal and rewire as follows:
3B5 G No. 1 on loctal to No. 2 on octal
O/RN® 3 to 4 ©© ® o
@@@ 6 to 5 Q
o® 8 to 7 O
ORIG. 7 to 8 Py
3LF4 3LE4 E No changes.
3Q4 E Same as 3LE4 to 3Q4.
354 G
3Q5 E Same as 3LE4 to 3Q5.
3B5 E
3C5 G
6A6 6Y7 G Parallel circuits only. Change socket to octal and rewire as follows:
627 G No. 1 on seven prong to No. 2 on octal
2 to 3
3 to 4 ®0
: . 5 to 5 Q©
O 6 to 6 9
ORIG. 7 to 7 O
4 to 8 suB.
6A7 6 AN7 G Parallel circuits only. Change socket to noval and rewire as follows:
No. 1 on seven prong to No. 4 on noval
2 to 7
3 to 1 <0
4 to 8 @‘o OQ
grid cap to 2 &
5 to 9 0s.
6 to 3
7 to 5
6BAYT G Change socket to noval and rewire as follows:
No. 1 on seven prong to No. 4 on noval
2 to 9
3 to 1 0©
4 to 6 é O')?;
cap to 7 o &
5 to 2 Sus.
6 to 3
7 to 5
TA8 G Parallel circuits only. Change socket to loctal and rewire as follows:
No. 1 on seven prong to No. 1 on loctal
2 to 2
3 to 5 ®06
4 to 3 g@g
5 to 4
6 to 7 CA
7 to 8 sue
6A8 6AN7 G Parallel circuits only. Change socket to noval and rewire as follows:
No. 2 on octal to No. 4 on noval
6 3 to 7
® OY 4 to 1 500
MG 5 to 9 ¥ O
@ 369 cap to 2 O &Y
Ty 6 to 8 sus.
7 to 5
8 to 3
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6AB-6AKS5 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6A8 6BAT G Change socket to noval and rewire as follows:
No. 2 on octal to No. 4 on noval
. 3 to 9
YOI 4 to 1
(OYNO) 5 to 2 @,ﬁg‘
NP ca to 7 Q. @
O}0) 6" to 6 Q&
onie. 7 to 5 sue.
8 to 3
6AD7 6U8 E Parallel circuits only. Change socket to noval and rewire as follows:
6AES 6F5 G Make adaptor as follows:
No. 1 on base to No. 1 on top
2 to 2
3 to 4
5 to cap
K to 7
8 to 8
6K5 G Change connections as follows:
No. 5 to cap.
6L5 G No changes. Parallel circuits only.
7A4 G Same as 6W6 to TA5. Series or parallel circuits,
XXL G
37 G Change socket to five prong and rewire as follows:
76 G 50 No. 2 on octal to No. 1 on five prong
3 to 2
O® 5 to 3 ®
ONg 2 7 to 5 ® O)
o 8 to 4 (ONO)
sus.
6AF5 TA4 G Same as 6AES to TA4.
XXL G
317 G Same as 6AES5 to 37,
76 G
6AGS 6AH6 G Parallel circuits only. No changes.,
6AS6 P
6BH6 P
6BJ6 P
6BA6 G No changes.
6BD6 G
6CB6 G
6AKS5 6AS6 P Parallel circuits only. Change connections as followss
6BA6 G Connect No. 2 and No. 7 together.
6BD6 P
6BJ6 G
6 BH6 G
6CB6 G
6BC5 P Parallel circuits only. No changes.
5590 G
5581 E
9001 P
9003 G
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TUBE
6ALS

6ALS6

6AQ5

6AQ6
6AR6

6AU5

SUB.
7TA6

12AT7
12AU7
12AX7

12AV7
12AY7

5726

6BG6

6CD6

807

6F6
6G6
6K6
6U6

12AT6
6BG6

6CD6

807

6BQ6

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 6AL5-6AUS

PERF.
G

[aX2n)]

H Q QQ

QAQQ

CIRCUIT CHANGES NECESSARY

Parallel circuits only. Where space permits, change socket to loctal

and rewire as follows:

No. 1 on miniature to
2 to

®
S 00 4 to
O 6 5 to
prod 3 to
7 to

Change socket to noval and rewire as follows:

No. 1 on miniature to
590 2 to
® ® 3 to
O @ 4 to
ORIG. 5 to
7 to

Parallel circuits only. Same as 6ALS5 to 12ATT.

No changes.

Change connections as follows:
No. 8 to
4 to

Parallel circuits only. Same as 6AL6 to 6BGS.
current is available in the filament supply.

No. 7 on loctal

(0X9)
oQo
®
(YO
sus.

N oW

No. 8 on noval

1

4 &5 @5"553

9

s

6 SuB.
No. 3

8

Use only where additional

Change socket to five prong and rewire as follows:

. No. 2 on octal to

Q 4 to
@Gé%@ 5 to
() WLG) 7 to
(040 8 to
oRiG. cap to

No. 1 on five prong
VS
5 ® @
4 O 6
cap sue.

Parallel circuits only. Where space permits, change socket to octal and

rewire as follows:
No. on miniature to
to

1

2

596 3
® S, 4 to

O @ 5

ORIG. 6

7 to

Series circuits only. No changes.

No. 5 on octal

%

@,

®® ®
SUB.

O =300

Parallel circuits only. Change connections as follows:

No. to
to
to
to
to

to

DO W

Parallel circuits only. Same as 6AR6 to 6BG6.

cap
No. 3

Joo N

Use only where additional

current is available from the filament power supply.

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

No. 1 onoctal to
(OXE;

© ©

@ ©
O®
ORIG,

Change connections as follows:

No. 8 to
3 to
5 to
1 to
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No. 4 on five prong.

®
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No. 4
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6AU6-6C5 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY

6AU6 6CB6 P Rewire as follows:
Reverse connections between No. 2 and No. 7.

5590 P Parallel circuits only. No changes.
5581 P
9001 P
9003 P
6AX4 6U4 E No changes.
6W4 G
6BA6 6AGS5 G No changes.
6BC5 G
6CB6 G
9003 G Parallel circuits only. No changes.
6BC5 6ANS P Parallel circuits only. No changes.
6AS6 P
6BH6 P
6BJ6 P
5590 P
5591 G
5654 G
5725 P
6AU6 P No changes.
6CB6 G
6BG6 KT66 G Parallel circuits only. Reverse 616 to 6BG6 procedure.
807 G Reverse 807 to 6BG6 procedure.
6 BH6 12AW6 G Series circuits only. No changes.
6BLY7 6SL7 P Parallel circuits only. No changes.
6SN7 G
6SU7 P
5591 P
5592 G
6BN7 6BQ7 G Parallel circuits only. Change connections as follows:
Reverse connections between Nos. 6 and 8.
12AT7 P Parallel circuits only. Change connections as follows:
12AU07 P Reverse connections between Nos. 6 and 8.
12AV7 P Connect No. 5 to No. 9.
12AX7 P Connect Nos. 4 and 5 together.
12AY7 P
12AZ7 G
12BH7 G
6BQ7 6BN7 G Parallel circuits only. Change connections as follows:
Remove, connect, and tape up any wires on No. 9
No. 6 to No. 9
8 to 6
12AT7 P Parallel circuits only. Rewire as follows:
12AU7 P Move wires connected to No. 5 to No. 9,
12AV7 P Connect Nos. 4 and 5 together,
12AX7 P
12AY7 P
12AZ7 G
12BH7 G
6C5 6L5 G Parallel circuits only. No changes.
6SJ7 E Change connections as follows:
No. 5 to No. 4
8 to 5
3 to 8&6

Connect Nos. 3 and 5 together.
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 6CB6-6JU5

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6CB6 6AGS G No changes.
6BC5 G
6AJ5 P Parallel circuits only. No changes.
6AK5 G
5590 G
5591 G
5654 G
9001 P
9003 P
6AUS G Change connections as follows:
6BA6 G Reverse connections between terminals 2 and 7.
6BD6 G
6CD6 KT66 G Parallel circuits only. Reverse 6L6 to 6BG6 procedure,
807 P Parallel circuits only. Reverse 807 to 6BG6 procedure.
6CG6 6AGS G No changes.
6AU6 G
6BAS6 G
6BCS G
6BD6 G
6 AH6 G Parallel circuits only. No changes.
6AJ5 P
6AKS5 G
5590 P
5591 G
5654 G
9001 P
9003 P
6E6 6N7 G Parallel circuits only. Same as 3LE4 to 3Q5.
6277 G
6Y7 G Same as 3LE4 to 3Q5.
6 F6 6AQ5 G Parallel circuits only. Change socket to miniature and rewire as follows:
No. 5 on octal to No. 1 on miniature
8 to 2
(O] @ 2 to 3 5903
Q 7 to 4 ® ®
eo oo 3 to 5 © @
ORIG. 4 to 6 SUB.
5 to 7
5881 G Parallel circuits only. No changes.
6F7 6F17S E No changes.
6F8 TAF7 G Parallel circuits only. Same as 6F8 to TN7.
N7 G Change socket to loctal and rewire as follows:
No. 2 on octal to No. 1 on loctal
o 3 to 2
(0X0) 4 to 2 0YO)
g © 5 to 5 @@@
Q, Q
0% 6 to 6 @@ %
7 to 8 5
ORIG. 8 to 7 .
cap to 4
6J5 6SJ7 E Same as 6C5 to 6SJ7.
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6J6-6L6

TUBE
6J6

6J8
6K6

6K38

6L5
6L.6

SUB.
6SL7

7F8

12AT7
12AU07
12AY7

12AV7

6ANT
6AQ5

5881
6A7

6ANT
6BAT7
6537

6BG6

6CD6

PERF.

P

Q0 "Wk

Q0 Q Q

CIRCUIT CHANGES NECESSARY

Change socket to octal and rewire as follows:

Parallel circuits only.
rewire as follows:
No.

{0)

6599

®
(O)
Q

ORIG.

1 on miniature

SO kW

Where space permits.

on miniature

1
2
3
4
5
6
7

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

2 on octal
5

ONLD,
(0)O)

3 & 6 sus.

7

(€19
8 O N\®
4
1

Change socket to loctal and

to No.
to
to
to
to
to
to

Parallel circuits only. Same as 6J6 to 12AV7.

Change socket to noval and rewire as follows:

No.

®

699
a9

ORIG.

on miniature

1
2
3
4
5
6
7

to No.

Parallel circuits only. Same as 6A8 to 6ANT.

3 on loctal
(CX9)
® ®
@ Q,

O

SUB.

Do -JND

&5

1 on noval

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

No.

@%‘5@
@ S, ©®

ORIG.

Parallel circuits only.

Change socket to seven prong and rewire as follows:

No.

YN

@Q@
® o) ®®
onle.

Parallel circuits only. Same as 6A8 to 6AN7.

Same as 6A8 to 6BAT.

Parallel circuits only. Same as 6C5 to 6SJ7.

Change connections as
No.

5 on octal

N W=aN®

No changes.

2 on octal

0O =30 U W

ap

follows:

W o W

to No.
to
to
to
to
to
to

to No.

to
to
to

1 on miniature
2

3 i

4 S34o

5 ® @
6 @ 9

7 SuB.

on seven prong

1
2
3
5
4
7
6

cap

cap
3
8

Parallel circuits only. Same as 6L6 to 6BG6. When making this
substitution be sure the filament power supply is capable of supplying an

additional 1.6-ampere
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TUBE
6L6

6P5
6P7

6Q7

6R7

6R8
654

SUB.

41
42

KT66
807

5881
6SJ7

6U8
6X8

6AT6
6AV6
6BK6
6BT6
6BU6

6AT6
6AV6
6BK6
6BT6
6BU6

6vs

12AT7
12AU0U7
12AV7
12AX7
12AY7

12BH7

PERF.

G
G

o0 Q0 o

TEHQQE

0 QAOO00 Y EFHuuuw

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

CIRCUIT CHANGES NECESSARY

6L6-6S8

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

No. 2 on octal to No. 1 on six prong
%0 3 to 2 )

D ® 4 to 3 34
90 5 to 4 02| [ *©
O'® 7 to 6 Q Q
ORIG. 8 to 5 SUB.

Parallel circuits only. No changes.

Change socket to five prong and rewire as follows:

No. 2 on octal to No. 1 on five prong
3 to cap .
(©X9) 4 to 2 o
oS 5 o 3 (£ o
Q o
X 7 to 5
8 to 4 Q@

Parallel circuits only. No changes.

Same as 6C5 to 6SJ7.

suB.

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

No. 2 on octal to No. 4 on noval
. to 5
Q 4 to 6
@® ®@ 5 to 3
@@ cap to 2
O'® 6 to 1 SUs.
ORIG. 7 to 9
8 to 7&8

Change socket to miniature and rewire as follows:

No. 2 on octal to No. 3
o 3 to 1
(0XO) 4 to 5
O/ \® 5 to 6
@ ©® 7 to 4
8 to 2
onte. cap to 1
Same as 6Q7 to 6ATSG.
Same as 6 T8 to 6V8,
Parallel circuits only. Same as 654 to 12BH7.
Rewire as follows:
Remove wires from No. 5
Connect No. 4 and No. 5 together.
No. 6 to No. 7
9 to 6

Connect wires removed from No. 5 to No. 9.
Reverse No. 2 and No. 3 connections.
Connect No. 3 and No. 8 together,

Connect No. 1 and No. 9 together.

on miniature

Y@
®
O Q

sus.



6SA7-6SG7

TUBE

6SA7

6SB7Y

6SC7

6SG7

SUB.
6BAT

6BE6

TA8

6BAT
6SAT7
TA8

7B8
737
787

Q7

12AT7
12AU7
12AY7
12AZ7
12AX7

12AV7
12BH7

6BA6
6AUS
6BD6

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

E

H o gon Q@ Q&

HoQdd

Qum Yw

CIRCUIT CHANGES NECESSARY

Change socket to noval and rewire as follows:

No. 1 on octal to No. 6 on noval
2 to 4
3 to 8
@® ©@ 4 to 1 ®®@@
o\ Ja 5 to 2 e &
® 6 to 3 O @
ORIG. 7 to 5 SuB.
8 to 7

Change socket to miniature and rewire as follows:
No. 1 on octal to No. 2 on miniature
to 3
to 5
to 6
1
2
4
7

®
to
to
to
to

(OXAO
® ©
Q@ 9

sus.

=3O W

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

No. 1 on octal to shield connection on loctal socket
2 to No. 1
3 to 2
2% 4 to 5 AR
5 to 4 @@@
®(D ©® 6 to ki (0)O)
ORIG. 7 to 8 suB.
8 to 6

The 7A8 heats faster than the other tubes and a 200 ohm 1/2 watt resistor
must be connected across the filament terminals 2 and 7 or its life will be
very short,

Same as 6SA7 to 6BAT.

No changes.

Parallel circuits only. Same as 6SA7 to 7TA8.

Same as 6SA7 to TA8. Series or parallel circuits,

Change socket to loctal and rewire as follows:

No. 2 on octal to No. 1 on loctal
to 2
®0 4 to 3 ®06
@Q 5 to 4 (02" G)
® Q) 6 to 7 &5 \ONO
0@ 7 to 8 (0)6)
ORIG. 8 tO 6 sUB.
Change socket to noval and rewire as follows:
No. 2 on octal to No. 1 on noval
3 to 2
4 to 7
@® @@ 5 to 6 ©® 003
@Q@ 6 to 8 &3 €, ®
o® 7 to 4&5 QO
ORIG. 8 to 9 SuB,
Parallel circuits only. Same as 6SC7 to 12AT7.
Change socket to miniature and rewire as follows:
No. 2 on octal to No. 3 on miniature
3 to 7
4 to 1
2 @ 6 to 6 o
eo 7 to 4 O @
Q0. 8 to 5
ORIG, sue.
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TUBE

6SH7

6SJ7

6SK7

6SL7

6SN7

65Q7

SUB.

6AU6
6BA6
6BD6

6AG5
6BC5

6AJ5
6AK5
5591
9001
9003

6AG5
6BC5

6AJ5
6AKS
6ANS5
5591
9001
9003

6BH6
6BJ6

6CB6

TF8

12AT7
12AU7
12AX7
12AY7

12AV7
12BH7

12AT7
12AU7
12AV7
12AX7
12AY7

12BH7
128Z7

6527

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 6SH7-6SQ7

PERF.,

U QYa

Q Q00 QQauYarn QQ QUuuidr

QATYQ

H OQ wudony v

CIRCUIT CHANGES NECESSARY

Same as 6SG7 to 6BAS.

Change socket to miniature and rewire as follows:

No. 2 on octal to No. 3 on miniature
to
to
to
to
to
to

6H®

690

®
®
Q

suB.

©
[oJEN N N3 BN
U N~ ~3

Parallel circuits only. Same as 6SJ7 to 6AGS5.

Same as 6SJ7 to 6AG5.

Same as 6SJ7 to 6AJ5.

Parallel circuits only. Same as 6SK7 to 6CBS6.

Change socket to miniature and rewire as follows:

No. 2 on octal to No. 3 on miniature
3 to 7
4 to 1
@® 5 to 2 R0
G\® 6 ® ®
ONLD to 6 Q @
(0X0) 7 to 4 vy
ORiG. 8 to 5 ue
Change socket to loctal and rewire as follows:
No. 1 on octal to No. 1 on loctal
2 to 3
G0 : - X9
® 4 to 8 ® ©
90 3 o ¢ Vs
6 to 5
O® [0)O)
ORIG. 7 to 7 U8,
8 to 2
Change socket to noval and rewire as follows:
No. 1 on octal to No. 2 on noval
2 to 1
3 to 3 O®
(cXS) 4 to 7 %D
Q 5 to 6 ©O)
6 to 8 suB
0@
SRiG 7 to 4 &5
8 to 9

Parallel circuits only. Same as 6SL7 to 12ATT.

Parallel circuits only. Same as 6SL7 to

Same as 6SL7 to 12AT7.

Parallel circuits only. No changes.
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6SR7-6V8 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6SR7 7B6 P Change socket to loctal and rewire as follows:
TE6 G No. 2 on octal to No. 3 on loctal
3 to 4 or 7
4 to 5 ®
6220 5 o 6  [(0pN®
@Q@ 6 to 2 ®@®
()0} 7 to 1 (0)O)
ORIG. 8 to 8 SuB.
7C6 P Same as 6SR7 to 7TB6.
85 G Change socket to six prong and rewire as follows:
No. 2 on octal to cap on six prong
3 to No. 5
4 to 3
629 5 to 4
0)O) 7 to 6
ORIG. 8 to 1
6T8 6S8 G Parallel circuits only. Where space permits, change socket to octal and
rewire as follows:
No. 1 on noval to No. 1 on octal
2 to 3
3 to 5 .
4 to 7 OYO),
90‘903 5 to 8 (©) ©©
6 to 4 QLG
& & 7 to 2 (0)O)
ORIG. 8 to cap Sus.
9 to 6
6V8 G Change connections as follows:
Remove wires from No. 1.
No. 9 to No. 1
6 to 9
8 to 6
3 to 8
7 to 3
2 to i

Connect wires removed from No. 1 to No. 2.

6U4 B8AXS5 G No changes.
6U5/6G5 6AB5 G Parallel circuits only. No changes.
6N5 G
6T5 G No changes.
6U6 5881 G Parallel circuits only. No changes.
6V6 6BF5 P Parallel circuits only. Change socket to octal and rewire as follows:
No. 5 on octal to No. 1 on miniature
8 to 2
(X9 2 to 3 ®
Q 7 to 4
@ > 00 3 to 5 Q@ @
ORIG., 4 to 6 sua,
5 to 7
6 BG6 G Parallel circuits only. Same as 616 to 6BGS6.
6W6 G Parallel circuits only. No changes.
6V8 6R8 P Reverse 6T8 to 6V8 procedure.
6T8 G
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TUBE

6V8

6W4

6W6

6X8
TA4

TAT

SUB.

6S8

6AX4
6AX5

6AX6

6BY5

6W5
6X5
6ZY5
1274

6AQ5
6BF5

6 F6
6G6
6K6
6U6
6V6
6Y6

TA5

7C5
7B5

6U8
TA7
TB7
7C17
7E6
6AU6
6BAS6

6BC5
6BD6

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 6V8-7A7

PERF.

G

OO Q000" Y 9 Q00

Oy Q@

UQEY 0

CIRCUIT CHANGES NECESSARY

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

No. 1 on noval to No. 6 on octal
to 1
3 to 2 o
590 4 to 7 0XQ)

é ‘}8; 5 to 8 ) ©
O @&/ 6 to cap @(D @
ORIG. 7 to 3 F S
8 to 4
9 to 5

No changes.

Rewire as follows:
No. 8 to No. 2
3 to 8
Connect No. 3 and No. 5 together.

Parallel circuits only. Rewire as follows:
No. 8 to No. 2
3 to 8
Connect No. 3 and No. 5 together.
Connect No. 4 and No. 8 gogether.

Parallel circuits only. Rewire as follows:
No. 8 to No, 2
3 to 1
Connect No. 4 and No. 5 together.
Connect No. 1 and No. 8 together

Parallel circuits only. Same as 6W4 to 6AXS5.

Parallel circuits only. Same as 6K6 to 6AQ5 procedure.
Same as 6K6 to 6AQ5 procedure. Series or parallel circuits.

Parallel circuits only. No changes.

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

No. 2 on octal to No. 1 on loctal
to
(0X9) (0X9)
e s 608
® Q @®
0O to 0) @®
ORIG. suB.

to

0 ~J O W
300 MWK

No changes.

Same as 7TA4 to 7C17.

Parallel circuits only. Change connections as follows:
Connect No. 2 and No. 3 together.
Connect No. 4 and No. 7 together.

Same as 7B4 to 7B6.

Change socket to miniature and rewire as follows:

No. 1 on loctal to No. 3 on miniature
50 2 to 5
3 to 6 690
@@@ 4 to 2 ® ©
OV 6 to 1 Q0 §
ORIG, 7 to 7 Su.
8 to 4
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TAT-7C5 SUPPLEMENT-—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
TAT 6BH6 P Parallel circuits only, Same as 7B7 to 6BHS.
6BJ6 P
TA8 6ANT G Parallel circuits only. Change socket to noval and rewire as follows:
No. 1 on loctal to No. 4 on noval
2 to 7
(©J9) 3 to 8 Ba
@@@ 4 to 9 @ 9
2 @ 5 to 1 & &
ORIG. 6 to 2 sve.
i 7 to 3
8 to 5
TAF7 TF8 G Rewire as follows:
Remove wires from No. 4
No. 2 to No. 4
1 to 2

Connect wires removed from No. 4 to No.1.
Remove wires from No. 5.
No. 7 to No. 5

8 to 7
Connect wires removed from No. 5 to No. 8.

7B4 7B6 E Rewire as follows:
Remove and tape up any wires anchored on terminal No. 3.
Do the same for No. 4 and No. 5.
No. 6 to No. 3
Connect Nos. 4, 5, and 6 together.

7C6 E Parallel circuits only. Same as 7B4 to 7B6.
7B5 6AQ5 G Parallel circuits only. Change socket to miniature and rewire as follows:
No. 1 on loctal to No. 3 on miniatyre
oYo) 2 to 5 5
@@@ 3 to 6 00 00
@ 6 to 7
©® 7 to 2 _9
ORiG. 8 to 4 ORIG
7B6 6AT6 G Same as 7C6 to 6AQS6. .
6AVE G
6BF6 P
6BKS6 G
6BT6 G
6BU6 P
7B7 6AU6 G Parallel circuits only. Same as TAT to 6AUS.
6BA6 E
6BC5 G
6BD6 G
6 BH6 G Change socket to miniature and rewire as follows:
6BJ6 G No. 1 on loctal to No. 3 on miniature
%0 2 to 5
0y=X0) 3 to 6 659
@@@ 4 to 7 ® Q
0)0) 6 to 1 Q_9
ORIG. 7 to 2 sue.
8 to 4
TAHT7 G No changes.
5590 P Same as 7A7 to 6AUS.
5591 P
9001 P
9003 G
7B8 6 AN7 G Parallel circuits only. Same as 7A8 to 6ANT.
7C5 6AQ5 G Same as 7B5 to 6AQ5.
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TUBE
7C6

7C17

TES

TF8

7G8
137
N7

SUB.
6AQ6

6ATS6
6AVE
6BF6
6 BK6
6BT6
6BU6

6AU6
6BAG6
6BC5
6BUG6

6 BH6
6BJ6

7AB7/1204

TAGT
TAHT

6ATS6
6AV6
6BF6
6BK6
6BT6
6BU6

TF8W

12AT7
12AU07
12AX7
12AY7

12AV7
12BH7

1206
6ANT

12AT7
12AU07
12AV7
12AX7
12AY7
12AZ7

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

PERF.
G

U HEHQN 90Q"aQo

QY QUYOQ B Huvwoawwd QW

b=

QuuQEE Q

CIRCUIT CHANGES NECESSARY

Change socket to miniature and rewire as follows:
No. 1 on loctal to No.
to
(0X9) to
(oG 7
® o, & to
[0) to
ORIG. to
to

DLW

Parallel circuits only. Same as 7C6 to 6AQ6.

Parallel circuits only. Same as TA7 to 6AUS.

Same as 7B7 to 6BHS.

Rewire as follows:
Remove wires from terminal No. 1
No. 3 to No.
2 to

7C6-7N7

3 on miniature

7
1 690
2 6, ©
5 v Q@
6
4

1
3

Connect wires removed from No. 1 to No. 2

Remove wires from No. 8
No. 7 to No.

8

Connect wires removed from No. 8 to No. 7

No. 6 to No.
Do not use terminals No. 4 or No. 6.

No changes.

Same as 7C6 to 6AQ6.

No changes.

Same as 7F8 to 12AV7.

5

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

No. 3 on loctal to No.
to
to
to
to
to
to
to
to

®
@fé?
OPTAY)

Qe

ORIG.

~J U100 DN DI b=

No changes.
Parallel circuits only. Same as 7A8 to 6AN7.

Parallel circuits only. Same as 7TN7 to 12BHT7.
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TN7-12A6 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB, PERF, CIRCUIT CHANGES NECESSARY
TN7 6SN7 E Change socket to octal and rewire as follows:
No. 1 on loctal to No. 8 on octal
2 to 3
®0 3 to 2 ® 06
@@@ 4 to 1 @Q(‘D
CATAY) 5 to 4 ® @
(©)O) 8 to 5 ®
CRIG. 7 tO 6 suB
8 to 7
12BH7 E Change socket to noval and rewire as follows:
No. 1 on loctal to Nos.4 & 5 on noval
2 to 3
3 to 1
OO 4 to 2 5D
@@@ 5 to 7 & R,
@ 6 to 6 0%
ORIG. 7 to 8
8 to 9
Q7 TA8 G Parallel circuits only. Same as 14Q7 to 7TAS8.
7B8 G Same as 14Q7 to TA8. Series or parallel circuits,
737 G
TR7 6N8 P Change socket to noval and rewire as follows:
No. 1 on loctal to No. 4 on noval
2 to 6
3 to i
®® ®© 4 to 8 @® )
@@@ 5 to 1 & &Y
(0) 6 to 2 SUB.
ORIG. 7 tO 3
8 to 5
7817 6ANT G Parallel circuits only. Same as 7A8 to 6ANT7.
7Y4 0Z4 E Same as 7Y4 to 6AX5. Filament leads need not be connected.
6AX5 E Parallel circuits only. Change loctal socket to octal and rewire as follows:
No. 1 on loctal to No. 2 on octal
©X9) 3 to 3 ®6
@@@ 6 to 5 B/ \®
OO 8 to 7 O\ D
@ ®
7 ORI
6X4 E Parallel circuits only. Change socket to miniature and rewire as follows:
No. 1 on loctal to No. 3 on miniature
©X9) to 1
202 6 o 6 (O
®® ® 7 to 7 © @
ORIG. 8 to 4 Sus.
724 0Z4 G Same as 7Y4 to 6AX5. Filament leads need not be connected. If required
output current exceeds 70 ma, this substitution is not recommended.
6AX5 G Parallel circuits only. Same as 7Y4 to 6AX5. 6AX5 has lower output current
rating. If required current exceeds 70 ma. this substitution is not
recommended.
12A6 12A5 P Parallel circuits only. Change octal socket to seven prong and rewire as follows:
No. 2 on octal to No. 1 on seven prong
B/ \® 4 to 3
go 5 to 4
0@ 8 to 5
ORIG. 7 to 7




TUBE

12A8

12AH7

12AT6
12AT7

12AU07

12AV7

12AW6

SUB,
TA8

12AU7
12AX7
12AY7
12AZ27

12BH7
6AQ6
12A27
14F8

TF8

12AZ27
14F8
6SN7

12AZ7
14F8
6BH6

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 12A8-12AW6

PERF.

P

uEET

Q Q Q9

CIRCUIT CHANGES NECESSARY

Series circuits only. Change socket to loctal and rewire as follows:
No. 2 on octal to No. 1 on loctal

to
to
(0X9)
@@@
@
©) '®
SUB.

(g
DON
O \®

®
©®

ORIG.

to
to
to
to
cap to

=0 U W
DI Wk ON

Change socket to noval and rewire as follows:
No. 1 on octal to No.
to
to
to
to
to
to
to
Do not use socket terminal No. 9 as tie point.

on noval

2%
@ &

suB.

(0X9)
©Q©
@ @

[0)O)

ORIG,

R =IDN U bW
BT I Wi

Parallel circuits only. Same as 12AH7 to 12AU7.
Same as 12AW6 to 6BH6.
Parallel circuits only. No Changes.

For 12 volt operation only. Change socket to loctal and rewire as follows:

No. 1 on noval to No. 3 on loetal
2 to 1
®, 3 to 4 ®®
& 1 to 2 @@@
& & 5 to 7 ONTAC)
ORIG. 6 to 6 Q
7 to 8 e
8 to 5
Change socket to loctal and rewire as follows:
No. 1 on noval to No. 3 on loctal
2 to 1
5 3 to 4 60
&3 5 e 2 O
@
oom 6 to 6 [0) ®
7 to 8 suB.
8 to 5
9 to i

Parallel circuits only. No changes.
For 12 volt operation only. Same as 12AT7 to 14F8.

Parallel circuits only. Change socket to octal and rewire as follows:
No. 1 on noval to No. 2 on octal
2 to
3 to
®, 4 to (CXS)
5 to ©Q
6 ®® ®
7 SuB
8
9

SO
o

OO

o)

to
to
to
to

ORIG.

QU W

No changes.
For 12 volt operation in parallel circuits only. Same as 12AT7 to 14F8.

No wiring changes necessary in series circuits. Install a 300 ohm, }
watt resistor from terminal No, 3 to terminal No. 4 on the socket,

In parallel circuits disconnect and tape up filament supply lead connected

to terminal No. 3. Install new wire from terminal No. 3 to center tap of
12.6 volt filament winding.
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f2AX4-12SF5 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF, CIRCUIT CHANGES NECESSARY
12AX4 6AX4 E Parallel circuits only. No changes. Insert a 5 ohm, 20 watt resistor in series
6U4 G with one side of the filament circuit.
6W4 G
12AX7 12AZ7 P Parallel circuits only. No changes.
14F78 P For 12 volt operation only. Same as 12AT7 to 14F8.
12AY7 12A27 P Parallel circuits only. No changes.
14F8 G For 12 volt operation only. Same as 12AT7 to 14F8,
12AZ27 12AT7 G Parallel circuits only. No changes. Best results can sometimes be obtained
12AU7 P by shielding the substitute tube.
12AX7 P
12AY7 P
12BH7 G
12AV7 E No changes.
12BA6 12BD6 G No changes.
12BH7 12AZ27 G Parallel circuits only. No changes.
14F8 P For 12 volt operation in parallel circuits only. Same as 12AT7 to 14F8.
12BN6 6BN6 E Parallel circuits only. No changes. Insert 40 ohm 10 watt resistor in series
with filament circuit.
12K7 12AU6 P Change socket to miniature and rewire as follows:
12BD6 E No. 2 on octal to No. 3 on miniature
12BAS6 E o) @G 3 to 5
B ~@ 4 to 6 o1do)
® G 5 to 2 @ ®)
o® 7 to 4 Q9
ORIG. 8 to 7 SuB.
Grid lead to 1
12K8 7A8 P Series circuits only. Same as 12A8 to 7AS8.
12Q7 12AT6 P Change socket to miniature and rewire as follows:
12AV6 P No. 2 on octal to No. 3 on miniature
12BF6 G 3 to 7
12BK6 P '~ 4 to 5
12BT6 P 6226 5 to 6 5%
12BU6 G o\ @ cap to 1 S 9
O) 7 to 4
ORiG. 8 to 2 sue.
128A7 12BA7 E Same as 6SA7 to 6BAT.
128Y7 E No changes.
128C7 12AT7 P Change socket to noval and rewire as follows:
12AU7 P No. 2 on octal to No. 1 on noval
12AX7 E 55 3 to 2
12AY7 G 4 to 7 GE0)
12477 P gQ 5 to 6 Qg
@ 6 to 8&3 0 G
ORIG. i to 4 sus.
8 to 5
12AV7 G Parallel circuits only. Same as 12SC7 to 12AT7.
12BH7 G
12SF5 128Q7 E Change connections as follows:

Reverse connections between Nos. 2 & 3
Move No. 5 to No. 6
Do not use Nos. 4 & 5 on socket.
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 12567-125Q7

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
128G7 14A7/12B7 G Change socket to loctal and rewire as follows:
14C7 G No. 2 on octal to No. 1 on loctal
14H7 G 3&5 to 7
@@ ® A\ 4 to 6 @@ @@
(o : o3 (0
O)O 7 to 8 0)
ORIG. 8 to 2 SUB
12SH7 14A7/12B7 G Same as 12SG7 to 14A7/12B7.
14C7 G
14H7 G
12SJ7 12AU6 G Change socket to miniature and rewire as follows:
12BA6 P No. 2 on octal to No. 3 on miniature
12BD6 G o¥0) 3 to 2
b0 4 to 1 599
o\ e 5 to 7 S
Q@ 6 to 6
oRIG, 7 to 4 S8
8 to 5
12AW6 P Change socket to miniature and rewire as follows:
No. 2 on octal to No. 3 on miniature
3 to 7
e 5 w o2 @
o ©
5% 6 to 6 0 @
ORIG, 7 to 4 suB.
8 to 5
12SK7 12AW6 P Same as 12SJ7 to 12AWS6.
12SL7 12ATY7 G Change socket to noval and rewire as follows:
No. 1 on octal to No. 2 on noval
2 to 1
®® 3 to 3 Q)
@Q© 4 to 7 &
@542 5 to 6 %
ORIG 6 to 8 sus-
’ 7 to 4
8 to 5
Do not use No. 9 on noval.
12AV7 P Parallel circuits only. Same as 12SL7 to 12AT7.
12BH7 P
128N7 12AT7 P Parallel circuits only. Same as 12SL7 to 12AT7.
12AU7 G
12AV7 P Any of these types that draw 0.3 ampere at 6.3 volts by paralleling the two
12AX7 P halves of the filament can be used to substitute for 12SN7 in series circuits by
12AY7 P referring to 6SL7 to 12AT7 and rewiring in the manner shown there,
12AZ7 G '
12BH7 G Same as 12SL7 to 12AT7.
14AF7/XXD G Parallel circuits only. Change socket to loctal and rewire as follows:
14F17 P No. 1 on octal to No. 4 on loctal
2 to 3
©XQ) 3 to 2 ®0
©Q© 4 to 5 @@©
@ @ OO
Q% ° 0 1 O
ORIG. 7 to 8 suB.
8 to 1
14N7 E Same as 12SN7 to 14AF7. Series or parallel circuits,
12S8Q7 14X7 G Change socket to loctal and rewire as follows:
No. 2 on octal to No. 3 on loctal
3 to 4
@@ ® B\ 4 to 5 @@ @@
oo : TR I
0X0 6 to 2 (0)0)
ORIG. 7 to 8 sus
8 to 1
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12SR7-14B6

TUBE

12S5R7

128W7

128Y7

12Z3

14A7

14AF7

14B6

SUB.
6ST7

6T7

7C6

14X7
6ST7
6T7
7C6
14X7

12BE6

14Y4

12AUS6
12BA6
12BD6

12AT7
12A07
12AX7
12AY7
12AZ27

12AV7
12BH7

12AT6
12AV6
12BF6
12BK6
12BT6
12BU6

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

PERF.
P

P

Q 9 v v v =

QU =07

goQuoa oY

CIRCUIT CHANGES NECESSARY

Series circuits only. No changes.

Series circuits only. Make adaptor as follows:

No.

Series circuits only.

[0X8)
@Q@
OO

Q®

ORIG.

No.

1 on base

0 -1 O O LN

1 on top
cap

N =3 WL

Change socket to loctal and rewire as follows:

2 on octal

QR IR W

Same as 125Q7 to 14XT7.

Series circuits only. Co changes.
Same as 12SR7 to 6T7.

Same as 12SR7 to 7C6.

Same as 12SQ7 to 14X7,

Series circuits only.

Series circuits only.

to No.
to
to
to
to
to
to

Change socket to miniature and rewire as follows:

®

@© ®

ol e
QG

ORIG,

No.

2 on octal

[o=BEN [ r &) I VL]

to No.
to
to
to
to
to
to

Change socket to loctal and rewire as follows:

o, L

o ‘o

ORIG.

Same as TAT7 to 6AUG.

Change socket to noval and rewire as follows:
No.

®
@%Q@
OO

0)

ORIG.

No.

1 on four prong

2

3
4

on loctal

1
2
3
4
5
6
7
8

to No.

to No.

Parallel circuits only. Same as 14AF7 to 12AT7.

Change socket to miniature and rewire as follows:

@®06
Rwh

ORIG.

No.

38

1 on loctal

OO UNWN

to No.

3 on loctal

®®
s (603
®
2 0%
8 suB
1
3 on miniature
5
1 ® G
2 @ @
4 sup
7
1 on loctal
3&6 ® 6
7 @@@
8 @ @)
©)
SUB.
4 on noval
3
1
2 @@©®
7 Q@ &
6 sus.
8
5

3 on miniature
7

1 ®

5
6 Q@ @
2 SUB.
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE f4C7-14N7

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
14C7 6S7 P Series circuits only. Change socket to octal and rewire as follows:
No. 5 on loctal to No. 1 on octal
1 to 2
@6 2 to 3 S
@@@ 3 to 4 6294
OO 4 to 5 ONLO,
Q@ 8 to 7 Q@
ORIG 7 tO 8 s0U8
6 to cap
6SS7 P Series circuits only. Change socket to octal and rewire as follows:
No. 1 on loctal to No. 2 on octal
4 to 3
(©X9) 6 to 4 ®Q®
g@@) 7 to 5 ©Q©
Q @
Q : o 0 N
ORIG. 2 to 8 sus
6W7 P Same as 14C7 to 6S7. Series circuits only.
12AU6 E Same as 14A7 to 12AUS6
12BA6 G
12BD6 G
12J7 G Same as 14C7 to 6S7.
12K7 P
128G7 P Same as 14C7 to 6SS7.
12SH7 P
12837 G
12SK7 P
14E6 7C6 P Series circuits only. No changes.
12AT6 P Same as 14B6 to 12AT6.
12AVE P
12BF6 E
12BK6 P
12BT6 P
12BUS6 E
14F7 12AT7 G Same as 14AF7 to 12AT7.
12AU07 G
12AX7 P
12AY7 P
12A27 G
12AV7 P Parallel circuits only. Same as 14AF7 to 12AT1T.
12BH7 G
14F8 12AT7 E Change socket to noval and rewire as follows:
12AU7 G No. 1 on loctal to No. 2 on noval
12AX7 P 2 to 4
12AY7 P ®0® 3 to 1 o)
12AZ7 G @@@ 4 to 3 @
OO, 5 to 8 5 @
Q 6 to 6 58,
ORIG. 7 tO 5
8 to 7
Substitutes classified ""P' not recommended for oscillator-
mixer service,
12AV7 G Parallel circuits only. Same as 14F8 to 12AT7. 12BH7 is not recommended
12BH7 P for oscillator-mixer service.
14J7 12A8 P Reverse 12A8 to 7TA8 procedure,.
12K8 G
14N7 12AT7 P Parallel circuits only. Same as 14AF7 to 12ATY.
12AU7 G
12AV7 P
12AX7 P
12AY7 P
12AZ7 G
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14N7-33

TUBE
14N7
14Q7

19C8
19T8
19Vs8

25N6
26Z5W

33

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

SUB. PERF. CIRCUIT CHANGES NECESSARY
12BH7 G Same as 14AF7 to 12AT7. Series or parallel circuits.
TA8 G Series circuits only. Rewire as follows:
Remove wires from terminal No. 5 and tape up.
No. 5 to No. 3
12A8 P Change socket to octal and rewire as follows:
12K8 G No. 1 on loctal to No. 2 on octal
2 to 3 .
®0 3 to 4 oY
@@@ 4 to 5 O/ \®
ENTAY) 5 to 8 ONLD,
O
ot 6 o cap 8
" i to 8
8 to 7
12BA7 G Change socket to noval and rewire as follows:
No. 1 on loctal to No. 4 on noval
2 to 9
® 3 to 1
X 4 to 2 (f°q§
®<>® 5 to 6 & &
0) 6 to 7
ORIG. 7 to 3 Sue.
8 to 5
12BES6 G Change socket to miniature and rewire as follows:
No. 1 on loctal to No. 3 on miniature
2 to 5
3 to 6
@® ©@ 4 to 1 o
@@@ 5 to 2 @ @
® 6 to 7 555
ORIG. 7 to 2 '
8 to 4
14B8 G Same as 14Q7 to 7AS8.
19vs8 G Reverse 19V8 to 19C8 procedure.
19V8 G Reverse 19V8 to 19C8 procedure.
19C8 G Rewire as follows:
1978 G Remove wires from No. 9
No. 1 to No. 9
2 to 1
7 to 2
3 to 7
8 to 3
6 to 8
Connect wires removed from No. 9 to No. 6.
43 P Same as 616 to 41. Series or parallel circuits.
25X6 G Parallel circuits only. Change socket to octal and rewire as follows:
2526 G No. 1 on noval to No. 3 on octal
3576 P 3 to 4 ® 06
AGRON 4 to 2 ©/\®
& 5 to 7 ® @
» ORIG. 6 tO 5 @ O
8 to 8 sul,
This substitution is not practical when the 26Z5W is
operated on 13 volt filament supply with the two halves
of its filament in parallel.
1F5 G Parallel circuits only. Same as 1F4 to 1J5.
1G5 G
1J5 G



TUBE
34

35/51

3516

35Y4

35Z3

3524

35Z5

SUB,

1D5
1EbS

57
58

14A5

50X6

50Y6

50Y7
50Z7

50X6

50Y6

50Y7
50Z7

50Y6

50Y7
50Z7

35Z3

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

G
G

=

fariev]

jav i)

U

CIRCUIT CHANGES NECESSARY

Change socket to octal and rewire as follows:

6 No. 1 on four prong

34-3525

to No. 2 on octal

2 to 3 S
O 0 3 to 4 ©® @@
1 4 4 to 7 6] @
Q9 cap to cap oe

ORIG.

sus.

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

No. 1 on five prong to No. 1 on six prong
& 2 to
® 3 to
@] ® 4 to
O e 5 to
ORIG. cap to
Change socket to loctal and rewire as follows:
No. 2 on octal to No. 1 on loctal
5 to 2
@@ ® A 1 to 3 @® @@
@Q@ 5 to 6 O\
O] 8 to 7 0)O)
ORIG, 7 to 8 suB.

Add 150 ohms, 10 watt in series

with filament circuit.

Remove any wires anchored on No. 3, connect and tape up. Do the same for

No. 6. Change connections as follows:

Connect No. 2 to No. 3 and No. 6.

Connect No. 2 and No. 7 together

Connect 40 ohms, 1 watt resistor from

No. 1 to No. 4.

Same as 35Y4 to 50Y7. Also insert 40 ohm, 1 watt resistor between No. 2

and No. 6.
Change socket to octal and rewire as follows:
No. 1 on loctal to No. 2 on octal
0Y0) 2 to 3&5 0YO)
@@@ 4 to 6 ® ©
CTAC 7 to 4&8 @ Q
(0)O] 8 to 7 0XO

ORI,

Rewire as follows:

suB.

Remove, connect and tape up any wires anchored on No. 3.

Do the same for No. 6.
Connect No. 2 to No. 3.
Connect No. 3 and No. 6 together
Connect No. 2 and No. 7 together

Change socket to octal and rewire as follows:

No. 1 on loctal to No. 2 on octal
6220 2 to  3&5 629
@@@ 7 to 4 &8 ® @
(00 8 to 7 00

ORIG.
Same as 35Z3 to 50Y6. Except do not use termin:

Rewire as follows:

SuUB.
al No. 6 on octal.

Remove and tape up wires on No. 3. Do the same for No, 4.
Connect No. 3 and No. 5 together.
Connect No. 4 and No. 8 together.

Rewire as follows:

Remove and tape up wires on No. 3. Do the same for Nos. 4 & 6
Connect No. 3 and No. 5 together.
Connect No. 4 and No. 8 together,

Do not use terminal No. 6.

Change socket to loctal and rewire as follows:

No. 2 on octal to No. 1 on loctal oYO)
® @ 3 to 3 ®ANE®
9(:) 5 to 2 <3<:>o
Y 7 to 8 0)O)
ORIG. 8 to 7 sus.

Connect 40 ohm, 1 watt resistor

41
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35Z5-50C6 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF, CIRCUIT CHANGES NECESSARY
3525 50Y6 P Same as 35725 to 50Y7. Also connect a 40 ohm, 1 watt resistor from No. 2
to No. 6.
50Y7 Rewire as follows:

P
5027 P Remove and tape up wires on No. 4. Do the same for No. 6
Connect No. 3 to No. 6.
Connect No. 3 and No. 5 together.
Connect No. 4 and No. 8 together.

4025 Refer to type 4525 for substitute.
45 2A5 G Parallel circuits only. Same as 2A3 to 2A5.
47 G Parallel circuits only. Same as 2A3 to 47.
4575 35Y4 G Change socket to miniature and rewire as follows:
No. 2 on octal to No. 3 on miniature.
©oYo) 3 to 6
O/ N\® 5 to 5 g@%
ONLD 7 to 4 o 9
oL 8 to 7 —
) Do not connect to unused terminals. )
50Y6 G Same as 3525 to 50Y6.
50Y7 G Same as 35Z5 to 50Z7.
5027 G
50A5 12A6 P Change socket to octal and rewire as follows:
No. 1 on loctal to No. 2 on octal
@6 2 to 3
@@@ 3 to 4 @® ©@
@ ® 6 to 5 @Q@
0] 7 to 8 (040}
ORIG. 8 to 7 suB.
Place a 250 ohm, 10 watt resistor in series with filament.
14A5 G Put a 250 ohm, 10 watt resistor in series with filament.
50B5 35C5 E Rewire as follows:
Interchange No. 1 and No. 2 connections.
Interchange No. 5 and No. 7 connections.
Place 100 ohm, 10 watt resistor in series with filament.
50C5 35B5 E Same as complete 50B5 to 35C5 procedure. Except that for 50B5 no filament
35C5 E resistor is required.
50B5 E
50C6 35A5 E Change socket to loctal and rewire as follows:
No. 2 on octal to No. 1 on loctal
3 to 2
@@ @@ 1 to 3 @@ @@
020 5 o s (©Qo
Q® 8 to 7 Qo
ORIG. 7 to 8 suB.
Place 100 ohm, 10 watt resistor in series with filament.
35B5 E Change socket to miniature and rewire as follows:
No. 2 on octal to No. 3 on miniature
3 to 5
6220 4 to 6 i 2o
®Q 5 to 1 o o
0] 7 to 4 o
ORIG, 8 tO 2 °
Do not use No. 7 on miniature. Place 100 ohm, 10 watt
resistor in series with filament.
35C5 E Change socket to miniature and rewire as follows:
No. 2 on'octal to No. 3 on miniature
3 to 7
6220 4 to 6 @%
®Q 5 to 2 Q 9
Q@ 7 to 4 o
ORIG. 8 to 1 -

Do not use terminal No. 5 on miniature., Place 100 ohm, 10 watt resistor in series
with filament.
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TUBE
50C6

50L6

50Y6

57

58

KT66

71A

84/674

89

117N7

807

SUB.
50B5

14A5

50A5
50C6

50X6

35/51
24A

24A
35/51

6AL6

6BG6
6CD6

6L.6
12A

182B/482B
183/483

0Z4

6Y5

6ZY5
89Y

117L7
117M7

6AL6
6ARG6
6BG6

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 50C6-807
PERF. CIRCUIT CHANGES NECESSARY
E Same as 50C6 to 35B5.
G Same as 35L6 to 14A5 except place a 250 ohm, 10 watt resistor in series
with filament.
Same as 35L6 to 14A5. Except do not add filament resistor.
No changes.
E Change socket to loctal and rewire as follows:
No. 2 on octal to No. 1 on loctal
3 to 3
@@ @@ 4 to 9 @@ @@
(e > s (¢0)
©] 7 to 8 ® @
ORIG, 8 to 7 SUB.
G Parallel circuits only. Same as 34 to 1D5.
G
E Same as 57 to 35/51
G
G Parallel circuits only. Same as 6L6 to 6ALS.
G Parallel circuits only. Same as 6L6 to 6BGS.
G
G Parallel circuits only. No changes.
P No changes.
G Parallel circuits only. No changes. If push-pull circuit, change both tubes.
G
E Change socket to octal and rewire as follows:
No. 1 on five prong to No. 2 on octal
[©) 2 to 3 ® 0
® ® 3 to 5 ® ®
4 to 8 @ '©
C 9 5 to 7 Q@
ome. Filament leads need not be connected. sue
G Parallel circuits only. Change socket to six prong and rewire as follows:
No. 1 on five prong to No. 1 on six prong
® 2 to 3 )
® ® 3 to 5 3 4
o ® 4 to 4 o, . %©
5 to 6 Q Q
ORIG. suB
G Same as 84/6Z4 to 0Z4 procedure. Parallel circuits only.
E No changes.
E Make adaptor as follows:
E No. 1 on base to No. 8 on top
2 to 2
3 to 3
4 to 4
5 to 5
7 to 7
8 to 6
AC line must connect to No. 7,
G Reverse 6AL6 to 807 procedure,

Parallel circuits only. Reverse 6AR6 to 807 procedure.

Change socket to octal and rewire as follows:

No. 1 on five prong to No. 2 on octal
2 to 8 G
3 to 5 (629
4 to 3 O\ _®
5 to 7 Q)
cap to cap sus
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807-XXD SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF., CIRCUIT CHANGES NECESSARY
807 6CD6 E Parallel circuits only. Same as 807 to 6BG6, When making this substitution be
sure the filament power supply is capable of an additional 1.6 ampere load.
6L6 G Reverse 6L6 to 807 procedure.
1614 6ALS6 G Same as 5881 to 6ALS6.
6ARS6 G Parallel circuits only. Rewire as follows:
No. 2 to No. 8
8 to 1
4 to 5
5 to 7
K to 6
6BG6 BE Same as 616 to 6BG6.
6CD6 E Parallel circuits only. Same as 6L.6 to 6BG6. Use only where addidional
current is available from the filament power supply.
5881 E No changes.
5642 Substitution can be accomplished by using 1X2, 1X2A, 1V2, 1Y2, 122, 1B3GT only
if space is available for mounting sockets and shield can. Refer to section 1
of book,
1B3 E Install octal socket and rewire as follows:
Remove wires connected to the pair of filament leads protruding
from one end of the 5642 and reconnect to Nos., 2 and 7
respectively on the 1B3 socket.
Remove the wires connected to the plate lead protruding from the
other end of the 5642 and reconnect to the cap of the 1B3.
1X2 E Install noval socket and rewire as follows:
Remove wires connected to the pair of filament leads protruding
from one end of the 5642 and reconnect to Nos. 1, 4, 6, & 9 and
2, 5,& 8 on the 1X2 socket respectively.
Remove the wires connected to the plate lead protruding from the
other end of the 5642 and reconnect them to the cap of the 1X2.
1Y2 E Install four prong socket and rewire as follows:
Remove wires connected to the pair of filament leads protruding
from one end of the 5642 and reconnect to Nos. 1 and 4 respectively.
Remove wires connected to the plate lead protruding from the other
end of the 5642 and reconnect to the cap of the 1Y2.
1z2 E Install miniature socket and rewire as follows:
Remove wires connected to the pair of filament leads protruding
from one end of the 5642 and reconnect to Nos. 1, 3, 4,& 6 and
2, 5,& 7 respectively on the 1Z2 socket.
Remove wires connected to the plate lead protruding from the other
end of the 5642 and reconnect to the cap on the 122,
5881 6AD7 P Parallel circuits only., Remove and tape up any wires anchored on pins Nos. 1 and 6.

The 5881 is an industrial type 6L6 with identical characteristics.

6ALS6 P Parallel circuits only. Rewire as follows:
Connect No. 3 to cap.
6ARS P Parallel circuits only. Same as 1614 to 6ARS6.
6F6 P Parallel circuits only. No changes.
6K6 P
6U6 P
6V6 P
6L6 E No changes.
1614 E No changes.
XXD Same as type 14AF7 substitutes.
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FOREWORD

This Second Supplement to the Receiving Tube
Substitution Guidebook, in addition to the origi-
nal volume and the First Supplement to it, is
an accumulation of over twelve years of experi-
ence in substituting tubes in radios, television
receivers and other electronic equipment. It is a
never-ending process which we shall continue in
an effort to keep your information 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
consideration 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 Supple-
ment. 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
instructions to tell you how to improve radios,
television receivers and other electronic equip-
ment but rather to help you use the tubes you
have, in order to replace those that are not avail-
able. Exceptions to the above statement are tubes
especially designed as replacements of types where

improvement is needed generally or for specific
use such as 5881 for 616, 5AW4 for 5U4G, 6CU6
for 6BQ6GT, and the same type numbers in
ruggedized tubes designated by an additional end-
ing letter, as 6SNTWGT. Types such as these are
designed to improve the life of the tube, the
efficiency of the circuit in which they are applied,
or both. Characteristics are generally identical to
the type they replace. Elements are heavier duty
or especially treated in order to withstand greater
overloads and construction is more rugged.

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

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

This supplement includes picture tube sub-
stitutions. It is recommended that before substi-
tution of picture tube is attempted, a few moments
be taken to read over the short article which pre-
cedes the picture tube section.

Phoenix, Arizona

January, 1954 H. A. Middleton
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TUBE
1B3

1D5GP

1X2
1X2A

5AW4

5AZ4
SR4GY
5T4
504
5V4
5W4
5X4
5Y3
5Y4
5Z3
524
6AB4

6AF4
6AG5

SUB.

1AX2
1X2A

IN5GT

1P5

1AX2
5U4

5X4

5V4

5AW4
5AW4
5AW4
5AW4
5AW4
5AW4
5AW4
5AW4
5AW4
5AW4
5AW4
6AQ6

6AV6
6BF'6
6BK6
6BT6
6BU6

6AN4
6CF'6

PERF.

QQQ

Q@ Q Tvwouov

RECEIVING TUBE SUBSTITUTIONS

CIRCUIT CHANGES NECESSARY

Change socket to noval and rewire as follows:

No. 2 on octal to No. 2 noval

60 7 to 8
O

ORIG.

IB3-6AG5

©)

o @@
O

su8.

Pins 3 and 7 may be used as tie points for filament and high

voltage filter resistors.

Parallel circuits — add 10 ohm 1/2 watt resistor in series

with filament circuit.

Series circuits — in addition to above resistors, shunt a
200 ohm 1/2 watt resistor across the combination.

Same as above.

It may be necessary to increase the filament current by removing

the filament resistor or adding a turn to the filament loop.

No changes.

Rewire as follows:

Remove wires anchored on No. 5 and tape up.

Disconnect No. 2 if grounded.

® °00 No. 7 to No. 2
5 G 1 to 7

to 1

ORIG,

Same. as above. Parallel circuits only.

No changes.

6
Connect Nos. 5 and 6 to chassis.



6AH4-6AKS

TUBE

6AH4

6AH6

6AJ4
6AJ5
6AJ8

6AK5

SUB.

6BL7
6BX7

6F'6
6K6
6L6
6U6
6V6
6W6

6SN7

12AU7
12BH7

6CH6

6AM4
6CF6
12AHS8

6CF6

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

PERF. CIRCUIT CHANGES NECESSARY
E Parallel circuits only. Rewire as follows.
E No. 8 to No. 3
2 to 8
(0XS)
®® ® A A ®
@ ®
©gP©® (0XO)
ORIG. Sus.
Connect together Nos. 3& 6, 2&5, 1 & 4.
G Parallel circuits only. Rewire as follows:
G No. 5 to No. 3 &4
E 1 to 5 (0X6;
E 6220 Ok
E ® @® ® o"7
E ORIG. Sus.
E Parallel circuits only. Rewire as follows:
No. 8 fo No. 3
2 to 8
(X9
A ® Q
e
Connect together Nos. 3 & 6, 2 & 5, 1 & 4.
E Parallel circuits only. Change socket to noval and
rewire as follows:
No. 1 to No. 2
®© ®© 5 to 1 OO‘Q\
oo 8 to 3 g9
oD 2 to 9 O &/
ORIG. 7 to 4 sue.

Connect together Nos. 1 &6, 2& 7,3& 8,4 & 5.

G Parallel circuits only. Change socket to noval and
rewire as follows:
No. 1 to No. 2
2 to 9
69d 3 to 4
S & 4 to 5
ORIG. 5 to 7
6 to 8
7 to 3

Nos. 1 and 6 are internal connections in the 6CH6

tube. Do not use these for tie points.
G No changes.
P Parallel circuits only. No changes.

This will operate if pins 7 & 9 are connected together.
Rewire as follows:

Remove wires from No. 9 and put them on No. 7.
Remove wires from No. 4 (or 5) and put them on

No. 9. Connect No. 4 to No. 5.

ORIG,

sus.



TUBE
6AK6

6AKS8
6AM4

6AM5

6AN4

6AQ5
6AS5
6AV6
6BA6
6BC5
6BJ6

SUB.
6AMS

6T8
6AJ4
6AN4

6Q4

6AK6

6AF4
6T4
6AM4

6BM5
6BM5
6BT6
6CG6
6CF'6

6BA6
12BA6

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE
PERF, CIRCUIT CHANGES NECESSARY
G Parallel circuits only. Rewire as follows:
No. 7 to No. 2
6 to 7
©9d 093
@ @ ® @
® @ Q €
ORIG sus.
E No changes.
E No changes.
G Change socket to 7 pin and rewire as follows:
All connections to Nos. 1, 3, & 4 must go to
No. 2. All connections to Nos. 6 & 9 must go
to No. 6. Then as follows:
CON No. 2 to No. 5 PTOPS
%o ) 5 to lor/& 1T @\o 034
O &/ 7 to 3 S &
oRIG. 8 to 4 SUB.
G Parallel circuits only. Rewire as follows:
No. 3 to No. 1
(Let any other connections to No. 1 stay there).
2 to 3
4 to 2
% 7 to 4
® 9 to 7 VoS00
5 5 to 9 Q@ 9
© @ 8 to 5 O @&/
one 6 to 8 s
B Heater current different, make necessary changes in series circuit.
Rewire as follows:
Remove wires from No. 6 and tape up.
No. 6 to No. 7
690 Connect Nos. 7 and 2 together. 603
® @ ® @
O 9
ORIG. SUB.
G No changes.
G No changes.
G Change socket to noval and rewire as follows:
Connections to No. 2 may be distributed between
Nos. 1, 3, & 4.
Connections to No. 6 may be split up between
Nos. 6 and 9. Then as follows:
@0%3 No. 4 to No. 8 AN
S & 3 to 7 e &
Q_@/ 1&7 to 5 \o_&
ORIG. 5 to 2 sU8.
E No changes.
G Parallel circuits only. Same as 6AS5 to 6AQ5.
G No changes.
G
G
B Parallel circuits only. No changes.
E Series circuits only. No changes.

6AK6-6BJ6



6BK5-6BY5 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY

6BK5 6BW6 G Parallel circuits only. Rewire as follows:
Remove and tape up any wires connected
to No. 2 and No. 9.

5 O No. 1 to No. 7 @P‘Oc’é*
& & 3&"1 to 1&2 & O

ORIG. 6 to 9 sUB.
Connect Nos. 3 and 9 together.

5686 P Parallel circuits only. Rewire as follows:
Remove and tape up any wires on No. 2 and No. 9
. No.3 &7 to No. 2
OO\ 1 to 7 ©09)
@ 9 6 to 3 S 2
O @/ 8 to 6 \© @/
oRG. Do not use any other pins for tie points. =%
6BK7 6BQ7 G No changes.
6BZ17 G No changes.
5670 G Parallel circuits only. Rewire as follows:
Reverse 1 & 4
2&3
5&9 _
), AR
©® ®® ,éo‘)oa
& & o &
ORIG. sue.
6BL7 6BX7 E No changes.
6BM5 6AQ5 E No changes.
6BQ6 6CU6 E No changes.
6BQ7 6BK7 G No changes.
6BZ17 E No changes.
5670 G Same as 6BK7 to 5670
6BT6 6AV6 E No changes.
6BW6 6BK5 G Parallel circuits only. Rewire as follows:
Tape up any wires connected to No. 6.
No.1&2 to No. 3 or/& 7
‘& 1 to &%
@ ® @ ®
© @ 9 to 6 Q0 @
ORIG. sue.
6BX6 6BY7 E No changes.
6BX7 6BL7 E No changes.
6BY5 5V4 G This may be used if the two cathodes of the 6BY5 are
connected together, and are also connected to the heater.
Connect No. 1 and No. 2 together.
No. 8 foNo.1& 2
5 to 6
X6 (©X6)
® ® ®
10 cof
ORIG Sup
Connect a 10 watt 1/2 ohm resistor in series
with one side of heater.
6AX6 E Parallel circuits only. Rewire as follows:
No. 4 to No. 3
® 0 1 to 4
4
N O, Oo ® 0 00
ORIG, Sy,
6AX4 G In damper service where both sections are paralleled.



TUBE
6BY5

6BY7

6BZ7

6C4

6C5

6CB6
6CG6

SUB.

6U4
6W4

6BH5

6BX6

6BK7
6BQ7
5670

6AQ6

6AV6
6BF'6
6BK6
6BT6
6BU6

12AT7

12A07

12Av7
12AX7
12AZ7
12BH7

6CF6

6AGS
6AH6
6AJ5
6AKS

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

P
G

G

W QEL o

v RarhavRavhgs)

QEQAQ B QQTQ

CIRCUIT CHANGES NECESSARY
Rewire as follows:

No. i & 8 to No. 3
to 5
5220 2 to 8 AR
©) (&) 00
0]

ORIG. sus.

Rewire socket as follows:
Remove any wires from pin No. 6 and tape up.

In series circuit shunt 68 ohm 1 watt resistor across

5 4 & 5.
0N No. 1 to No. 3 AR
& & 7 to 6 9’94
ORIG. 8 to 1 SUB
9 to 3 :

Note — pins 7 and 8 are internal connections on the
6BH5 and must not be used for tie points. No. 9 may

be used for a tie point.
No changes.
No changes.
No changes.
Same as 6BK7 to 5670

Rewire as follows:
Remove and tape up wires connected to No. 2.

No. 7 to No. 2
093 1&5 to 7 693
O o 6 to 1 ® @
~ve Connect Nos. 5 and 6 to chassis. Q_G
- s

Same as above. Parallel circuits only.

Same as 6C5 to 12AU7. In addition, connect together
Nos. 1and 6, 2and 7, 3 and 8.

cXk9)

® @
0)0.
ORIG. sus.

Change socket to noval and rewire as follows:
Remove and tape up any wires connected to
Nos. 1, 4 and 6.

620  No. 2 toNo. 4 & 5 &5,
o( )z 3 to 1 >,’U

0@ 5 to 2 \O §/
ORIG, 7 to 9 Sue.
8 to 3

Same as 6C5 to 12AU7. Parallel circuits only.
Same as 6C5 to 12AU7.

Same as 6C5 to 12AU7. Parallel circuits only.
Same as 6C5 to 12AU%7. Parallel circuits only.

No changes.

Remove and tape up wires on No. 2.
Parallel circuits only. No changes.
Same as 6CG6 to 6AGS.
Same as 6CG6 to 6AGS5.

6BY5-6CG6



6CG6-6CL6 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6CG6 6AM6 G Rewire as follows:
Remove wires from No.2.
No. 7 to No. 2
603 6 to 7 £
® @ @
0 @ ® @
ORIG, SUB .

Wires removed from No. 2 connect to No. 6.

6AU6 G No changes.
6BAG6 G No changes.
6BC5 G Same as 6CG6 to 6AGS.
6BD6 E No changes.
6BH6 G Parallel circuits only. Reverse Nos. 2 and 7.
6BJ6 G Parallel circuits only. Reverse Nos. 2 and 7.
6CF6 G
6CF6 6AG5 G No changes.
6AJ5 P Parallel circuits only. No changes.
6AK5 G No changes.
6AK6 G Parallel circuits only. Change connections as follows:
Reverse connections between terminals 2 and 7.
6AU6 G Change connections as follows: _
. . Reverse connections between terminals 2 and 7.
6BA6 G Same as 6CF6 to 6AUS6.
6BC5 G No changes.
6BD6 G Same as 6CF6 to 6AUSG.
6CB6 E Direct substitute.
6CG6 G Same as 6CF'6 to 6 AUG.
5590 G No changes.
5591 G
5654 G
9001 P
9003 P
6CH6 6AH6 P Parallel circuits only. Change socket to 7 pin and rewire as follows:
No. 2 to No. 1
o) OFS 3 to 7 @ =
@ @ 4 to 3 ®
Q.9 5 to 4 Q®
ORIG. 7 to 5 SUB.
8 to 6
9 to 2
6CK6 6CL6 G Rewire as follows:
Reverse Nos. 1 and 3
50 Reverse Nos. 6 and 7 GO
® 9 Remove and tape up wires on Nos. 8 and 9. é )
@O @ O 09
ORIG. U9,
6CL6 6AQ5 G Change socket to 7 pin and rewire as follows:
No.2&9 toNo. 1&7
1&7 to 2 03
4 to 3 ® ®
5 to 4 ® @
ORIG. 6 to 5 P
3&8 to 6
In series circuits, shunt 20 ohm 2 watt resistor across
Nos. 3 and 4.
6BK5 G Parallel circuits only. Rewire as follows:

Reverse No. 1 and No. 6.

@%34 No. g to No. 6 @
S & to 8
om 4 9 to 7

3

2 tO sus.



SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 6CL6-6M5

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6CL6 6BVT G Parallel circuits only. Rewire as follows:
No. 8 to No. 3
2&9 to 8 AIRON
6 to 2 *«,.gg

ORiG. sUB.

If Nos. 1 and 7 are tied together, leave as is; if
No. 7 is grounded and No. 1 goes through a bias
network, remove the ground from No. 7 and move
leads from No. 1 fo No. 7.

6BW6 P Parallel circuits only. Rewire as follows:
< No. 9 to No. 2
& Q) 3 to 8
D & 1 to 3
ORIS. 7 to 9 T
6 to 7
6BY7 G Parallel circuits only. Rewire as follows:
No. 9 to No. 2
7 to 9
6 to 7
oRiG. 3 to 8 508,
Ground No. 6
6CK6 G Rewire as follows:
Reverse No. 1 and No. 3
Reverse No. 6 and No. 7
No. 8 to No. 1
Ground No. 8
ORIG. sve.
6M5 G Rewire as follows:
No. 9 to No. 2
Remove wires from No. 3.
No. 1 &7 to No. :i]
8 0
ome. 6 to T sus.
Connect wires removed from No. 3 to No. 1
6CS6 6BE6 G No changes.
6CU6 6BQ6GT E No changes.
6J5 12ATT7 G This substitution utilizes both halves of the dual triode in parallel

as the replacement tube. Same as 6J5 to 12AU7. In addition,
connect Nos. 1to 6, 2to 7, and 3 to 8.

@@ @
(e
oR.

12AU07 E This substitution utilizes one half of the dual triode as the replace-
ment tube. Change socket to noval and rewire as follows:
Remove and tape up any wires connected

©0 to Nos. 1, 4 and 6. )
©Q No. 2 toNo. 4 & 5 £
O3 3 to 1 & &

sus.

ORIG. 5 to 2 308
7 to 9
8 to 3
12AV7 G Same as 6J5 to 12AU7. Parallel circuits only.
12AX7 P Same as 6J5 to 12AT7.
12AZ7 G Same as 6J5 to 12AU7. Parallel circuits only.
12BH7 G Same as 6J5 to 12AU7. Parallel circuits only.
6M5 6CL6 G Reverse 6CL6 to 6M5 procedure.

7



6Q4-6U8

TUBE
6Q4

6R4

6S8GT

6SN7

6T4
6T8
603

6U8

SUPPLEMENT-—RECEIVING TUBE SUBSTITUTION GUIDE

SUB. PERF. CIRCUIT CHANGES NECESSARY
6AM4 G Parallel circuits only. Rewire as follows:
Remove and tape up any connections to No. 6.
No. 8 to No. 6
5 to 8
Pk
VOY 4 to 7
2 to 4 Sus.
3 to 2

Do not use No. 3 for tie point.

6R4 G Parallel circuits only. Rewire as follows:
All connections to Nos. 1, 2, 7 and 8 must be
moved to No. 1

No. 9 to No. 8
é()o"“)‘o‘%4
@ &
ORIG. $uB.
6Q4 G Parallel circuits only. Rewire as follows:
Remove and tape up any connections to
Nos. 2, Tand 9
o No. 8 to No. 9
PAGRLON
o % &
sus,
6R8 G Parallel circuits only. Change socket to noval and rewire as follows:
No. 1 on octal to No. 1 on noval
2 to 7
(cX9 3 to 2
(O] © 4 to 6 0
O AT 5 to 3 2 B
00, 6 tO 9 \O O(;
ORIG.
7 to 4 Sus.
8 to 5
top cap to 8
6V8 E Parallel circuits only. Change socket to noval and rewire as follows:
No. 1 on octal to No. 2 on noval
50 2 to 3
oz 4 to 9 8D
0XO ) to 8 90 0?
ORIG. 6 to 1 sus.
7 to 4
8 to 5
top cap to 6
6BLT E Parallel circuits only. No changes.
6BX7 E
6AN4 G No changes.
6AKS8 G No changes.
6V3 E Parallel circuits only. Rewire as follows:
No. 3 to top cap
6X8 G Rewire as follows ( only if Nos. 7 and 8 are tied together):
No. 1 to No. 3
2 to 7
3 to 8
6 to 9
oRiG. 7&8 to 6 .

9 2
Connect Nos. 1 and 6 together



SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 6v3-12S8

TUBE SUB. PERF, CIRCUIT CHANGES NECESSARY

6V3 6U3 G Parallel circuits only. Rewire as follows:
(Be careful not to exceed the tube rating)

/DO top cap to No. 3 <7

€ 3 Y
\O @/ 90 09
ORIG. SUB.

6VS5GT 6V6GT E Rewire as follows:
Remove and tape up any wires connected to No. 2.

Connec . .
@@ @ t Nos. 8 and 2 together 60
00 ©® ©
O® (2 ©

ORIG. 0RO
sue
6W6 6G6 P Parallel circuits only. No changes.
6L6
5881
6X8 6U8 G Rewire as follows:
Connect Nos. 7 and 8 together.
Nos.1&6 %o No. g
2 0
3 to 1 £
7 to 2 D &
onte. 8 to 3 Ue.
9 to 6
12A4 12AU7 G Rewire as follows:
Remove and tape up any wires connected to Nos.
- 6 and 8.
OO\ No. 1 toNo. 3& 8 50a
&d o9 £
@/ 9 to 1&6 b &
ome. Connect Nos. 2 and 7 together. 08,
12B4 G No changes.
12BH7 G Same as 12A4 to 12AU7.
12AHS8 6AJ8 G This will work if the 12AH8 was operating on 6 volts.
Rewire as follows:
Remove jumper between Nos. 4 and 5. No.
9 to Nos. 4 or 5 (whichever has no connection)
. Connect Nos. 7 and 9 together.
JAC O
\O®» @/
onte. SUB.
12AK"7 12AX7 E No changes.
12AT6 6AQ6 E Series circuits only. No changes.
12B4 12A4 G No changes. For other substitutes see 12A4.
12BY7 6BY7 E This can be used only where the 12BY7 is operating on 6.3 volts.
Parallel circuits only. Rewire as follows:
Remove wires from No. 4 to 5 then No. 6 to No. 4.
Ground No. 6 (internal shield)
If No. 3 is grounded, remove the connections from
this point. If No. 9 is free, ground it or connect
B to No. 1.
A pug O N
\O®» @/
ORIG. sus,
12BZ7 12AX7 E Parallel circuits only. No changes.
1258 19T8 E Same as 6S8 to 6T8.
19vs8 E Same as 688 to 6V8.



12SK7-19Y3 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY

12SK"7 12S8S7 BE No changes, but in series circuits shunt 150 ohm 1 watt resistor
across heater terminals, Nos. 2 and 7.

128Q7 26BK6 G Series circuits only. Same as 12SQ7 to 12BK6. Add 300 ohm 2 watt
resistor across Nos. 3 and 4.

128S7 128K7 E Make necessary circuit changes to provide additional heater current.
See page 12, Section 1.

12vée 12A5 G Change socket to small 7 pin and rewire as follows:

No. 2 on octal to No. 1 on 7 pin

0 -
e i o
o542 5 to 4 @ &
oG, 7 to 7 ey
8 to 5
12X4 6X4 E No changes, but add a 20 ohm 5 watt resistor in series with the heater.
6X5 E Same as 6X4 to 6X5, except to add a 20 ohm 5 watt resistor in series
with the heater.
14X7 19T8 G Series circuits only. Change socket to noval and rewire as follows:
No. 1 on loctal to No. 4 on noval
AR 2 to 9
@@@ 3 to 8
0® 4 to 7
ORIG. 5 to lor/& 6 3B,
6 to 2
7 to 3
8 to 5
19v8 E Series circuits only. Change socket to noval and rewire as follows:

No. 1 on loctal to No. 4 on noval

2 to 1
©® ©© 3 to 6
CATAL) 4 to 3
0® 5 to gor /& 2 -
omea. 6 to 7 :
7 to 8
8 to 5
19AQ5 16A5 G Change socket to noval and rewire as follows:
No.1& 17 to No. 2
2 to 3
3 to 4
4 to 5
5 to 7

Nos. 6 and 8 are internal connections
Do not use for tie points.

35B5 G Series circuits only. Some circuit changes may be necessary to
provide the extra 15 filament volts. No other changes.
19J6 6J6 E Rewire as follows:

Disconnect heater terminals, Nos. 3 and 4. Connect
these wires to a 125 ohm 3 watt resistor, which may
be mounted out of the way. Use a 6 volt filament
transformer to light the 6J6.

19X3 19Y3 E No changes.
19Y3 19X3 B No changes.

10



TUBE
25BK5

25L.6

26A6

26A7

26CG6

26D6

SUB,.
12BY7

19AQ5

25L.6GT

25BK5

12BA6

12L8GT

28D7

26A6
12BA6

12BE6

PERF.

P

G

QQ

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

CIRCUIT CHANGES NECESSARY

Rewire .as follows:

5 No. 1
gf% 3&1
Qo 0.9 6

ORIG.

to No. 7

to 2 AGEION

to 1&30r9 S 9
\O @/

suB.

No. 6 is heater tap. Do not use as tie point. Add 40
ohm 5 watt resistor in series with the filament.

Change socket to 7 pin and rewire as follows:

No. 1
3&17
4
5

ome. 6

8

to No. 5
to 1&7
to 3
to 4
to 6

Remove and tape up any wires connected to Nos. 2
and 9. In parallel circuits add a 40 ohm 2 watt re-
sistor in series with one of the filament leads. In
series circuits, shunt a 120 ohm 5 watt resistor
across the filament leads.

Change socket to octal and rewire as follows:

No. 1
3&7
4
5

ORIG. 6

8

to No. 3
to
to
to
to
to

LY -R B R4

Connections anchored to Nos. 2 and 9 may be placed
on the free terminals of the octal socket.

Change socket to noval and rewire as follows:

No. 2 on octal

® 0\ 3
HOX 5
00 00

ORIG.

[-- 2 K]

to No. 4 on noval

to 1

to 8

to dor7

to 5

t 0 6 sue.

No changes, except to add a 90 ohm 2 watt resistor in series with one

No changes, except to add a 90 ohm 2 watt resistor in series with

to No. 7 on loctal

to 6

to 2 ®

to 4 @%@@

to 3 OATAY)
(0)O)

to 1 S

to 8

to )

heater lead.
heater.
Change socket to loctal and rewire as follows:
No. 1 on octal
2
@' @ 3
4
90 5
o, 6
7
8
No changes.

Same as 26A6 to 12BAS6.

No changes, except to add 90 ohm 2 watt resistor in series
with heater. (Parallel circuits only)

"

25BK5-26D6



28D7-5670 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
28D7 26A7 G Change socket to octal and rewire as follows:
' No. 1 on loctal to No. 6 on octal
oYO) 2 to 3
® ® 3 to 5 (0X9)
c@)a 4 to 4 ©<>°
0® 5 to 8 N0
ORIG. 00,
6 to 2 SU8
7 to 1
8 to 7

28Z5 0Z4A/1003 G This will work if the requirements for proper operation of the
gas rectifier are met. Change socket to octal and rewire as follows:
Remove and tapeup any wires connected to Nos.

50 1, 4 and 8.
or o) No. 3 on loctal  to No. 3 on octal [0
@§%> 6 to 5 2O
. 7 to 8 0'®
sud.

50AX6G 6BY5 E Rewire as follows:

Remove wires from Nos. 2 and 7 and connect them
to a 330 ohm 10 watt resistor. Remove and tape up
any wires on No. 1.

(0Xo) No. 4 to No. 1 Y0

20 3 to 4 oya0
000 90 0
ORIG.

The 6BY5 must be lit from a 6.3 volt 2.0 ampere
filament transformer.

5590 6CF6 G Parallel circuits only. No changes.
5591 6CF6 G Parallel circuits only. No changes.
5670 6BK7 G Parallel circuits only. Rewire as follows:

Reverse No. 5 and No. 9

2
% 1 ;
& &

12



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 coating, 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 the
deflection yoke support bracket. Ordinarily a tube
that does not have an external coating has a 500-
wuf 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

i3

as 2,000 puf. 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,



SUPPLEMENT-—RECEIVING TUBE SUBSTITUTION GUIDE

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
it 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

14

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.



TUBE

THP4

NP4

QP4

TWP4

8AP4

8AP4A

10BP4

10BP4
10BP4A

10CP4

10EP4

10FP4

10FP4
10FP4A

10MP4

10MP4A

QP4

TWP4

THP4

TNP4
8AP4A
8AP4
10BP4A
10CP4
10EP4
10FP4A
10FP4
10BP4

10BP4A
10EP4

10FP4
10FP4A

10BP4
10BP4A
10CP4
10FP4
10FP4A
10FP4A
10BP4
10BP4A
10CP4
10EP4
10MP4A

10MP4

PICTURE TUBE SUBSTITUTIONS THP4 -10MP4A

CHANGES NECESSARY
Connect 500-uuf, 20-kv capacitor from anode to chassis. Change anode
connector to cavity type. Change ion trap to single.

Connect external conductive coating to chassis.

Change anode connector to ball type. Connect external conductive
coating to chassis. Change ion trap to double.

No changes.

No changes. Substitute has dark face.

No changes. Substitute has white face.

No changes. Substitute has dark face.

Change anode connector to cavity type. Remove ion trap.
Change anode connector to cavity type.

Remove ion trap.

Only where 1” greater length is available.

Change anode connector to ball type.

Only where 1” greater length is available.
Change anode connector from ball to cavity type.
Remove jon trap.

Change anode connector to cavity type.

Change anode connector from ball to cavity type.
Remove ion trap.

Change anode connector from ball to cavity type.
Remove ion trap.

No changes.

Install double ion trap.

Change anode connector to ball type.

Change anode connector from cavity to ball type.
Install double ion trap.

No changes.

No changes.

15



12JUP4-12QP4A SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. CHANGES NECESSARY
12JP4 12KP4 Connect external conductive coating to chassis.
12KP4A Change anode connector to cavity type.
12JP4 12LP4 Only where 1 1/8” greater length is available.
12LP4A Change anode connector to cavity type. Install double ion frap.
12QP4 Install double ion trap.
12QP4A
12RP4 Install single ion trap.
12TP4 Only where 1 1/2” greater length is available.

Change anode connector to cavity type. Install double ion trap.
12vP4 Change anode connector to cavity type. Install double ion trap.
12VP4A
12YP4 Only where 1” greater length is available. Change anode connector

to cavity. Install single ion trap. Substitute is electrostatic focus.
See No. 6 in picture tube article.

12KP4 12KP4A No changes. Substitute has dark face.
12KP4
12KP4A 12JP4 Change anode connector to cavity type.
12QP4 Connect 500-.u £, 20-kv capacitor from anode to chassis. Change
12QP4A anode connector to ball. Install single ion trap.
12RP4
12TP4 Only where 1 1/2" greater length is available. Connect 500-..f,
20-kv capacitor from anode to chassis. Install double ion trap.
12VP4 Install double ion trap.
12VP4A
12YP4 Only where 1 1/2" greater length is available. Install single ion
trap. Substitute is electrostatic focus. See No. 6 in picture tube article.
12L.P4 12LP4A No changes. Substitute has dark face.
12LP4 12JP4 Connect 500-.. £, 20-kv capacitor from anode to chassis. Change
12LP4A anode connector to ball type. Remove ion trap.
12KP4 Remove ion trap.
12KP4A
12QP4 Connect 500-uu £, 20-kv capacitor from anode to chassis. Change
12QP4A anode connector to ball type. Change ion trap to single.
12RP4
12VP4
12VP4A No changes.
12TP4
12YP4 Change ion trap to single. Substitute is electrostatic focus.

See No. 6 in picture tube article.

12QP4 12QP4A No changes. Substitute has dark face.

12QP4 12JP4 Remove ion trap.

12QP4A
12KP4 Connect external conductive coating to chassis. Change anode
12KP4A connector to cavity type. Remove ion trap.

16



TUBE

12QP4
12QP4A

12RP4

12TP4

12UP4

12UP4
12UP4A

12UP4B

12VP4

SUB.
12L.P4
12LP4A
12RP4
12TP4

12VP4
12VP4A

12YP4

12JP4

12KP4
12KP4A

12LP4
12LP4A
12QP4
12QP4A
12TP4

12VP4
12vP4A

12YP4

12JP4

12KP4
12KP4A

12QP4
12QP4A

12RP4

12vP4
12VP4A

12YP4

120P4A

12UP4B

12UP4
12UP4A

12VP4A

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 12QP4A-12VP4

CHANGES NECESSARY
Only where 1 1/2" greater length is available.
Connect external conductive coating to chassis. Change anode
connector to cavity type. Install ion trap.
No changes.
Only where 1 1/2® greater length is available.
Change anode connector to cavity type. Change ion trap
to double.

Connect external conductive tube coating to chassis. Only where 1”
greater length is available. Change anode connector to cavity type.
Change ion trap to double.

Only where 1 1/2” greater length is available. Connect external

tube coating to chassis. Change anode connector to cavity type.
Substitute is electrostatic focus. See No. 6 in picture tube article.

Remove ion trap.

Connect external conductive tube coating to chassis. Change
anode connector to cavity type. Remove ion trap.

Only where 1 1/2” greater length is available. Connect external
conductive tube coating to chassis. Change anode connector to
cavity type. Change ion trap to double.

No changes.

Only where 1 1/2” greater length is available. Change anode
connector to cavity type. Change ion trap to double.

Only where 1 1/2” greater length is available. Connect
external conductive coating to chassis. Change anode
connector to cavity type. Change ion trap to double.

Only where 1 1/2" greater length is available. Change anode
connector to cavity type. Substitute is electrostatic focus. See
No. 6 in picture tube article.

Change anode connector to ball type. Remove ion trap.

Connect external conductive tube coating to chassis.
Remove ion trap.

Change anode connectar to ball type. Change ion trap to single.

Connect external conductive tube coating to chassis.

Connect external conductive tube coating to chassis.
Change ion trap to single. Substitute is electrostatic
focus. See No. 6 in picture tube article.

No changes. Substitute has dark face.

Change to single ion trap.

Change to double ion trap.

No changes. Substitute has dark face.
17



14BP4-15CP4

TUBE
14BP4

14BP4
14BP4A

14CP4

14DP4

14EP4

14FP4

15AP4

15CP4

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

SUB. CHANGES NECESSARY

14BP4A No changes.

14EP4 No changes.

14CP4

14DP4 Connect 500-... f, 20-kv capacitor from anode to chassis.
Change ion trap to double.

14FP4 Connect 500~ £, 20-kv capacitor from anode to chassis.

14BP4 No changes.

14BP4A

14EP4

14DP4 Connect 500-uu f, 20-kv capacitor from anode to chassis.
Change ion trap to double.

14FP4 Connect 500-u... f, 20-kv capacitor from anode to chassis.

14BP4 Connect external conductive coating to chassis.

14BP4A Change ion trap to single.

14CP4

14EP4

14FP4 Change ion trap to single.

14BP4 No changes.

14BP4A

14CP4

14DP4 Connect 500-..f, 20-kv capacitor from anode to chassis.
Change ion trap to double.

14FP4 Connect 500-u...f, 20-kv capacitor from anode to chassis.

14BP4 Connect external conductive coating to chassis.

14BP4A

14CP4

14EP4

14DP4 Change ion trap to double.

15CP4 Only where 1” greater length is available. Change anode
connector to cavity type. Install double ion trap.

15DP4 Change ion trap to single.

16CP4 Only where 1" greater lengthis available. Change anode
connector to cavity type. Install double ion trap.

16L.P4 Only where 2” greater length is available. Connect external

16LP4A conductive coating to chassis. Install double ion trap.

16ZP4

15AP4 Change ion connector to ball type. Remove ion trap.

15DP4 Change ion connector to ball type. Change ion trap to single.

16CP4 No changes.

16L.P4 Only where 1" greater length is available. Connect external

16LP4A conductive tube coating to chassis.

16ZP4

18



SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 15DP4 -16JP4A

TUBE SUB. CHANGES NECESSARY
15DP4 15AP4 Install single ion trap.
15CP4 Only where 1” greater length is available. Change anode
16CP4 connector to cavity type. Change ion trap to double.
16LP4 Only where 2” greater length is available. Connect external
16LP4A conductive tube coating to chassis. Change anode connector
16ZP4 to cavity type. Change ion trap to double.
16AP4 16AP4A No changes.
16AP4A 16AP4 No changes.
16AP4 16AP4B No changes.
16AP4A
16CP4 15AP4 Change anode connector to ball type. Remove ion trap.
15CP4 No changes.
15DP4 Change anode connector to ball type. Change ion trap to single.
16LP4 Only where 1” greater length is available. Connect external conductive
16LP4A tube coating to chassis.
16ZP4
16DP4 16DP4A No changes.
16DP4 16FP4 Change anode connector to ball type. Change ion trap to single.
16DP4A
16HP4 Connect external conductive tube coating to chassis.
16HP4A
16JP4
16JP4A
16MP4 Connect external conductive tube coating to chassis.
16MP4A
16EP4 16EP4A No changes.
16EP4B
16EP4 16AP4 Only where 2-5/8" additional length is available. Change ion
16EP4A 16AP4A trap to double.
16EP4B 16AP4B
16FP4 16HP4 Only where 1” greater length is available. Connect external
16HP4A conductive tube coating to chassis. Change anode connector
16JP4 to cavity type. Change ion trap to double.
16JP4A
16MP4 Only where 2" greater length is available. Connect external
16MP4A conductive tube coating to chassis. Change anode connector

to cavity type. Change ion trap to double.

16GP4 16GP4A No changes.
16GP4B
16HP4 16HP4A No changes.
16HP4 16JP4 No changes.
16HP4A 16JP4A
16MP4 Only where 1” greater length is available. No changes.
16MP4A
16JP4 16JP4A No changes.
16JP4 16DP4 Connect 500-u..f, 20 kv capacitor from anode to chassis.
16JP4A 16DP4A
16FP4 Change anode connector to ball type. Change ion trap to single.
16FP4A

19



16JP4-I6RP4

TUBE

16JP4
16JP4A

16KP4

16KP4
16KP4A

16LP4

16LP4
16LP4A

16MP4

16MP4
16MP4A

16QP4

16RP4

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

SUB.

16HP4
16HP4A

16MP4
16MP4A
16KP4A

16QP4

16RP4¢
16TP4
16UP4
16XP4

16LP4A

15AP4

15CP4
15DP4

16CP4
16Z2P4

16MP4A

16KP4
16KP4A

16RP4

16TP4

16UP4
16XP4
16KP4
16KP4A
16QP4
16TP4
16UP4
16XP4

CHANGES NECESSARY
No changes.

Only where 1* greater length is available.
No changes.

No changes.

Install 500~ £, 20-kv capacitor from anode to chassis.
Change ion trap to double.

No changes.

No changes.

Install 500-uu £, 20-kv capacitor from anode to chassis.
Install 500-.Lf, 20-kv capacitor from anode to chassis.
Change jon trap to double.

No changes. Substitute has dark face.

Connect 500-..4 f, 20-kv capacitor from anode to chassis.
Change anode connector to ball type. Remove ion trap.
Connect 500-....f, 20-kv capacitor from anode to chassis.

Connect 50014 f, 20-kv capacitor from anode to chassis.
Change anode connector to ball type. Change ion trap to single.

Connect 500~ f, 20-kv capacitor from anode to chassis.

No changes.
No changes.

Same as 16JP4 substitutes.

Connect external conductive tube coating to chassis.
Change ion trap to single.

Connect external conductive tube coating to chassis.
Change ion trap to single.

Connect external conductive tube coating to chassis.
Change ion trap to single.

Change ion trap to single.
No changes.

No changes.

Change ion trap to double.
No changes.
Install 500-uu f, 20-kv capacitor from anode to chassis.

Install 500-...L f, 20-kv capacitor from anode to chassis.
Change ion trap to double.
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TUBE
16SP4

165P4A

16SP4
16SP4A

16TP4

16UP4

16VP4

16WP4

16WP4A

SUB.
165P4A

165P4

16VP4

16WP4
16YP4
16WP4A
16KP4
16KP4A
16QP4¢

16RP4
16UP4
16XP4

16KP4
16KP4A

16QP4
16RP4
16TP4
16XP4
16SP4
16SP4A
16WP4
16WP4A

16YP4
16SP4
16SP4A
16VP4

16WP4A
16YP4

165P4
16SP4A
16VP4
16WP4

16YP4

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

CHANGES NECESSARY
No changes.

No changes.

Install 500-u . f, 20-kv capacitor from anode to ground.
Change ion trap to single.

Install 500-u...f, 20~kv capacitor from anode to chassis.
Change ion trap to single.

No changes.

Only where 1” greater length is available. No changes.

Install 5001 £, 20-kv capacitor from anode to chassis.

Change ion trap to double.

Only where 1* greater length is available. No changes.
Install 500~ f, 20-kv capacitor from anode to chassis.

Install 500~ £, 20-kv capacitor from anode to chassis.
Change ion trap to double.

Connect external conductive tube coating to chassis.

Change ion trap to double.
Connect external conductive tube coating to chassis.
Connect external conductive tube coating to chassis.
Change ion trap to double.
Connect external conductive tube coating to chassis.
Change ion trap to double.
Change ion trap to double.

Connect external conductive tube coating to chassis.
Change ion trap to double.

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

Change ion trap to single.

Connect external conductive tube coating to chassis.
Connect external conductive tube coating to chassis.
Change ion trap to single.

No changes.

Install 500-... £, 20-kv capacitor from anode to chassis.
Change ion trap to single.

Install 500-...f, 20-kv capacitor from anode to chassis.
Change ion trap to single.
21
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I6XP4-17CP4A SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. CHANGES NECESSARY
16XP4 16KP4 Connect external conductive tube coating to chassis.
16KP4A Change ion trap to double.
16QP4 No changes.
16RP4 Connect external conductive tube coating to chassis.
Change ion trap to single.
16TP4 Connect external conductive tube coating to chassis.
Change ion trap to single.
16UP4 Change ion trap to single.
16WP4A Change ion trap to double.
16YP4 165P4 Change ion trap to double.
16SP4A
16VP4 Install 500-u..f, 20-kv capacitor from anode to chassis.
16WP4 Install 500-uuf, 20-kv capacitor from anode to chassis.

Change ion trap to double.

16ZP4 Same as 16L.P4 substitutes.
17AP4 17BP4 Install 500-u..f, 20-kv capacitor from anode to chassis.
17BP4A No changes.
17TBP4B
17BP4C
17JP4 No changes.
17KP4 Substitute type is self-focus electrostatic.

See No. 6 in picture tube article.

17TBP4 17AP4 Connect external conductive tube coating to chassis.
17TBP4A Connect external conductive tube coating to chassis.
17BP4B
17BP4C
17JP4 Connect external conductive tube coating to chassis.
17KP4 Substitute type is self-focus electrostatic.

See No. 6 in picture tube article.

17TBP4A 17BP4B No changes.
1TBP4C
1TBP4A 17AP4 No changes.
17TBP4B
17TBP4C
17BP4 Install 500-uuf, 20-kv capacitor from anode to chassis.
17JP4 No changes.
17KP4 Substitute type is self-focus electrostatic.

See No. 6 in picture tube article.

17CP4 17CP4A No changes.

17TCP4A 17CP4 No changes.
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE ITFP4-17VP4

TUBE SUB. CHANGES NECESSARY
17FP4 1TFP4A No changes.
1TFP4A 17FP4 No changes.
17FP4 17KP4 No changes. Focus voltage rectifier may be removed
1TFP4A as a safety measure.
17THP4 1THP4A No changes.
1THP4A 17HP4 No changes.
17THP4 17KP4 No changes.
17THP4A
1TRP4 No changes.
17JP4 17AP4 No changes.
178P4 Install 500-..u0f, 20-kv capacitor from anode to chassis.
17TBP4A No changes.
17BP4B
17TBP4C
17KP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article.
17KP4 17THP4 Original type is self-focus. Substitute is external control
1THP4A electrostatic focus. See No. 6 in picture tube article.
17BP4 Original type is self-focus. Substitute is magnetic focus.
1TBP4A See No. 7 in picture tube article.
17LP4 17LP4A No changes.
17LP4 17SP4 No changes.
17TLP4A
1TVP4 No changes.
17QP4 17SP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article.
17UP4 No changes.
17TRP4 17THP4 No changes.
1THP4A
17KP4 No changes.
17SP4 1TLP4 Substitute is external control electrostatic. See No. 6 in picture tube article.
17TLP4A
170P4 17QP4 No changes.
170P4 17sP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article.
17TVP4 17LP4 No changes.
1TLP4A
17s8P4 No changes.
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I9AP4-20CP4C SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. CHANGES NECESSARY
19AP4 19AP4A No changes. Substitute has gray face.
19AP4B No changes. Substitute has gray frosted face.
19AP4C No changes. Substitute has gray aluminum face.
19AP4D No changes. Substitute has clear frosted face.
19AP4A Refer to above.
19AP4B
19AP4C
19AP4D
19DP4 19DP4A No changes. Substitute has gray face.
19DP4A 19DP4 No changes. Substitute has clear face.
19DP4 19FP4 Install 500-uuf, 25-kv capacitor from anode to chassis.
19DP4A
19GP4 Install 500-.0f, 25-kv capacitor from anode to chassis.

Change ion trap to single.

19EP4 19JP4 No changes.
19FP4 19DP4 Connect external conductive tube coating to chassis.
19DP4A
19GP4 Change ion trap to single.
19GP4 19DP4 Connect external conductive tube coating to chassis. Change
19DP4A ion trap to double.
19FP4 Change ion trap to double.
19JP4 19EP4 No changes.
20CP4 20CP4A No changes.
20Cp4C No changes. Substitute has treated face.
20DP4 No changes.
20DP4A Connect external conductive tube coating to chassis.
20JP4 Connect external conductive tube coating to chassis. Substitute is

self-focus electrostatic. See No. 6 in picture tube article.

20CP4A 20CP4 Connect external conductive tube coating to chassis.

20CP4C Install 500-u.Lf, 25-kv capacitor from anode to chassis.

20DP4 Install 500-...f, 25-kv capacitor from anode to chassis.

20DP4A No changes.

20JP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article.
20CP4C 20CP4 No changes. Substitute has treated face.

20CP4A Connect external conductive tube coating to chassis

20DP4 No changes.
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 20CP4C-2IFP4

TUBE SUB. CHANGES NECESSARY
20CP4C 20DP4A Connect external conductive tube coating to chassis.

20JP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article.
20DP4 20CP4 No changes.

20CP4C

20DP4A Connect external conductive tube coating to chassis.

20CP4A Connect external conductive tube coating to chassis.

20JP4 Install 500-uuf, 25-kv capacitor from anode to chassis.
20DP4A 20CP4 Install 500-u.Lf, 25-kv capacitor from anode to chassis.

20CP4C

20DP4 Install 500-..f, 25-kv capacitor from anode to chassis.

20JP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article.
20FP4 20GP4 Connect external conductive tube coating to chassis.

20JP4 No changes. Focus voltage rectifier may be removed as a safety measure.
20GP4 20FP4 Install 500-uuf, 25-kv capacitor from anode to chassis.

20JP4 No changes. Focus voltage rectifier may be removed as a safety measure.
20HP4 20HP4B No changes. Substitute has treated face.
20HP4 20HP4A Connect external conductive tube coating to chassis.
20HP4B

20JP4 Connect external conductive tube coating to chassis.

20LP4 Connect external conductive tube coating to chassis.
21EP4 21EP4A Connect external conductive tube coating to chassis.

21EP4B

21KP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article.

21KP4A Connect external conductive tube coating to chassis. Substitute

is self-focus electrostatic. See No. 6 in picture tube article.

21EP4A 21EP4B No changes. Substitute is aluminized.
21EP4A 21KP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article.
21EP4B

21EP4 Install 500-.. £, 25-kv capacitor from anode to chassis.

21KP4A Substitute is self-focus electrostatic. See No. 6 in picture tube article.
21FP4 21FP4A Connect external conductive tube coating to chassis.

21KP4 No changes.

21KP4A Connect external conductive tube coating to chassis.
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2IFP4A-27RP4

TUBE
21FP4A

21KP4

21KP4A

21WP4

21Zpr4

21ZP4A

22AP4

22AP4A

24AP4

24AP4B

27TEP4

27GP4

2TNP4

27RP4

SUB.
21FP4
21KP4
21KP4A

21KP4A
21KP4
20CP4
20CP4C
20CP4A
20DP4

20DP4A
20JP4

21ZP4A

21ZP4

22AP4A

22AP4

24AP4A
24AP4B

24AP4
24AP4A
27GP4
27TNP4
27TRP4

2TEP4
2TNP4
2TRP4

2TEP4
2TGP4
2TRP4

27TEP4
27TGP4
2TNP4

SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

CHANGES NECESSARY
Install 500-u.f, 25-kv capacitor from anode to chassis.
Install 500~ f, 25-kv capacitor from anode to chassis.

No changes.

Connect external conductive tube coating to chassis.
Install 500-..u.f, 25-kv capacitor from anode to chassis.
Install 500-puf, 25-kv capacitor from anode to chassis.

No changes.
Install 500-...f, 25-kv capacitor from anode to chassis.
No changes.

Substitute is self-focus electrostatic. See No. 6 in picture tube article.
Connect external conductive tube coating to chassis.

Install 500-...f, 25-kv capacitor from anode to chassis.

No changes.

No changes.

No changes.

No changes.

No changes.
No changes.

No changes.

No changes.
Connect external conductive tube coating to chassis.

Connect external conductive tube coating to chassis.

No changes.
No changes.

No changes.

No changes.
No changes.

No changes.



CUMULATIVE INDEX

The following index contains all the tubes listed in the RECEIVING TUBE SUBSTITUTION GUIDE-
BOOK, including those given in the First and Second 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 in-
formation is given on the page referred to in the First Supplement; and where (2) precedes the page number,
the substitution information is given on the page referred to in the Second Supplement.

RECEIVING TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
00A (0)33 1A7 (0)34 1C7 0)37
14
01A (0)33 1C8 (0)37
1A7 0)35
0A2 (0)33 1c21 0)37
1AB5 0)35
0A3 (0)33 1D5 (0)38
(113 1AC5 (0)35
1D5GT ) 1
0A4 (0)33 1AD4 035
1D7 (0)38
0B2 (0)33 1AD5 (0) 35, 36
1D8 (0)38
OB3 0)33 1AE4 )36
(H14 1E4 (0)38
0cs 33
1AF4 (0)36 1E5 (0)38
oD3 (0)33
1AF5 (0)36 1E7 (0)38
0Y4 (0)33 (H14
1E8 (0)38
0Y4G (0)33 1B3 (0)36
(1)14, 15 1F4 (0)38
0Z4 (0)33 )1 (1)15
(113, 14
1B4 (0)36 1F5 (0)38
0Z4A (0)33 15
1B5 (0)36
1A3 (0)33 1F6 (0)38
1B7 (0)36, 37
1A4 (0)33 1F7 (0)39
14 1B8 (0)37
1G4 0)39
1A4 (0)34 1Cc3 0)37
1G5 (0)39
1A5 (0)34 1C5 0)37 (115
(114 (115
1G6 (0)39
1A6 (0)34 1C6 (0)37 (115
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
1H4 (0)39 IN6 (0)44, 45 1W5 (0)48
(1)15
1P5 (0)45 1X2 (048
1H5 (0)39 (118 (1)19, 20
(115 )1
1Q5 (0)45
1H6 (0)39 (1)18 1X2A (1)20
) 1
1J5 (0)39 1Q6 (0)45
(1)16 1Y2 (1)20
1R4/1294 (0)45
1J6 (0)39 122 (048
(1)16 1R5 (0)45 (1)20
1L4 (0)39 154 (0)46 2A3 (0)48
(1)16 (1)18, 19 (1)20
1L6 (0)40 185 (0)46 2A4G (0)48
(116 (1)19
245 (0)48
1LA4 (0) 40 156 (0)46
(1)16 2A6 (0)48
1SA6 (0)46
1LA6 (0)40, 41 (1)19 2A7 (0)48
1LB4 (0)41 1SB6 (0)46 2B7S (0)49
(1)16
1T4 (0)46, 47 2B25 (0)49
1LB6 (0)41 (1)19
24 (0)49
1LC5 (0)41, 42 1T5 (047
(1)19 2c21 (0)49
1LCS (0)42
1T6 (0)47 2022 (0)49
1LD5 (0)42, 43
1U4 (0)47 2051 (0)49
1LE3 (0)43 (1)19
(1186, 17 2052 (0)49
1U5 (0)47
1LG5 (0)43 2D21 (0)49
(H17 1U6 (0)47
2E5 (049
1LH4 (0)43 v (0)47
(117, 18 (1)19 2E26 (0)49
1LN5 (0)43, 44 1v2 (0)47 2E30 (0)49
(1)18
1V5 (0)a7 2E31 (0)49
IN5 (0)44
(1)18 1W4 (0)48 2E32 (0)49
(1)19

28




SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
2E35 (0)49 3LE4 (0)52 5Y3 (0)55
(121 1
2E36 (0)49
3LF4 (0)52 5Y4 (0)55
2E41 (0)49 (1H21 (2) 1
2E42 (0)49 3Q4 (0)52 5Z3 (0)55
)1
2G5 (0)49 3Q5 (0)52
524 (0)56
2G21 (0)50 3Q5 (0)53 21
2G22 (0)50 354 (0)53 6A3 (0)56
25/48 (0)50 3v4 (0)53 6A4 (0)56
2v3 (0)50 4A6 (0)53 6A4/LA (0)56
2W3 (0)50 5A6 (0)53 6A5 (0)56
2X2/879 (0)50 5AW4 2) 1 6A6 (0)56
a1
2Y2 (0)50 5AX4 (0)53
6AT (0)56, 57
272/G84 (0)50 5AZ4 (0)53 (n21
)1
3A4 (0)50 6A8 (0)57
5R4GY (0)53 (121, 22
3A5 (0)50 21
6AB4 (0)57, 58
3A8GT (0)50 5T4 (0)53 2 1
(2) 1
3B4 (0)50 6AB5/6N5 (0)58
5T4 (0)54
3B5 (0)50, 51 2) 1 6AB6 (0)58
(1)20
5U4 (0)54 6AB7/1853 (0)58
3B7 (0)51 1
6AC5G (0)58
3B7/1291 (0)51 5v4 (0)54
) 1 6AC5GT (0)59
3C5 (0)51
5W4 (0)54 6AC6 (0)59
3Cé6 (0)51 ) 1
6ACT (0)59
3D6/1299 (0)51 5X3 (0)54
6AC7/1852 (0)59
3E5 (0)51 5X4 (0)54
@1 6AD4 (0)59
3E6 (0)51
6AD5 (0)59
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
6AD6 (0)59 6AK7 (0)62 6AT6 (0)64, 65
6AD7 (0)60 6AKS8 2 3 6AUS5 (0)65

(122 (1)23
6AL5 (0)62
6AES5 (0)60 (123 6AU6 (0)65, 143
(122 (1)24
6AL6 (0)62
6AE6 (0)60 (1)23 6AV5 (0)65
6AF4 2) 1 6ALT (0)62 6AV6 (0)65
(2) 3
6AF'5 (0)60 6AM4 (2) 3
(1)22 6AWT (0) 85
6AMS5 (0)62
6AF6 (0)60 ) 3 6AX4 (124
6AFT (0)60 6AM6 (0)62, 63 6AX5 (0)65
6AG5 (0)60 6AN4 ) 3 6AX6 (0)65, 66
(122
2) 1 6ANS5 (0)63 6B4 (0)66
6AG6G (0)60 6AN6 (0)63 6B5 (0)66
6AG7 (0)60 6ANT (0)63 6B6 (0)66
6AH4 2) 2 6AQ5 (0)63 6B7 (0)67
(1)23
6AHS (0)61 ) 3 6B8 (0)67
6AH6 (0)61, 143 6AQ6 (0)63 6BA5 (0)87
(2) 2 (123
6BA6 0)67
6AHT 0)61 6AQT (0)63 (1)24
(2) 3
6AJ4 (2) 2 6AR5 0)64
6BA7 061
6AJ5 (0)61 6AR6 (0)64
2) 2 (123 6BC5 (0)67
(1)24
6AJT (0)62 6ART (0)64 2 3
6AJ8 (2) 2 6AS5 (0)64 6BC17 (0)68
(2) 3
6AK5 (0)62 6BD5 (0)68
122 6AS6 (0)64
2) 2 6BD6 (0)68
6ASTG (0)64
6AK6 (0)82 6BD7 (0)68
(2) 3

30
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TUBE PAGE TUBE PAGE TUBE PAGE
6BE6 (0)68 6BY5 (0)69 6E5 (0)73
(2) 4
6BF5 (0)68 6E6 (0)73
6BY7 ) 5 (1)25
6BF6 (0)68
6BZ7 () 5
6BF'7 (0)68 6E7 (073
6C4 (0)69, 70
6BG6 (0)68 @) 5 6ES (0)73
(1)24
6C5 (0)70 6F4 0)73
6BGT (0)68 (1)24
) 5
6BHS6 (0)68 6F5 (0)73, T4
(1)24 6C6 (070, 71, 143
6F6 (0)74, 143
6BJ6 (0)68, 69 6C7 071 (1)25
2 3
6C8 (0y71, 72 6F1T ©)74
6BK5 @) 4 1)25
6CB6 0)72
6BK6 (0)69 (1)25
@ 5 6F8 (074
6BK7 ) 4 (125
6CD6 0)72
6BL7 (1)24 (1)25 6G5 (0)75
(2) 4
6CF6 2 6 6G6 (0)75
6BM5 2 4
6CG6 (1)25 6H4 (0)75
6BN6 (0)69 2) 5,6
6H5 (0)75
6BN7 (1)24 6CH6 ) 6
6H6 (0)75
6BQ6 (0)69 6CK6 2) 6
2) 4
6CL6 2) 6,17 6H3 ®75
6BQ7 (1)24
(2) 4 6CS6 @) 17 6J4 (0)75, 76
6BTS6 (0)69 6CU6 @) 1 6J5 (0)76
2 4 (1)25
6D4 0)72 2) 17
6BU6 (0)69
6D6 (072 636 (0)76
6BW6 @) 4 (1)26
6D7 (0y72
6BX6 2) 4 637 (0)76, 77, 143
6D8 (0y72
6BX7 2 4 6J8 (077, 8
(1)26
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TUBE PAGE TUBE PAGE TUBE PAGE
6K4 (0)78 6Q6 (0)82 6SKT (0)817, 88
(1)29
6K5 (0)78 6Q7 2(1); gi, 83 6SLT (088
6K6 (0)178, 79 (1H29
(126 6R4 (0)83 6SN7 (0)88, 89
(2) 8 (1)29
6K7 0)79, 80 2) 8
6R6 (0)83
6K8 (0)80 65Q7 (0)89, 90
(1)26 6RT (0)83 (129
(127
6L4 (0)80 6SR7 (0)90
6R8 (0)83 (1)30
6L5 (0)80 (127
(1)26 6SS7 (0)90
654 (a7
6L6 (0) 80, 81 6ST7 (0)91
(1)26, 27 656 (0)84
6SU7 (0)91
6LT (0)81 6SAT (0)84
(1)28 6SVT 091
6M5 (0)81
2) 7 6s7 (0)84 6527 (0)91
6M6G (0)81 6S8 nmar 6T4 (2 8
6M7G (0)81 6S8GT (2) 8 6TS (0)91
6M8GT 0)81 6SBTY (0)84 6T6 0)91
(1)28
6N4 0)81 6T7 (0)91
6SCT (0)84, 85
6N5 (0)81 (1)28 6T8 (0)91, 143
(1)30
6N6 (0)81 6SD7 (0)85 (2) 8
6N17 (0)81, 82 6SET (0)85 6U3 (2) 8
6N8 (0)82 6SF'S (0)85, 86 6U4 (0)91
(1)30
6P5 (0) 82 6SF7 (0)86
a7 6U5/6G5 0)91
65GT (0)86 (1)30
6P7 (0)82 (1)28
n21 6U6 (0)91, 92
6SHT (0)86 (1)30
6P8G (0)82 (129
6U7 (0)92
6Q4 (2) 8 68J7 (0) 86, 87
(1)29 6U8 (1)30
6Q5G (0)82 (2) 8
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TUBE PAGE TUBE PAGE TUBE PAGE
6V3 2 9 7A4 (0y97 e (0102, 103
(1)31 (1)33
6v4 (0)92
7A5 (0)97 D7 (0103
6V5GT 2 9
7A6 (0)97 TES (0)103
6V6 (0)92, 93
(1)30 7A7 (097, 98 TE6 (0103
(1)31, 32 (1)33
6V17 (0)93
7A8 (098 TET (0)103
6ve (0y30, 31 (1)32
TF7 (0)103
6W4 (0)93 7ABT (0)98, 99
(1)31 7F8 (0)104
7TAD7 (0)99 (1)33
6W5 (0)93
TAFT (0)99 7G7 (0)104
6W6 (0)93 (1)32
(1)31 7G7/1232 (0)104
(2 9 TAGT (0)99
7G8 (1)33
6WT (0y93, 94 7AHT (0)99
THT (0104
6X4 (0)94 TAJ7 (0)99
737 (0)104
6X5 (094, 95 TAK7 (0)99 (1)33
6X6G (0)95 TB4 (0100 K7 (0)105
(1)32
6X8 (1)31 LT (0)105
2 9 7B5 (0)100
(1)32 TNT (0)105
6Y3G (0)95 (1)33, 34
7B6 (0)100
6Y5 (0)95 (1)32 Q7 (0) 105
(1) 34
6Y6 (0)95 TB7 (0)100, 101
(1)32 TRT (0) 105
6YT (0)96 (1)34
7B8 (0)101
6Y1G (0144 (1)32 787 (0)105
(1)34
6Z3 (0)96 7C4 (0y101
TT7 (0)105, 106
6Z4 (0)96 7CS5 (0102
(1)32 VT (0)106
625 (0)96
7C6 (0)102 w7 (0) 106
627 (0)96 (1)33
7X6 (0)106
6ZY5 (0)96
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TUBE PAGE TUBE PAGE TUBE PAGE
X7 (0)106 12AX4 (1)36 12H6 (0)110
Y4 (0)106 12AX7 (0) 108 12J5 (0)110
(1)34 (1)36
1237 (0)110
Z4 (0)106 12AY7 (0) 108, 109
(1)34 (1)36 12K7 (0)110, 111
(1)36
10 (0) 106 12AZ7 (1)36
12K8 (0)111
10Y (0) 106 12B4 (2) 9 (1)36
12A (0)106 12B6M (0) 109 12L8 (0)111
12A4 2) 9 12B7 (0)109 12Q7 (0)111
(1)36
12A5 (0)107 12B8GT (0)109
1288 (2) 9
12A6 (0)107 12BA6 (0) 109
(1)34 (1)36 12SA7 (0)111, 112
(1)36
12A8 (0) 107 12BA7 (0) 109
(1)35 12SC7 (0)112
12BD6 (0) 109 (1)36
12AH7 (0)107
(1)35 12BE6 (0) 109 12SF5 (0)113
(1)36
12AHS (2) 9 12BF6 (0) 109
12SF7 (0)113
12AK7 2 9 12BH7 (0)109
(1)36 128G (0)113
12AL5 (0)107 (1)37
12BK6 (0) 109
12AT6 (0)108 12SH7 (0)113
(1)35 12BN6 (1)36 (1)37
2) 9
12BT6 (0)109 12837 (0)113
12AT7 (0)108, 143 (1)37
(1)35 12BU6 (0)110
12SK7 (0)113, 114
12AU6 (0)108 12BY7 2) 9 (1)317
(2)10
12AU7 (0)108 12BZ7 (2) 9
(1)35 12SL7 (0)114
12C8 (0)110 (1)37
12AV6 (0108
12E5 (0110 12SN7 (0)114
12AV7 (0)108 (1)317
135 12F5 (0)110
125Q7 (0)114, 115
12AW6 (0) 108 12G7G (0)110 (1)37
(1)35 (2)10
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TUBE PAGE TUBE PAGE TUBE PAGE
12SR7 (0)115 14F7 (0y117 19X3 (2)10
(1)38 (1)39
19Y3 (2)10
19857 210 14F8 (0)117
(1)39 20 (0)118
125W17 (0115 14H7 (0117 20J8 (0118
(1)38
1437 (0)117 21A7 (0118
125X7 (0y115 (1)39
22 (0)118
(1)38 (1)39, 40 24A (0)118
14Q7 (0117 25A6 (0)118, 119
12V6 (2)10 (1)40
25A7 (0)119
12X4 (2)10 14R7 (0117
25AC5 (0119
1273 (0)115 1487 (0117
(1)38 25AV5 (0)119
14V7 (0)117
1275 (0)115 25B5 (0)119
14W7 (0)117
14A4 (0)115 2586 (0119
14X7 (2)10
14A5 (0116 25B8GT  (0)119
14Y4 (0)117
14A7 (1)38 25BK5 (2)11
15 (0y117, 118
14A7/12B7 (0)116 25BQ6 (0)119
17 (0)118
14AF7 (1)38 25C6 (0)119
18 (0)118
14AF7/XXD (0) 116 25DSGT  (0)120
19 (0118
14B6 (0)116 25L.6 (0120
(1)38 19AQ5 (2)10 @11
14B8 (0)116 19BG6 (0118 25N6 (0120
(1)40
14C5 (0)116 19C8 (0)118
(1)40 258 (0)120
14C7 (0)116
(1)39 1936 (2)10 25W4 (0120
14E6 (0116 19T8 (0118 25X6 (0)120
(1)39 (1)40
25Y4 (0)120
14E7 (0)116, 117 19v8 (1)40
25Y5 (0120
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TUBE PAGE TUBE PAGE TUBE PAGE
2573 (0)120 35A5 (0)122, 123 4575 (0)128
(1)42
25Z4 (0)120 35B5 (0)123
46 (0)128
2575 (0120, 121 35C5 (0)123
47 (0)128
2576 (0)121 35L6 (0)124
(1)41 48 (0)129
26 (0)121
35W4 (0)124 49 (0)129
26A6 (0)121
@11 35Y4 (0)124, 125 50 (0129
(1)41
26A7 (0)121 50A5 (0)129
(2)11 3523 (0)125 (1)42
(1)41
26BK6 (121 50AX6  (0)129
3524 (0)125
26C6 (0)121 (1)41 50AX6G  (2)12
26CG6 11 35Z5 (0)125, 126 50B5 (0)129
(1)41, 42 (1)42
26D6 (0121
11 35Z6 (0)126 50C5 (0)129
. (1)42
26Z5W (1)40 35/51 (0)126
(141 50C6 (0)129
27 (0)121 (1)42, 43
36 (0)126
28D7 (0)122 50L6 (0)129
(2)12 37 (0)126 (1)43
28DTW (0)122 38 (0)126 50X6 (0)130
2825 (0)122 39/44 (0)126 50Y6 (0)130
40 (0)126
30 (0)122 50Y7 (0)130
4025 (1)42
31 (0)122 50Z6 (0)130
41 (0)127
32 (0)122 5027 (0)130
42 (0)127, 128
32L7 (0)122 EF50 (0)130
43 (0)128
(1)40 45 (0128
(1)42 VT52 (0130
34 (0)122
(1)41 4523 (0)128 53 (0130
55 (0)130
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TUBE PAGE TUBE PAGE TUBE PAGE
558 (0)130 84/6Z4 (0)135 958A (0)138
(1)43
56 (0)131 959 (0)138
85 (0)135, 136
56AS (0)131 FM1000 (0)138
85AS (0)136
568 0131 1005/CK1005 (0)138
89 (0)136
57 (0)131 (1)43 CK1013 (0)138
(1)43
99V (0)136 1201 (0)138
57AS (0131
X99 (0)136 1203 (0)138
57S (0)131
117L7 (0)136 1204 (0)138
58 (0)131
(1)43 117L7/M17 (0)136 1206 (0)138
58AS (0)131 117TM7 (0)136 1221 (0)138
588 (0)131 117N7 (0)136, 137 1223 (0)138
(1)43
59 (0)131 1229 0)138
117P7 (0)137
T0AT7 (0131 1230 (0)138
11723 (0)137
TOL7 (0)131, 132 1231 (0)138
11724 (0)137
T1A (0)132 1232 (0)138
(1)43 117Z6 (0)137
1247 (0)138
75 (0)132 182B/482B (0)137
1265 (0)138
76 (0)132, 133 183/483 (0)137
1266 (0)138
il (0)133 210T 0)137
1267 (0)138
78 (0)133, 134 485 0)137
1273 (0)138
79 (0)134, 144 807 (1)43, 44
1274 (0)138, 139
80 (0)134 864 (0)137
1275 (0)139
81 (0)134 950 (0)137
1276 (0)139
82 (0)134 954 (0)137
1280 0)139
83 (0)134 955 (0)138
1284 (0)139
83V (0)135 956 (0)138
1291 (0)139
84 (0)135 957 (0)138




SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
1293 (0)139 5643 (0)140 5744 (0)141
1294 (0)139 5646 (0)140 5783 (0)141
1299 (0)139 5647 (0)140 5784 (0)141
1603 (0)144 5654 (0)140 5785 (0)141
1611 (0)144 5670 (0)140 5787 (0)141

(2)12

1612 (0)139 5812 (0)141

5672 (0)140
1614 (0)139 5823 (0)141

(1)44 5676 (0)140
5824 (0)141

1619 (0)139 5677 (0)140
5840 (0)141

1620 (0)139 5678 (0)140
5847 0141

1626 (0)139 5679 (0)140
5879 (0)141

1629 0)139 5686 (0) 140
5881 (1)44

1634 (0)139 5687 (0)140
5896 (0)141

1644 (0)139 5691 (0)140
5897 (0)141

1654 (0)139 5692 (0) 141
5898 (0)142

2050 (0)139 5693 0)141
5899 (0)142

2051 (0)139 5694 (0)141
5900 0)142

5517 (0)139 5697 (0141
5901 (0)142

5517/CK1013  (0)140 5702 (0)141
5910 (0)142

5590 (0)140 5703 (0)141
(2)12 5915 (0)142

5704 (0)141
5591 (0140 5931 (0)142

(2)12 5718 (0)141
5932 (0)142

5608-A (0) 140 5719 (0) 141
7000 (0)144

5618 (0) 140 5722 (0)141
7700 (0)144

5635 (0)140 5725 (0)141
9001 (0)142

5636 (0) 140 5726 0)141
9002 (0)142

5642 (144 5731 (0)141
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TUBE PAGE TUBE PAGE TUBE PAGE
9003 (0)142 9006 (0)142 XXD 1)44
9004 (0)142 KT66 (1)43 XXFM (0) 142
9005 (0)142 X6030 (0)142 XXL (0)142

PICTURE TUBES
THP4 (2)15 12JP4 (2)16 14BP4A (2)18
TNP4 (2)15 12KP4 (2)16 14CP4 (2)18
QP4 (2)15 12KP4A (2)16 14DP4 (2)18
TWP4 (2)15 12LP4 (2)16 14EP4 (2)18
8AP4 (2)15 12LP4A (2)16 14FP4 (2)18
8AP4A (2)15 12QP4 (2)16, 17 15AP4 (2)18
10BP4 (2)15 12QP4A (2)16, 17 15CP4 (2)18
10BP4A (2)15 12RP4 )17 15DP4 2)19
10CP4 (2)15 12TP4 (2)17 16AP4 (2)19
10EP4 (2)15 12UP4 2)17 16AP4A (2)19
10FP4 (215 12UP4A (2)17 16CP4 (2)19
10FP4A (2)15 12UP4B (2)17 16DP4 (2)19
10MP4 (215 12VP4 (2)17 16DP4A (2)19
10MP4A (2)15 14BP4 (2)18 16EP4 (2)19
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TUBE PAGE TUBE PAGE TUBE PAGE
16EP4A (2)19 17AP4 (2)22 19DP4A (2)24
16EP4B (2)19 17BP4 (2)22 19EP4 (2)24
16FP4 (2)19 17BP4A (2)22 19FP4 (2)24
16GP4 (2)19 17BP4B (2)22 19GP4 (2)24
16HP4 (2)19 17BP4C (2)22 19JP4 (2)24
16HP4A (2)19 17CP4 (2)22 20CP4 (2)24
16JP4 (2)19, 20 17CP4A (2)22 20CP4A (2)24
16JP4A (2)19, 20 17FP4 (2)23 20CP4C (2)24, 25
16KP4 (2)20 1TFP4A (2)23 20DP4 (2)25
16KP4A (2)20 17THP4 (2)23 20DP4A (2)25
16LP4 (2)20 17THP4A (2)23 20FP4 (2)25
16LP4A (2)20 17JP4 (2)23 20GP4 (2)25
16MP4 (2)20 17KP4 (2)23 20HP4 (2)25
16MP4A (2)20 17LP4 (2y23 20HP4B (2)25
16QP4 (2)20 17LP4A (2)23 21EP4 (2)25
16RP4 (2)20 17QP4 (2)23 21EP4A (2)25
16SP4 (2)21 17TRP4 (2)23 21EP4B (2)25
16SP4A (2)21 17SP4 2)23 21FP4 (2)25
16TP4 (2)21 17UP4 (2)23 21FP4A (2)26
16UP4 2)21 17VP4 (2)23 21KP4 (2)26
16VP4 (2)21 19AP4 (2)24 21KP4A (2)26
16WP4 (2)21 19AP4A (2)24 21WP4 (2)26
16WP4A (2)21 19AP4B (2)24 21ZP4 (2)26
16XP4 (2)22 19AP4C (2)24 21ZP4A (2)26
16YP4 (2)22 19AP4D (2)24 22AP4 (2)26
16ZP4 (2)22 19DP4 (2)24 22AP4A (2)26
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TUBE PAGE TUBE PAGE TUBE PAGE
24AP4 (2)26 2TEP4 (2)26 2TNP4 (2)26
24AP4B (2)26 27GP4 (2)26 27TRP4 (2)26
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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, SAW4 for 5U4G,
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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RECEIVING TUBE SUBSTITUTIONS

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
OB3 1266 E No changes.
1ARB6 1AC6 E Parallel circuits only. No changes.
1AC5 1AG4 G Change miniature socket to subminiature socket and rewire as
follows:
Change pin No. 4 on miniature to F-pin on subminiature.
00 No. 2 to G1 -
(%3 (©D No. 8 to G2 Dot
No. 7 to P 6 ®
O @ No. 5 to F4 (T
ORIG sus
1AC6 1AB6 E No changes.
1AES No practical substitute.
1AF4 1AJ4 G No changes.
1AF6 No practical substitute.
1AG4 1ACH G Reverse 1AC5 to 1AG4 procedure.
1AGS 1AJ5 G No changes.
1AK5 G No changes.
1AH4 1AK4 E No changes.
1AH5 No practical substitute.
1AH6 No practical substitute.
1AJ4 1AF4 G No changes.
1AJ5 1AG5 G No changes.
1AK5 G No changes.
1AK4 1AH4 E No changes.
1AK5 1AG5 G No changes.
1AJ5 G No changes.
1AX2 1B3 B Change socket to octal and rewire as follows:
500 No. 2 on miniature  to No. 2 on octal
0 8 9 to 7 0l
D @ o) Q%
ORIG @ @
1X2 E No changes. sue
1B3 2B3 P No changes.
1C3 1E4 G Change socket to octal and rewire as follows:
0 No. 1 on miniature to No. 2 on octal
ORdO) 2 to 3 010
® © 4 to 5 %O%
O g 7 to 7T XV
ORIG
1LE3 G Change socket to octal and rewire as follows: .
500 No. 1 on miniature  to No. 1 on octal
2 to
@ 0 4 to 5 620
0 9 7 o 8 @9

ORIG
(Cont.) suB



1C3-2BN4

TUBE

1C3
{Cont.)

1D3
1E3
1E4

1LE3

1LF3

1M3
1T2

104
1v6
2A3
2AF4
2B3

2B5
2BN4

SUB.
1LF3

1C3
1LE3

1LF3

1C3

1E4

1LF3

1C3
1E4
1LE3

1B3

1X2

5910

5930
2T4
1B3

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

G

HOQQ o

Q

CIRCUIT CHANGES NECESSARY

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

@
Ohd©) 2 to 2
00 4 to 6 8®®%
7 to 8 OM0)

ORIG
sue

No practical substitute.
No practical substitute.
Reverse 1C3 to 1E4 procedure,

Rewire as follows:
00 No. 2 pin to No. 1
3 to
%Q% 5 to
[0}O} 7 to

[ -Nor ¥ ]
/B2

ORIG

Rewire as follows:

No. 2 pin to No. 1 ©0J0)
@%9% 3 to 2 209
@ 5 t 6
O 7 o 8 ®5 0
Change socket to miniature and rewire as follows:
50 No. 1 on octal to pin No. 1 on miniature
2 to 2 ®
208 6 to 4 A
®on|c® 8 to 7 D D
suva
Rewire as follows:
Change No. 1 pin to pin No. 2
®0 2 to 3 @®@@
O ~®
@Q@ 6 to 5 @\ O
OO’ 8 to 7 OMO)
sSuB

ORIG

No changes.

Reverse 1C3 to 1LF'3 procedure.
Reverse 1E4 to 1LF3 procedure.
No changes.

No practical substitute.

Only where space permits, change socket to octal and rewire as
follows:
No. 1 on subminiature to No. 2 on octal

2 to 7 %@(()9%
(OO

Only where space permits, change socket to nine pin miniature and
rewire as follows:
No. 1 on subminiature to No. 2 on miniature
2 to 9 ®,
(O]
A ®

D
oRiG ®® )

. )
No changes, ¢

©,

ORIG

CS)

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

No practical substitute.

No practical substitute.



TUBE
2C22

2C51

2C52
2CB5
2D21

2D21W

2E22
2T4
2v2
3A2

3A3

3AF4
3ALS
3AU6

3AV6

SUB.
6J5

6SN7

5670
128L.7

2D21W
5727

2D21
5727

2AF4

3A3

3A2

3B2
3C2

3BA6
3BC5

3CB6

3BZ6

3BT6

PERF.

9]

ma =i

Q

QQ

RECEIVING TUBE SUBSTITUTIONS

CIRCUIT CHANGES NECESSARY

Rewire as follows:

00 Plate Cap to pin No. 3 &
®Q® Grid Cap to pin No. 5 >
@@ @@ ®

ORIG

Parallel circuits only. Rewire as follows:
Change pin No. 1 to pin No. 8 on octal

2 to 3
GRlO 3 to 1 50
O ~®
(OJNO) 6 to 5 0 @
ORIG 7 to 4 )
8 to 6
9 to 7
No changes.
Parallel circuits only. No changes.
No practical substitute.
No changes.
No changes.
No changes.
No changes.
No practical substitute.
No changes.
No practical substitute.
Change socket to octal and rewire as follows:
&0 No. 2 on miniature to No. 2 on octal

O)
® 8 9 to 7 @@ @@
Q@
.‘2.,.? %

Reverse 3A2 to 3A3 procedure. Use only where high vcs)uftage
does not exceed 20K V.

No changes.

No changes.

No practical substitute.

No practical substitute.

No changes.

Rewire as follows:
Reverse connections on pin 2 and pin 7.

O340)
@ o 65900
® @ ® ®
ORIG o (D
Rewire as follows: sus
690 Reverse connections on pin 2 and pin 7.
) ® oL
© 9 © o
ORIG 0 0
Rewire as follows: o8
Reverse connections on pin 2 and pin 7.
@
ORMO) o
@ ® OO
® @ @ ©®
® g

ORIG

No changes.

sus

2C22-3AV6



3B2-3CBé6

TUBE
3B2

3BA6

3BC5

3BE6
3BN4
3BNG6
3BT6
3BUS
3BY6
3BZ6

3C2

3C4

3C5
3CB6

SUB.

3A3
3C2

3AU6
3BC5

3BZ6

3CB6

3AUS6
3BA6
3BZ6
3CB6
3CF6

3AV6

3Cs6
3AU6
3BA6
3BCS
3CB6

3A3
3B2

3C5

3Q4

3v4
3C4

3AU6
3BA6
3BC5
3BZ6

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

PERF.
G

G
G
G

QAQQQ

Q QQ QeQQ Q

QA Q Q

CIRCUIT CHANGES NECESSARY

No changes.
No changes.

No changes.

Rewire as follows:
60 Reverse connections on pin No

O,
0 Q@

ORIG

Rewire as follows:
Reverse connections on pin No
340)
@ ®
® Q@
ORIG
Rewire as follows:
6500 Reverse connections on pin No

® O
© Q

ORIG

Reverse 3AU6 to 3BC5 procedure.
Reverse 3BA6 to 3BC5 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:

. 2 and pin No. 7.
oo
o ©
® 9
suB

. 2 and pin No. 7.

®Y®
@ ®
O

suB
. 2 and pin No. 7.
oX4o;
© ®
® g

sud

No. 1 on miniature to No. 2 on octal

to
to
to
to

00
@

(= NS JIVY N}
Q100 W W

O Q@

ORIG

Rewire as follows:

Change pin No. 3 to pin No. 4

5V 6 to
@ ®
O Q)

ORIG
No changes.

3 ®

Parallel circuits only. Reverse 3C4 tc 3C5 procedure.

Reverse 3AU6 to 3CB6 procedure.
Reverse 3BA6 to 3CB6 procedure.
No changes.
No changes.



TUBE
3CES

3CF6

3CS6
3DT6
3Q4

354

3V4

4BC5
4BC8

4BK"7

4BN6

SUB.

3CB6
3CF6

3BC5
3BZ6

3CB6
3CES

3BY6

3C4
3Q5

3C4

3Q5

3C4
3Q5

354

4CB6

4BK7
4BQ7
4BS8
4BZ7
4BZ8
4CX7

4BC8
4BQ7
4BS8
4BZ8
4CX7

PERF.

Q moaQQ mm

QQRAQOAQQ Q

QQQQQ

RECEIVING TUBE SUBSTITUTIONS 3CE5-4BNé§

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 to 3
O, 4 to 4 @@
Y, 5 to 8 O ~®
© 9 6 to 3 N,
ORIG. 1 to T

Parallel circuits only. Rewire as follows:

sue
Change pin No. 3 to pin No. 6
© ©
® 4 to 3 [
@ 6 to 2 @
O Q O Q

@
<
&

ORIG

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

o § t g 0Jo)
0
® 4 to 4 % Q%
g 5 to 8 OO’
ORIG 6 to 3 sus
ki to K

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
O 3 to 4 0o
@ 5 to 8 O ~®
0 9 6 to 5 NI,
oRTG 7 to 7 <5
Rewire as follows:
0 Change pin No. 3 to pin No. 4
® 6 to 2 /O
& 0
O @ D @
ORIG U8

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

No changes.

No changes.

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.



4BQ7-4CX7 THIRD SUPPLEMENT -~ RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
4BQT 4BC8 G No changes.
4BK17 G No changes.
4BS8 G No changes.
4BZ17 G No changes.
4BZ8 G No changes.
4CX"7 G No changes. Pins No. 8 and No. 9 are connected
together internally.
4BS8 4BCS8 G No changes.
4BK"7 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.
4BK17 G No changes.
4BQ7 G No changes.
4BS8 G No changes.
4BZ8 G No changes.
4CX17 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.
4CXT7 4BC8 G Rewire as follows:
B Tie pins No. 8 and No. 9 together.
@ ©8 ®
oY@
@
©ONO 2 3
ORIG (D @
4BK7 G Rewire as follows: sus
500 Tie pins No. 8 and No. 9 together.
2 3 G0
@ ® O
Q Q@
ORIG @ @
4BQT G Rewire as follows: U8
Tie pins No. 8 and No. 9 together.
©0® 5
8 3 %
OO D
ORIG (0} @
4BS8 G Rewire as follows: 308
Tie pins No. 8 and No. 9 together.
©0@ -
2 2 oo
(OJNO) o)
ORIG @ @
4BZ8 G Rewire as follows: *

Tie pins No. 8 and No. 9 together.

©

CocS
9%

©
Ooc?

29

ORIG sus



TUBE
4DT6

5AM8
5ANS

5AQ5

5AS54

5AS8

5AU4

5AVS8

5AW4

SUB.

5AS8
5AVS

508

5Ve6

5AU4
5AW4
5U4GA
5U4GB
5V3
5931

5AMS8

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

5ANS
5U8

5AS4
5AU4
5R4GY
5T4
5U4G
5U4GA
5U4GB
5V3
5931

PERF.

Q HEQQQQ

O OEHEHEOQQOHQ

HEAHQQQEQ

RECEIVING TUBE SUBSTITUTIONS

CIRCUIT CHANGES NECESSARY

No practical substitute.

Reverse 5AS8 to 5AMS procedure.

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

0o
0 @

ORIG

Change pin No. 6
7

8
9

Rewire as follows:

®

@@e

@

ORIG

Change pin No.

Loo~Jw

to pin No.
to
to
to

to pin No.
to
to
to
to

Change socket to octal and rewire as follows:

HY
@
O @

ORIG

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

No. 1 on miniature

DN

Rewire as follows:

(0RO
®

&

ORIG

Cec

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

Change pin No.

WO I W=

Reverse 5ANS8 to 5AV8 procedure.
Rewire as follows:

®
®
®

ORIG

Coc?

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

Change pin No.

1
2
3
6
7
8
9

to No.
to
to
to
to
to

to pin No.

to pin No.
to
to
to
to
to
to

ADT6-5AW4

If transformer will stand 1.5 amperes more.

9 ®
: @3
7 O @
sus
9
8 HO
3 ® ©8
2 % &
7 SU8
5 on octal
8
2 @G)@@
7 O\, O
3 (OMEO)
4 sus
3
1 ®
s €9
7 ®SUB®
6
®
©(D

D W =T = O
©
W)



5AX4-5U4GA

TUBE
5AX4

5AZ4

5B8
5BES8
5BK7

5BR8
5BT8
5CG8
5CL38
5CM8
5J6

5T4

5T8

5U4G

5U4GA

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

5AX4
5V4
5Y3
5Y4

574

5BQ7
5BZ17

5A54
5AW4
5R4
5U4
5U4GA
5U4GB
5V4
5931

5A54
5AW4
5U4GA
5U4GB
5V3
5931

5AS4
5AU4
5AW4
5R4GY
5T4
5U4G
5U4GB
5V3
5931

THIRD SUPPLEMENT ~ RECEIVING TUBE SUBSTITUTION GUIDE

Z
&

QEEFE HEFEREDQQARE

QQ

e nEEEDEEEE

Slslolalolaloicis)

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

®O
O ~®

No changes.

No practical substitute.

No 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 changés.
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.

4
6

to pin No.

to
to

7
3
5

39
@

sub



TUBE
5U4GB

508

5V3

5V4
5V6
5W4¢

5X8
5Y3

5Y4

5Z4

6AB8
6ACT

6ADS
6AE7
6AF'4

6AG5

6AH6
6AK4

6AK5

5A54
5AU4
5AW4
5R4GT
5T4
5U4G
5U4GA
5V3
5931

5ANS8
5AV38

5A54
5AU4
5AW4
5U4GB

5931
5AQ5

574
5931

5ATS8

5AZ4
5Y3WGT
5Z4
5931

5AZ4
524
5931

5AZ4
5V4
5W¢
5Y3
5Y4
5931

6006
6134

3AF4
6T4
6186

6485
6C4

6AK5W
5591
5654
6096

PERF.

HQ QEEQQE QEE QEEE H QFf H Q QQEHQ QQ HEEQnQEER

QHn @mm Q=

[eafcaleslical

RECEIVING TUBE SUBSTITUTIONS

CIRCUIT CHANGES NECESSARY

No changes.
No changes.
No changes.
No changes,
No changes.
No changes.
No changes.
No changes.
No changes.

Reverse 5AN8 to 5U8 procedure.
Reverse 5AV8 to 5U8 procedure.

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

No changes.
Reverse 5AQ5 to 5V6 procedure.

No changes.
No changes.

Same as 6 AT8 to 6X8 procedure.

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

Reverse 5AZ4 to 5Y4 procedure,
No changes.
No changes.

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

No practical substitute.

Parallel circuits only. No changes.
No changes.

No practical substitute.

No practical substitute.

5U4GB-6AKS

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

the filament.
No changes.

No changes.

No changes.

Where space permits:
Pin No.
(010)

©Q
o2
AN W

OO}

ORIG

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

O Q

sus



6AL5-6AU4 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6AL5 3ALS E Parallel circuits only. Install 5-ohm 5-watt resistor in series with
the filament.
6ALSW E No changes.
5726 E No changes.
6058 E No changes.
6097 B No changes.
6663 E No changes.
6AL6 6BJ5 G Parallel circuits only. Reverse 6BJ5 to 6AL6 procedure.
6BS5 G Reverse 6BS5 to 6AL6 procedure.
6AMS6 6064 E No changes.
6AMS 5AMS8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
the filament.
6ASS G Change pin No. 1 to pin No. 3
3 to 1 ®
oo) 6 to 9 Al
Q O 7 to 8 Q 8
), ® D @
O @ 8 to 6
s 9 to 7 e
6ANS 5ANS E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
filament.
6AWS G Rewire as follows:
Change pin No. 1 to pin No. 3
3 to 1
AORJON 6 to 9 %9
D & 7 to 8 Q@ %
O @ 8 to 7 )
oG 9 to 6 S8
6AQ4 No practical substitute.
6AQ5 6AQ5W E No changes.
6CM6 E Reverse 6CM6 to 6AQ5 procedure.
6005 E No charnges.
6669 G No changes.
6AQ6 6066 E Parallel circuits only. No changes.
6ARS8 No practical substitute.
6AS6 6ASE6W E No changes.
5725 E No changes.
6AST 5998 G Parallel circuits only. No changes.
6080 E No changes.
6AS8 5AMS8 G Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
filament and use same procedure as 5AMS8 to 6ASS.
6AMS G Reverse 6AMS8 to 6AS8 procedure.
6AT6 6066 E No changes.
6ATS 5ATS8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
filament.
6BRS G Connect pins No. 8 and No. 3 together.
6X8 E Rewire as follows:
Change pin No. 1 to pin No. 2
2 to 3
3 to 6
6  to 9 %oRo
7 to 8 @ %
8 to 1 (OJNO)
9 to 7 s
6AU4 6AX4 G No changes.
6BL4 G No changes, where space permits.
(Cont.)

10



TUBE

6AU4
(Cont.)

6AUS

6AU8

6AV4

6AVE

6AWS

6AX4

6AX5
6AX8
6AZ3
6BA6

SUB.
6U3

6V3

6W4
3AUs
4AU6
6AUGWA
5749
6136
6AWS
6BAS8

6BH3
6U8

6BX4
6W5

6X4
6X5

3AVS6
6066

6ANS
6AU8

6AU4
6BL4

6BW4
6U8

3BA6

6BAGW
6DAS6
5749
6136

PERF.

Q Q Q2 QQ Q B Q@ B QOQQ meE B | Q

LEQr o

RECEIVING TUBE SUBSTITUTIONS 6AU4-6BA6

CIRCUIT CHANGES NECESSARY
Change socket to miniature and rewire as follows:

5 No. 3 on octal to pin No. 3 on miniature
® 5 to 9
® ®
&%) : oo &9
oRiG (OO
sus
Change socket to miniature and rewire as follows:
No. 3 on octal to cap on miniature
@G)@ 5 to pin No. 2 and 7
@) 7 to 4 ARl
OO 8 to 5 d
ORIG ® @
sus
No changes.

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 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 9
3 to 1 0
SO 6 to 7 ORgO)
2 X 7 to 2 S &
OO 8 to 3 OO
ORIG 9 to 6 sus
No changes.
Change socket to octal and rewire as follows:
No. 1 on miniature to pin No. 3 on octal
O 3 to 7 010
®
® @@ 4 to 2 SO
© Q 6 to 5 OO
ORIG 7 to 8 SUB
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 6ANS8 to 6AWS procedure.
No changes.

No changes.
No changes.

Reverse 6BW4 to 6AX5 procedure.

No changes.

No practical substitute.

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

No changes.

Reverse 6DA6 to 6BA6 procedure.

No changes.
No changes.

n



6BA8-6BH5

TUBE
6BA3

6BC4

6BC5

6BCS8

6BD4A
6BD6

6BE6

6BE7
6BES

6BG6
6BH5

12

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

SUB. PERF. CIRCUIT CHANGES NECESSARY
6AUS8 G No changes.
6AWS G No changes.
6BHS G No changes.
6AJ4 G Rewire as follows:
Change pin No. 1 to pin No. 5
2 to 3
4 to T 5%
5 to 8
6  to 2 3 2
7 to 3 o @
ome 8 to 3 sU8
9 to 5
3BC5 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.
4BCS8 B P?rallel circuits only. Install 3.5-ohm 5-watt resistor in series with
filament.
5BC8 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.
6BZT E No changes.
6BZ8 G No changes.
X155 G No changes.
6BK4 E No changes.
6DA6 G Reverse 6DA6 to 6BD6 procedure.
5749 G No changes.
3BE6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.
6BY6 G No changes.
5750 E No changes.
No practical substitute.
5BES§ E Parallel circuits only. Install 1.5-ohm 5-watt resistor in series with
filament.
6U8 E Rewire as follows:
Change pin No. 1 to pin No. 9
2 to 1
000 3 to 8 @
3 6 to 7 8 ©8
® @ T o 7 o0
o 8 to 7 =55
9 to 2
6DN6 G No changes.
6BD6 G Change socket to miniature and rewire as follows:
Change pin No. 1 to pin No. 6 on miniature.
2 to 1
000 3 tO 2 @
4 to 3 S %
O @ 9 to 4 O Q
ORIG 6 to 5 SUB
3 to 7
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 60
4 to 3 O
5 to 4 O Q
6 to 5 w
one 3 to 2 *



TUBE

6BH5
(Cont.)

6BH6

6BH8

6BJS

6BJ6

6BJ7
6BJ8
6BK4
6BK6
6BK7

6BL4

6BN4

6BN5
6BN6

SUB.
6DA6

6587

6065
6265
6661
6AU8
6AWS
6BAS8

6AL6

6M5

6D A6
6662

6BN8
6BD4-A
6066
5BKT7
6BC8
6BQ7
6BS8
6BZ7
6BZ8
X155

6AU4-GTA
6AX4

2BN4
3BN4

3BN6

(Cont.)

PERF.

Q QQQ BEQ

m=Q

B B Y Qe B Q B Q

RECEIVING TUBE SUBSTITUTIONS 6BH5-6BN6

CIRCUIT CHANGES NECESSARY

Rewire as follows:

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

NORRO)

ORIG

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

Change pin No. 1 to pin No. 6 on octal
2 to 4
3 to 3 01O
4 to 2 % %
5 to 7 Or®
6 to 8 SUB
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
ORKO) 3 to 2 ®
® ® 1 to 7 2%
O @ 5 to cap > ®®
R 7 to 4 5
Change miniature socket to noval and rewire as follows:
Change pin No. 1 to pin No. 2
0 2 to 3
O, 3 to 4 ) O,
® 4 to 5 @
O g 5 to 7 © Q
ORIG 7 to 1 o8

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.

Parallel circuits only. Install 6.8-ohm 5-watt resistor in series with
filament. )
Parallel circuits only. Install 7-ohm 5-watt resistor in series with
filament.

No practical substitute.

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

13



6BN6-6BS7
TUBE

6BN6
(Cont,)

6BN8
6BQ6
6BQ7

6BR7

6BR8

6BS5

6BST

14

SUB.
4BN6

6BJ8

6DQ6
4BQ7
5BQT
6BC38
6BK"7
6BS8
6BZ17
6BZ8
X155

6BS7
6C6

6J7

6W7
c1

5BR8

6AL6

6BR7

6C6

(Cont.)

THIRD SUPPLEMENT ~ RECEIVING TUBE SUBSTITUTION GUIDE

PERF.
E

QF QA H H 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 6BRT 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
to
to
to
to

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

®

e@@o
®

ORIG

OO ~TU W
HWN

to grid cap on octal

to No. 8

to 2

to 7

to 3
4
5

Change pin No.

©

Qo

6299

to
to

QRIG

WOo0=1U W

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
to
to
to
to
to

©

Cac®

629

ORIG

Noe PN R i RVV]
H W BN OO =3

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

Change socket to octal and rewire as follows:

Change pin No. 1 to pin No. 5 on octal
to
to
to
to
to
to

©)

@@@@

629

ORIG

O JUH W

Rewire as follows:
Change grid cap on 6BS7 to pin No. 2.

Change socket to six pin.
Change pin No. to pin No.

to

to

3
4
5
8 to
9
7

C
©

)
Cac®

C)

to
to

ORIG

DO H OO

609

O)
@
0,

O =Joewu
699

(0XO)

®

OO,

su8

@)

sus

®@
c



TUBE

6BST7
(Cont.)

6BS8

6BT6
6BT8

6BUS
6BUS8

6BV7
6BVS8
6BW4

6BW7

SUB.
6J7

6WT
cC1

4BS8
5BS8
6BC8
6BK7
6BQ7
6BZ7
6BZ8
X155
6066

S5BTS8

3BUS

4BUS8

6AXS5

6v4

124

6BX6

PERF.

H &8 QeaaHoeQ B o

RECEIVING TUBE SUBSTITUTIONS 6BS7-6BW7

CIRCUIT CHANGES NECESSARY

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

Change pin No. 3 to pin No. 8 on octal
4 to 2
olo) 5 to 7 ®©®©
® 8 7 to 3 @\ O
Ty 9 to 5 sus
Same as 6BST to 6J7 procedure.
Change socket to loctal and rewire as follows:
Change pin No. 3 to pin No. 7 on octal
4 to 1
7 to 2
0 @ 8 to 3 Q"9
ORIG 9 tO 4 sue

Parallel circuits 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:

Change pin No. 1 to No. 5 on octal
4 to 2
5 to 7 (%)G)@%
7 to 3
9 to 8 O @
Rewire as follows:
Change pin No. 9 to pin No. 3
@8 8®©
(OJNO) (] @8
ORIG suB
Change socket to loctal and rewire as follows:
Change pin No. 1 to pin No. 6 on octal
080 4 to 1
8 % 5 go 8 @@@©
7 0 3
®m© 9 to 7 ®® ®®

No changes.

15



6BX4-6CA5

TUBE
6BX4

6BX6
6BX8

6BY6

6BY8
6BZ6

6BZ7

6BZ8

6C6
6CA5

16

SUB.
6AX5

6AV4
6X4
6X5

6BN7
4BX8

6BC8
6BE6
6BK7
6BQ7
6BS8
6BZ7
6BZ8
X155

3BY6

6CS6
5915

3BZ6
4BZ6

6CB6
6DE6

4BZ7
5BZ7

6BC8
6BK7
6BQ8
6BS8
6BZ8
X155

4BZ8
6BC8
6BK7
6BS8

6BZ7
X155

5610
6135

6BR7
TAS

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

E

QO H QA0 B Q QQQ

HQQAQQ H HHQHOQ H H #OF H MW

Q Q #HQ

CIRCUIT CHANGES NECESSARY

Parallel circuits only. Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 3 on octal

3 to 7
4 to 2 @®@@
6 to 5 AP0
7 to 8 (OO
ORIG suB
Parallel circuits only. No changes.

No changes.
Same as 6BX4 to 6AXS5.

No changes.

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

Parallel circuits only. Install 4.7-ohm 5-watt resistor in series with
filament.

No changes.

No changes.

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

Parallel circuits only.
filament.

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.

Install 1,5-ohm 5-watt resistor in series with

Parallel 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.
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. 7 on octal

2 to 6
® 3 to 1 (0]6)
®
® 4 to 8 S %
© @ 5 to 6 OO
ORIG 6 to 3 suB
7 to 2



TUBE
6CAT
6CB5

6CB6

6CD6
6CD7
6CES5

6CGT

6CG8

6CH6
6CHT

6CHS8

SUB.
6L6
6BG6

6CD6
6BZ6
6DC6
6DE6

6DN6

3CES5
4CES

6BZ6
6CB6

6DE6

6BL7
6BX7

6SN7

12AU7

5CG8
6ATS

6X8

6132

6BC8
6BKT
6BQT
6BS8
6BZ17
6BZ8
X155

PERF.

mH HQQ U

H Qb m HQ oo

HoEQQQQ o

RECEIVING TUBE SUBSTITUTIONS 6CA7-6CHS8

CIRCUIT CHANGES NECESSARY
Parallel circuits only. No changes.

Rewire as follows:

@@@@ Change pin No. i tt;g pin No. g é)D(D(D%
@@Q@@ 6 to 3 ON0)

ORIG

Same as 6CB5 to 6BG6 procedure.

No changes.
No changes.
No changes.

No changes.
No practical substitute.

Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.
Parallel circuits only. Install 4.7-ohm 5-watt resistor in series with
filament.
Same as 6CEbS to 6CB6 procedure.
Rewire as follows:
Connect pin No. 7 to pin No. 2
Same as 6CE5 to 6CB6 procedure.

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

Change socket to octal and rewire as follows:

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

R-JTNH O W
DO -JOO W

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:

to No.
to

to

to

to

to

to

No.
®

OO -INHWHNY =
IO WHWHN
2%

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.

17



6CJ6-6CS5

TUBE
6CJ6

6CL:6
6CL38

6CM6

6CM7

6CM8

6CN6
6CN7T
6CQ7
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 0]0)
5 to 7 (%)
9 to 3 suB
6677 B No changes.
5CLS8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
filament.
5CM6 BE 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 (010)
Yo g 5 to 7 Q)
D 00 6 to 5 O~ ®
- 7 to 8 508
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
OP0® 4 to 3 0
©) 8 5 to 4 00
% @ 6 to 7 > @
ORIG 7 t'o 2 sus
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
5 D 0Xo)
D & 8 8
ori Su8
5CM8 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.
6SEF7 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
o346) 4 to 7 (%)®®(%
@ ® 5 to 6
O Q@ 6 to 4 OO
oRTG 7 to 2 sue
6CUbS G Reverse 6CU5 to 6CS5 procedure.
(Cont.)



RECEIVING TUBE SUBSTITUTIONS 6CS5-6DAS

TUBE SUB. PERPF. CIRCUIT CHANGES NECESSARY
6CS5 6K6 G Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 4 on octal
{Cont.)
2 to 8
3 to 5 50
4 to 2
5 to 7 @(S) Q%
6 to 5 OMO)
i to 8 SUB
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.
6CST7 6CM7 G Reverse 6CM7 to 6CST7 procedure,
6CUS 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
ORMO) 4 to 5 ®®©©
S 5 to 6 s &
O @
(OJRO)
ORIG 6 to 1 SuB
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
®
D % 4 to 7 2%
O Qg 5 to 5 @\ /D)
OR™G 6 to 4 (OMO)
7 to 3 sus
6Y6 G Same as 6CL5 to 6W6 procedure.
6CU6 6DQ6 E No changes.
6CX7 4CX7 E Parallel circuits only. Install 3.5-ohm 5-watt resistor in series with
filament.
6BC8 G No changes. Tie pin No. 8 and No. 9 together,
6BKT G Same as 6BC8 to 6CXT.
6BQ7 E Same as 6BC8 to 6CXT.
6BS8 G Same as 6BC8 to 6CXT7.
6BZ7 G Same as 6BC8 to 6CX1T.
6BZ8 G Same as 6BC8 to 6CXT.
X155 G Same as 6BC8 to 6CXT1.
6DA6 6BA6 G Change socket to miniature and rewire as follows:
Change pin No. 2 to pin No. 1 on miniature
3 to T
® 4 to 3
> ©8 5 to 4 4o
@ ® 7 to 5 @ ®
ORIG 8 to 6 0 0
9 to 2 SuB
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
O 4 to 3 ®
AON 5 to 4 AA
Q. @ 7 to 5 D @
9 8 to 6 -
ome 9 to 1



6DB6-6SJ7

TUBE
6DB6

6DC6

6DE6

6DG6

6DN6

6DQ6

6DT6

6F'6

6H6
6J4
6J5
6J6

6J7

6K6

6K7
6L.6

6M5
6N7
6Q5
6587
6SAT
6SBTY
65G7
6SH7
65J7

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 @ Q0 HQ #HaQ QaQ Q00

QEF Q@ H Q@ " Q@ M B Q FAEEHQQ ® Qb QQF Hm Q@ o Q =HE

CIRCUIT CHANGES NECESSARY

No practical substitute.

No changes.
No changes.
No changes.

No changes.
No changes.
No changes.

No changes.
No changes.

Parallel circuits only.
Parallel circuits only.
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.



RECEIVING TUBE SUBSTITUTIONS 65K7-7Z4

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6SK 7 6006 G No changes.
6137 E No changes.
6SL,7 6SLTWGT E No changes.
6113 E No changes.
6SN7 6SNTWGT E No changes.
6180 E No changes.
6SU7 6113 E No changes.
6T4 3AF4 G Parallel circuits only. Install 7-ohm 5-watt resistor in series with
filament.
6AF4 G No changes.
6U3 6AU4 G Parallel circuits only. Reverse 6AU4 to 6U3 procedure.
6U7 5732 G No changes.
6U8 6AUS8 G Parallel circuits only. Reverse 6AU8 to 6U8 procedure.
6AX8 G No changes.
6V3 6AU4 G Reverse 6AU4 to 6V3 procedure.
6V4 6BW4 G Parallel circuits only. Reverse 6BW4 to 6V4 procedure,
6V6 1621 G Parallel circuits only. No changes.
1622 G Parallel circuits only. No changes.
5871 E No changes.
5992 E No changes.
6061 B Reverse 6061 to 6U6 procedure.
6W2 6X2 G No changes,
6X2 6W2 E No changes.
6X4 6AV4 E Parallel circuits only. No changes.
6BX4 G No changes.
6X4W E No changes.
6063 E No changes.
6202 G No changes.
6X5 6AV4 G Parallel circuits only. Reverse 6AV4 to 6X5 procedure.
6BX4 G Reverse 6BX4 to 6X5 procedure,
6X5WGT E No changes.
6Y7 1635 E No changes.
TA5 6CAS5 G Reverse 6CA5 to TA5 procedure,
TA6 6ALS5 G Parallel circuits only. Change socket to miniature and rewire as follows:
Change pin No. 1 to pin No. 3 on miniature
2 to 5
3 to 2 ®
@%% 6§  to 7 A
N 7 to 1 5 @
ORIG 8 to 4 sul
TAU7 12AT17 G Same as TAUT to 12AUT7 procedure.
12AU7 E Rewire as follows:
Change pin No. 5 to pin No. 9
12AV7 G Same as TAUT to 12AU7 procedure.
cT 6BR7 G Reverse 6BRT to TC7 procedure,
6BST7 G Reverse 6BS7 to 7C17 procedure.
TF8 TF8W E No changes.
174 6BW4 E Reverse 6BW4 to 7Z4 procedure,
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8AU8-12AQ5

TUBE
8AUS

8AWS

8BAS

8BHS8

8BN8
8CG1T
8CM7T

8CN7
8CS7
88N7
9BM5

9BW6
12A7
12AB5
12AC6
12AD6
12AD7

12AE6

12AF6
12AG6
12AJ5
12AQ5

SUB.

8AWS
8BAS
8BH8

8AUS8
6BHS

8AUS8
8AWS

8AUS8
8AWS

8SN7
8CS17

8CM7
8CGT7
9BW6

9BM5

12AF6
12AG6
12AX

128L.7

12AT6
12AV6

12AC6
12AD6

12CM6
(Cont,)

PERF.

Q0

QQ Q0 Q0 Q

Q=B Q@ Q@

Q Q Q0

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 practical substitute.
Same as 6CGT7 to 6SN7 procedure.
Rewire as follows:

Change pin No. 3 to pin No. 8
8 to 3

659

Coc®

Sud

No practical substitute.
Same as 8CMT7 to 8CST procedure.
Same as 6CG7 to 6CSNT procedure.

Rewire as follows:
Change pin No. 1 to pin No. 2 on noval
2 to
® 3 to
4 to
5
6
1

® ®

©

®
to
2 to

to

®

ORIG

Q0 =] N v W
629
Oocd

suB

Same as 9BM5 to 9BN6 procedure. Tie pin Nos. 3 and 9 together,
No practical substitute.

No practical substitute,

No changes.

No changes.

Parallel circuits only. No changes.

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

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

2 to 1
3 to 3
4 to 8 0]6)
5 to 7 %O%
6 to 5 OMO)
7 to 4 0
8 to 6

No changes.

No changes.

No changes.

No changes.

No practical substitute,

Reverse 12CM6 to 12AQ5 procedure.



TUBE

12AQ5
(Cont.)

12A85
12AT7

12AU7

12AV5

12AV7
12AX7

12AY7
12BHT
12BJ7
12BK5

12BL:6
12BQ6

12BR7
12BV7
12BW4

12BY7
12C5

SUB.
12Vé6

12ATWA
6060
6201
6679

12AUTWA
5814
5963
6067
6189
6680
12BQ6
12CU6
12DQ6
5965
12AD7
5751
6057
6681
6072

6350

6BK5

6BQ6

12AV5
12CH6
12DQ6

12BY7
6BW4
12X4

12BVT7

12CA5
(Cont.)

PERF.

Q @B AEREH Q@ FHEE BEHQEE EHEEE

HEQ

3]

RECEIVING TUBE SUBSTITUTIONS 12AQ5-12C5

CIRCUIT CHANGES NECESSARY

Change socket to octal and rewire as follows:

Change pin No. 1 go pin No. 5 on octal
o
to
to
to
to
to

00

Q@

O Q@
ORiIG

U WN
U W I
©
C,

No practical substitute.

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

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

Same as 12CU6 to 12AV5 procedure.
Same as 12CU6 to 12AVS5 procedure.
Same as 12CU6 to 12AVS5 procedure.

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.

Reverse 6350 to 12BH7 procedure.
No practical substitute.

Parallel circuits only. Install 6-ohm 20-watt resistor in series with
filament.

No practical substitute.

Parallel circuits only. Install 6-ohm 20-watt resistor in series with

filament.

Reverse 12AV5 to 12BQ6 procedure.
No changes.

No changes.

No practical substitute.

No changes.

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

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

Change pin No. 1 to pin No. 6 on miniature
4 to 3
o 5o) 5 to 4 ®
o9 7 to 1 A
OO 9 to 7 D 6
ORIG sus
No changes.
No changes.

23



12C5-12CU6

TUBE

12C5
(Cont.)

12CA5

12CM6

12CM6

12CN5
12CR6
12Cs6

12CT8
12CUs

12CU6

24

SUB.
121.6

6CAS5

12C5
12L6

5CM6

6CM6
12AQ5

12ve

3Cs6
6CS6
6BY6

6CU5
1216

12wW6
12AV5

12BQ6
12DQ6

PERF.
G

B QQ «

B =

o)

THIRD SUPPLEMENT -~ RECEIVING TUBE SUBSTITUTION GUIDE

CIRCUIT CHANGES NECESSARY.
Change socket to octal and rewire as follows:

Change pin No. 1 to pin No. 8 on octal
2 to 5
3 to 2
ofdo 4 to 7 9%
@ ® 5 to 5 eI@Jo)
O @ 6 to 4 (O©)
ORIG 7 to 3 sUB

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
3 to 1
® 4 to 3 ®
o ©8 5 to 4 ®
® 6 to 7 o
OO 7 to 2 9
ORIG 9 tO 5 sue
Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 4 on octal
3 to g
H® 4 to
® ©8 b to 7 @®©@
@ @ 6 to 5 @ (O
e 7 to 8 0@
9 to 3 suB

No practical substitute.
No practical substitute.

Parallel circuits only. Install 16-ohm 20-watt resistor in series with
filament.

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.
Parallel 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
& 2 to 5
ORLO) 3 to 2
@ © 4 to 7 @@@@
0 9 5 to 5 O\
ORIG 6 to 4 0] ®
7 to 3 svl
Same as 12CU5 to 12L.6 procedure.
Rewire as follows:
Change pin No. 4 to pin No. 8 50
(0]O) 5 to 1
(%)O% P.Cap to 5 2O
OO 8 to 3 Q@
ORIG sus
No changes.
No changes.



TUBE
12D4

12DQ6

12F'8
12G4

12G8
12H4

12J5

12J8
12K5
12L.6

12R5

125L.7
128N7
1207
12Ve
12we

12X4

SUB.

12AX4
12AV5

12BQ6
12CUs

12H4
12J5

14A4

12G4
12J5

14A4

12G4
12H4

12W6
1632

12W6

2C52
5814

12CM6
12L.6
12R5
1632

12BW4

PERF.

QaQ

lealfcal

i)

[eafica)

ealical

o mQE o

RECEIVING TUBE SUBSTITUTIONS 12D4-12X4

CIRCUIT CHANGES NECESSARY

No changes.

Reverse 12AVS5 to 12DQ6 procedure.
No changes.

No changes.

No practical 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
PA 1 to 7 202
D Q 6 to 5 OMO)
ORIG 7 to 8 suB
Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 2 on octal
3 to 1
o) 4 to 8 GPRD
00 ] to 2 ®® @®
6 to 6 e
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
ORgv) 5 to 3 @®©@
@ O 4 to 7 @
O @ Q)
6 to 5 (OMO)
ORIG 7 tO 8 SuB
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 5
3 to 2
4 to i (0]O)
5  to 5 203
6 to 4 OO
7 to 3 suB

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.
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14A4--25C5 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
14A4 12G4 E Reverse 12G4 to 14A4 procedure.
12H4 E Reverse 12H4 to 14A4 procedure.
15A6 No practical substitute.
15A8 No practical substitute.
16A5 No practical substitute.
17AVS 6AV5 E Parallel circuits only. Install 8.7-ohm 25-watt resistor in series with
filament.
12AV5 E szla,rallel circuits only. Install 7-ohm 10-watt resistor in series with
ilament.
17DQ6 E Same as 12CUG6 to 12AVS5 procedure,
17AX4 6AX4 E Parallel circuits only. Install 18-ohm 20-watt resistor in series with
filament.
12AX4 E Parallel circuits only. Install 10-ohm 20-watt resistor in series with
filament.
17C5 No practical substitute,
17CAS 6CAS E Parallel circuits only. Install 9-ohm 20-watt resistor in series with
filament.
12CA5 E Parallel circuits only. Install 10-ohm 20-watt resistor in series with
filament.
17DQ6 6DQ6 E Parallel circuits_only. Install 9-ohm 20-watt resistor in series with
filament.
12DQ6 E Parallel circuits only. Install 10-ohm 20-watt resistor in series with
filament.
17AVS E Same as 12CU6 to 12AV5 procedure.
17H3 No practical substitute.
17Z3 17AX4 E Where space permits change socket to octal and rewire as follows:
Change pin No. 4 to pin No. 8 on octal
cap to 3
olo 5 to 7 (0]O)
@ O 9 to 6] ((DD %
@ Oo OO
oRIG SU8
18A5 No practical substitute.
19AU4 6AU4 E Parallel circuits only. Install 7-ohm 30-watt resistor in series with
filament.
19X3 G Parallel circuits only. Change socket to miniature and rewire as
follows:
Change pin No. 3 to pin No. 3 on miniature
©0]0) 5 to 9
®Q% 7 to 4
00 ® 8 to 5
19X3 19AU4 G Parallel circuits only. Reverse 19AU4 to 19X3 procedure.
19X8 No practical substitute.
21A6 No practical substitute.
25AV5 25CUs6 G Reverse 25CU6 to 25AVS5 procedure,
25DQ6 G Reverse 25DQ6 to 25AVS5 procedure.
25AX4 17AX4 E Parallel circuits only. Install 18-ohm 10-watt resistor in series
with filament.
2504 G No changes.
25W4 G No changes.
25C5H 25CA5 G No changes.
(Cont.)
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TUBE

25C5
(Cont,)

25CA5

25CD6
25CU6

25DN6
25DQ6

25L6
25U4

25W4
25W6
28D7

40A1
40B2
50A1
50BK5

X155

807
884
1221

SUB.
25L:6

25W6
25C5
2516
25W6
25DN6

25AV5

25BQ6
25DQ6

25CD6
25AV5

25BQ6
25CU6

6046

25AX4
25W4

25U4
25L6

28DTW
1238

40B2
40A1

25BK5

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

5933
6Q5
6J7

PERF

Q Q QA Q

QR Q FHE B Q #mE Q Qe Q HE

53]

Q Q 0 BQQAQQ

RECEIVING TUBE SUBSTITUTIONS 25C5-1221

CIRCUIT CHANGES NECESSARY

Change socket to octal and rewire as follows:

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

O340)
@ ®
O @

ORIG

Same as 25L6 to 25C5 procedure.

IO Wi
W g w,

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

No changes.

Rewire as follows:
Change pin No. 5 to pin No. 1
cap to 5
@@8% 8 to 3
4 to 8
®
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.

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.

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

2 to 3
3 to 4 2%
4 to 5 @ (O
5 to 8 0O
6 to 7 sus
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1238-5726 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
1238 28D17 G No changes.
1266 OB3 G No changes.
1621 6F6 G No changes.
6K6 G Parallel circuits only. No changes.
6L6 G Parallel circuits only. No changes.
6V6 G Parallel circuits only. No changes.
5881 E Parallel circuits only. No changes.
1622 6F6 G Parallel circuits only. No changes.
6L.6 E No changes.
6V6 G Parallel circuits only. No changes.
5881 E No changes.
1631 6L.6 G Parallel circuits only. Install 7-ohm 20-watt resistor in series with
the filament.
1632 1216 E No changes.
12W6 E No changes.
1633 No practical substitute.
1635 6N7 G Parallel circuits only. No changes.
6Y7 G No changes.
5591 6AKS G No changes.
5654 G No changes.
5610 6C4 G No changes.
5633 5634 E No changes.
5634 5633 B No changes.
5637 5646 G Rewire as follows:
5 Change pin No. 2 to pin No. 4
3 to 3
® e 4 to 5 o
® 9 5 to 2 @
CRIG 08
5638 No practical substitute.
5654 5591 G No changes.
6096 E No changes.
5670 2C51 G No changes.
5670WA E No changes.
5670WA 5670 G No changes.
5679 6H6 G Parallel circuits only. Rewire as follows:
Change pin No. 1 to pin No. 2
016 2 to 4
O% 6 to 5 SO
N0} 7 to 8 ON.
ORIG 8 to 7 =
5692 6180 E No changes.
5725 6AS6 G No changes.
6AS6W E No changes.
6187 B No changes.
5726 6ALS G No changes.
6ALSW E No changes.
6058 B No changes.
6097 G No changes.

28



RECEIVING TUBE SUBSTITUTIONS 57275965

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
5727 2D21 G No changes.
2D21W E No changes.
5732 6K7 G No changes.
5749 6BA6 G No changes.
6BA6W E No changes.
5750 6BEG G No changes.
5751 12AX7 G No changes.
5751WA E No changes.
6057 G No changes.
5751WA 12AX7 G No changes.
5751 G No changes.
6057 G No changes.
5814 12AU07 G No changes.
12SN7 G Parallel circuits only. Change socket to octal. Rewire as follows:
Change pin No. 1 to pin No. 2
2 to 1
3 to 3
o0® 4 to 8
o ¢ 5 to 7 09
& @ 6 to 5 >0
ORIG 7 to 4 ® @
8 to 6 suB
5814WA E No changes.
6067 E Parallel circuits only. No changes.
5824 6046 G No changes.
5838 5839 E Parallel circuits only. No changes.
5839 5838 E Parallel circuits only. No changes.
5871 6V6 G No changes.
5992 G Parallel circuits only. No changes.
5881 1621 G Parallel circuits only. No changes.
1622 G No changes.
5932 G No changes.
5899 5900 E No changes.
5900 5899 E No changes.
5910 1U4 G No changes.
5915 6BY6 G No changes.
5930 2A3 G No changes.
5931 5U4GB E No changes.
5932 6L.6 G No changes.
5881 G No changes.
5933 807 G No changes.
5961 6SAT G No changes.
5963 12AU07 G No changes.
5964 6J6 G No changes.
5965 12AV7 G No changes.
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5992-6113 THIRD SUPPLEMENT — RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
5992 6V6 G No changes.
5871 G Parallel circuits only. No changes.
5998 6AST G Parallel circuits only. No changes.
6005 6AQ5 G No changes.
6AQ5W E No changes.
6095 E No changes.
6006 6SGT G No changes.
6046 25L.6 G No changes.
5824 G No changes.
6057 12AX7 G No changes.
5751 G No changes,
6058 6ALS G No changes.
5726 G No changes.
6059 6J7 G Parallel circuits only. Change socket to octal and rewire as follows:
Change pin No. 2 to cap on octal
3 to pin No. 8
® 4 to 2
00 0 5 to 7 %(D@@
Y 7 to 3 [0)
Q2 8  to 4 OO
o 9 to 5 sus
6060 12AT7 G No changes.
6201 G No changes.
6061 6V6 G Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 5 on octal
2 to 5
0o 3 to 8
@9 4 to 2 2%
& d > W 1 NOMO
ORIG 7 to 3 SuB
8 to 4
6063 6X4 G No changes.
6064 6AM6 G No changes.
6065 6BH6 G Parallel circuits only. Rewire as follows:
Change pin No. 6 to pin No. 7
7 to 6
6066 6AT6 G No changes.
6067 12AU7 G No changes.
5814 E Parallel circuits only. No changes.
6072 12AY7 G No changes.
6080 6AST G No changes.
6095 6AQ5 G No changes.
6AQ5W BE No changes.
6005 E No changes.
6096 6AK5 E No changes.
5654 G No changes.
6097 6ALS G No changes.
5726 G No changes.
6101 6J6 G No changes.
6113 6SL.7 G No changes.
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TUBE
6132

6134
6135
6136
6137
6180

6186
6187

6189

6201

6202
6265
6350

6485
6550
6661
6662
6663
6669
6677
6679
6630
6681
7000

SUB.
6CH6

6ACT
6C4

6AU6
6SK7

6SN7
5692

6AGH
6AS6
6ASE6W
5725

12AU07
12AUTWA

12AT7
6060

6X4
6BH6
12BH7

6AH6
6L.6
6BH6
6BJ6
6ALS5
6AQ5
6CL.6
12ATT
12AU7
12AX7
6J7

PERF.

Q Q Q QQ HOQ HEQ Q@ HQ Q@ Q Q @

Q@ Q Q  Q Q0 Q Q@ Q Q Q

RECE!VING 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.

No changes.
No changes.

No changes.
No changes.

Rewire as follows:
Change pin No. 2
3

oo
®

00

ORIG

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

No changes.

7
8

to pin No. 3
to 2
to 8
to 7

61327000

®

9

suB

Coc®
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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 coating, 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 the
deflection yoke support bracket. Ordinarily a tube
that does not have an external coating has a 500-
upf 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 puf. 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
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as 2,000 puf. 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,



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.
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PICTURE TUBE SUBSTITUTIONS

TUBE SUB. CHANGES NECESSARY
TCP4 DP4 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 12ZP4 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.
12L.P4 Only where 1-1/8 inch greater length is available. Change ion trap to
double.
12LP4A Same as for 12LP4.
12QP4 Connect a 500-ppf 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-uuf
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.
1TAVP4A No changes.
17AVP4 17ATP4 No changes.
1TATP4A No changes.
17QP4 17YP4 No changes.
17YP4 17QP4 No changes.
17QP4A No changes.
20HP4 20HP4D No changes.
201.P4 No changes.
20MP4 No changes.
20L.P4 20HP4A No changes.
20HP4D No changes.
20MP4 No changes.
20MP4 20HP4A No changes.
20HP4D No changes.
20LP4 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

21AQP¢

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

CHANGES NECESSARY

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

No changes.
No changes.

21AFP4-21ATP4A

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-puuf 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.
Same as 21AP4 to 21ZP4. Connect external conductive
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.

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.

coating to

Connect a 500-puf 20-kv capacitor from anode to chassis.
Connect a 500-pupf 20-kv capacitor from anode to chassis.

No changes.

No changes.
No changes.
No changes.

Connect a 500-uuf 20-kv capacitor from anode to chassis.
Connect a 500-puuf 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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THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

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

21ASP4
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-uuf 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 chaunges.



TUBE
24BP4

24CP4

24DP4

24QP4

24TP4

24VP4

24VP4A

24XP4

24YP4

24ZP4

27AP4
27TMP4

275P4
27UP4
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
24ZP4

24DP4
24YP4

2TEP4

270P4
275P4

PICTURE TUBE SUBSTITUTIONS

CHANGES NECESSARY

No practical substitute.

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

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

No changes.
No changes.
No changes.
No changes.
Connect a 500-puf 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 tc 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.

24BP4-30BP4
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EUROPEAN — AMERICAN TUBE SUBSTITUTION

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY

B36 128N7 G No changes.

B65 6SN7 G No changes.

B152 12AT7 G No changes.

B309 12AT7 G No changes.

B319 TANT G No changes.

B329 12AU7 E No changes.

B719 6AQ8 G No changes.

D63 6H6 G No changes.

D77 6ALS5 E No changes.

D152 6ALS G No changes.

DAS0 1A3 E No changes.

DAC32 1H5 E No changes.
1L.H4 G Reverse 1L.LH4 to DAC32 procedure.

DAF91 1LD5 G Reverse 1LD5 to DAF91 procedure.
1S5 E No changes.
1U5 G Reverse 1U5 to DAF'91 procedure.

DAF96 1AH5 E No changes.

DC70 6375 G No changes.

DC80 1E3 E No changes.

DCC90 3A5 E No changes.

DD6 6ALS5 E No changes.

DD7 6AL5 G No changes.

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

DF62 1AD4 E No changes.

DF91 1T4 E No changes.

DF92 1L.4 G No changes.

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

D904 1U4 G No changes.

DH63 6Q7 G No changes.

DHT7 6AT6 E No changes.

DH149 7C6 G No changes.

DK32 1A7 E No changes.
1L A6 G Reverse 1L.A6 to DK32 procedure.

DK91 1R5 E No changes.

DK92 1AC6 E No changes.
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EUROPEAN-AMERICAN TUBE SUBSTITUTION DK96-ECC91

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 154 G No changes.
DL92 354 E No changes.
DL93 3A4 E No changes.
DL94 3Y4 E No changes.
DL95 3Q4 E No changes.
DL96 3C4 E No changes.
DM70 1M3 G No changes.
DP61 6AK5 E No changes.
DY30 1B3 G No changes.
DY80 1X2A G No changes.
EA1T6 6489 E No changes.
EAA91 6ALS G No changes.
EABCS80 6AKS E No changes.
6T8 G No changes.
EB34 6H6 E Parallel circuits only. No changes.
EB91 6AL5 E No changes.
EBC33 1639 G No changes.
EBC90 6AT6 E No changes.
EBC91 6AV6 G No changes.
EBF80 6N8 E No changes.
ECT0 5718 G No changes.
EC80 6Q4 E No changes.
ECS81 6R4 E No changes.
EC90 6C4 B 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 12ATT7 E No changes.
ECCS82 12AU17 E No changes.
ECCS83 12AX7 BE No changes.
ECC85 6AQ8 E No changes.
ECCI1 6J6 E No changes.

39



ECF82-EL821 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY
ECF82 6U8 E No changes.
ECH35 6E8 E No changes.
6P 8G E Parallel circuits only. No changes.
ECHS81 6AJ8 E No changes.
ECL80 6ABS E No changes.
ECLS82 6BMS8 E No changes.
EF70 6487 G No changes.
EFT1 5899 G No changes.
EF72 5840 G No changes.
EF73 6488 E No changes.
EF'80 6BX6 E No changes.
EF85 6BY7 E No changes.
EI'86 6267 E No changes.
EF91 6AM6 E No changes.
EF92 6CQ6 E No changes.
EF93 6BA6 E No changes.
EF94 6AU6 G No changes.
EF95 6AK5 E No changes.
EF96 6AG5 G No changes.
EH90 6CS6 E No changes.
EK90 6BE6 E No changes.
EL33 6M6G E No changes.
EL34 6CAT G No changes.
EL37 6L6 E No changes.
5881 E No changes.
EL38 6CN6 E No changes.
EL70 6373 G No changes.
EL81 6CJ6 E No changes.
EL83 6CKS6 E No changes.
EL384 6BQ5 E No changes.
ELS85 6BN5 E No changes.
EL90 6AQ5 E No changes.
EL91 6AKS6 G Rewire as follows:
Change pin No. 2 to pin No. 7 & 2
60 7 to 6
@
O Q
T
6AMS E No changes.
EL821 6CH6 G No changes.
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EUROPEAN-AMERICAN TUBE SUBSTITUTION EM34-KT63

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY

EM34 6CD7 B No changes.

EMS80 6BRS5 E No changes.

EN91 2D21 E No changes.

EQ80 6BE7 E No changes.

EY51 6X2 E No changes.

EYT70 5641 G No changes.

EYS80 6U3 E No changes.

EY84 6374 B No changes.

EZ35 6X5 E No changes.

EZ80 6V4 E No changes.

EZ81 6BW4 E No changes.

EZ90 6X4 E No changes.

GZ30 574 E No changes.

GZ32 5V4 E No changes.

GZ34 5U4 G No changes.

H52 504 G No changes.

H63 6F'5 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 B No changes.

HF'94 12AU6 G No changes.

HK90 12BE6 E No changes.

HI.90 19AQ5 E No changes.

HL.92 50C5 E No changes.

HMO04 6BE6 E No changes.

HY90 35W4 E No changes.

KBC32 1H6 G Reverse 1H6 to KBC32 procedure.

KF'35 1E5 E No changes.

KK32 1C6 G Reverse 1C6 to KK32 procedure.
1Cc7 G No changes.
1D7 G Parallel circuits only. No changes.

KI.35 1F4 G Reverse 1F4 to KL.35 procedure.
1F5 G No changes.

KT32 25L:6 G No changes.

KT63 6F6 G No changes.
6J7 G No changes.

41



KT66-5P6 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.
KTW63 6K7 G No changes.
L.63 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.
N77 6 AM5 E No changes.
N78 6BJ5 E No changes.
N144 6ANS5 G No changes.
N148 7C5 G No changes.
N152 21A6 G No changes.
N329 16A5 G No changes.
N359 21A6. G No changes.
N709 6BQ5 G No changes.
PABCS80 9AKS8 E No changes.
PCC84 TANT E No changes.
PCC85 9AQ8 E No changes.
PCF80 8A8 G No changes.
9A8 E No changes.
PCF'82 9U8 E No changes.
PL.21 2D21 E No changes.
PL381 21A6 E No changes.
PL.82 16A5 BE No changes.
PL383 15A6 E No changes.
PY80 19X3 E No changes.
PY81 17Z3 E No changes.
PY82 19Y3 E No changes.
QQV03-10 6360 G No changes.
QQV03-28 6252 G No changes.
QV05-25 807 G No changes.
SPé6 6AM6 E No changes.
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EUROPEAN AMERICAN

TDO03-10
U50
Ub2
U170
U78
U147
U149
U154
U319
UF41
UBC41
UCH42
w17
we3

w77
w149

w179
X14
X17
X18
X63
X179
X81
X148
Y61
Z14
Z63
VAN

7152
Z179
ZD17
ZD19
13

1FD9
1P10
6ATE

5861
5Y3
504
6X5
6X4
6X5
Y4
19Y3
19Y3
12AC5
14L7
14K7
1T4
6K7

6065
817

6BY17
1A7
1R5
1AC6
6A8
6AES
87
87
6U5
IN5
6J7

6AM6
6064

6BX6
6BX6
185
1S5
1T4
185
3SF
6AT

EUROPEAN-AMERICAN TUBE SUBSTITUTION

PERF.

G

H B H A QB Q@ B Q@ QB @ Q@ H Q& HQQQHD QBB B @@ Q@ 8B @ Q

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No
No
No
No
No
No
No
No
No
No

No
No

No
No
No
No
No
No
No
No

CIRCUIT CHANGES NECESSARY

changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.

changes.
changes.

changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.
changes.

changes.
changes.

changes.
changes.
changes.
changes.
changes.
changes.
changes.

changes.

TD03-10-6A7E
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6D2-30L1

EUROPEAN AMERICAN PERF.

6D2
6F12
8D3
30C1
30L:1

0A2-1C6

AMERICAN
OA2
OA4
OB2
OD3
OE3
0G3
1A3
1A7

1AB6
1ACS

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

1C6

6ALS
6AM6
6 AM6
8A8

TANT

EUROPEAN PERF.

150C2
Z300T
108C1
150C3
85A1
85A2
DAS0

DK32
X14

DK96

DK92
X18

DF62
DF96
DAF'96
DF'96
DY30

DL.35
N14

KK32

G

Q Q m Q@

B

Q QFE Q@ H 8 Q 5 BHEH ®H QF ®oH M @ Q@

©JO
® O

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

OO’

ORIG

WU

to pin No.
to
to
to
to
to

THIRD SUPPLEMENT — RECEIVING TUBE SUBSTITUTION GUIDE

Cle)

©®

sue

®

e



AMERICAN
1C7
1D7
1E3
1E5
1F4

1F5
1H5

1H6

1.4
1LAG6

1LC5

1LD5

1LH4

1LN5

1M3
1N5

1Q5

EUROPEAN PERF.

KK32
KK32
DC80
KF35
KL35

K135

DAC32
HD14
KBC32

DF92
DK32

DF33

DAF91

DAC32

DF33

DM70

DF'33
Z14

DL36

AMERICAN-EUROPEAN TUBE SUBSTITUTION

G

Q Q =

Q Qr Q

Q

H Qb Q

CIRCUIT CHANGES NECESSARY

No changes.

Parallel circuits only. No changes.

No changes.

No changes.

Rewire as follows: Change to five pin socket.

Change pin No.
O]

©
@

0f0)

ORIG
No changes.

No changes.
No changes.

Rewire as follows:
Change pin No.

No changes.

Rewire as follows:
Change pin No.

@@@@
@@@@

ORIG

Rewire as follows:

Change pin No.

®®

Q

OO

ORIG

©C
o9

Rewire as follows:

Change pin No.

@
Q

O ~®
@G)Q(éD

Rewire as follows:
Change pin No.

‘
C)

OPAD)
@@O@@

Rewire as follows:
Change pin No.

(OPNO)
&

QRIG

&
C/

No changes.

No changes.
No changes.

No changes.

1

QW

to pin No.
to
to
to
to

6 to grid cap.

CODHR DN RN O QD WH CO W O UTIN =t

C1OO OYLI DD

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

IR W

QLN N QU W
o
kst

~1 U D

1C7-1Q5

(00}

©Q
Ce

sue

0]6)

08

sue

690
®
@@@

SuB

®® @@

@
<
L3

Cl®
@

O

%

©
&

suB
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1R5-6AG5

AMERICAN
1R5

154
155

1T4

104
1U5

1X2A
2D21

3A4
3A5

3B4
3C4
34

3Q5
354

3V4

5U4

5V4
5Y3
5Z4
6A7
6A8
6AB4
6AB3

6AES
6AGS5

46

EUROPEAN PERF.

DK91
X17

DL91
DAF91
ZD17
ZD19
1FD9
DF91
w17
1F3
DF904

DAF91

DY80

EN91
PL21

DL93

DCC90
DL99

HD30
DL96

DL95
N18

DL33
DL92
N17

1P10

DL9%4
N19

GZ34
H52
U52
GZ32
U50
GZ30
6ATE
X63
EC92

ECLS80
SN152

X179
EF96

Q Q HEE moEE Q =a

Q &H o B2 Q@ 82 H Q # QQQ HE HEEE B o HEH B B QB H BER 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
03%0)
@
0

ORIG

S&C)
N W

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.

to pin No. 3
to 4
to 5
to 6

690

sue

Q@@



AMERICAN
6AJ8

6AK5
6AK6
6AK38
6ALS

6AMS5

6AM6

6AQ4
6AQ5
6AQS8

6AT6

6AU6
6AV6
6BA6

6BE6
6BE7

6BJ5
6BM38

6BN5
6BQ5

6BR5
6BW4
6BX6

6BY7

6C4

6CAT

EUROPEAN PERF.

ECHS81
DP61

EF95

EL91
EABCS80

D77
DD6
DD7
D152
EAAQ1
EB91
6D2

EL91
NT7
N144
EF91
SP6
VAN
6F'12
8D3
EC91
EL90

B719
ECC85

DHT77
EBC90

EF94
EBCI1

EF93
HMO4

EK90
EQS80

N78
ECLS82

EL85

EL84
N709

EMS80
EZ81
EF'80
Z152
Z179

EF85
w179

EC90
L

EL34

AMERICAN-EUROPEAN TUBE SUBSTITUTION

E

Q HD QF QFH H ®H QR 8 H H =2 B @58 Q@ Q HE 25Q BN B AQQEHE QEE QEQQQRED m Q 2o

CIRCUIT CHANGES NECESSARY

No changes.
No changes.

No changes.

Reverse EL91 to 6AK6 procedure.
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.

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.

6AJ8-6CA7
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6CD7-6X5 THIRD SUPPLEMENT ~ RECEIVING TUBE SUBSTITUTION GUIDE

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY
6CD7 EM34 E No changes.
6CH6 EL821 G No changes.
6CJ6 ELS81 E No changes.
6CK6 ELS83 G No changes.
6CN6 EL38 E No changes.
6CQ6 EF92 E No changes.
6CS6 EH90 E No changes.
6E8 ECH35 E No changes.
6F'5 H63 E No changes.
6F'6 KT63 G No changes.
6H6 EB34 E Parallel circuits only. No changes.
D63 G No changes.
6J5 L63 G No changes.
6J6 ECC91 E No changes.
6J7 KT63 G No changes.
Z63 G No changes.
6K17 KTW63 G No changes.
w63 G No changes.
6L.6 EL37 E No changes.
KT66 E Parallel circuits only. No changes.
6M6G EL33 E No changes.
6N8 EBF80 E No changes.
6P8G ECH35 E Parallel circuits only. No changes.
6Q4 EC80 E No changes.
6Q7 DH63 G No changes.
6R4 ECS81 E No changes.
6SL.7 ECC35 G Parallel circuits only., No changes.
6SN7 B65 G No changes.
ECC33 G Parallel circuits only. No changes.
6T8 EABCS80 G No changes.
6U3 EY80 E No changes.
6U5 Y61 E No changes.
6U8 ECF82 E No changes.
6V4 EZ80 E No changes.
6X2 EY51 E No changes.
6X4 EZ90 E No changes.
U178 E No changes.
6X5 EZ35 E No changes.
U147 G No changes.
u70 G No changes.
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AMERICAN-EUROPEAN TUBE SUBSTITUTION 7AN7-21A6

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY
TANT B319 G No changes.
PCC84 E No changes.
30L1 G No changes.
TB7 w149 G No changes.
C5 KT81 G No changes.
N148 G No changes.
Cé6 DH149 G No changes.
87 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 changes.
9A8 PCF80 E No changes.
9AKS PABCS80 E No changes.
9AQS8 PCC85 E No changes.
9U8 PCF82 E No changes.
12AC5 UF41 E No changes.
12ATS6 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.
HF94 G No changes.
12AV6 HBC91 G No changes.
12AX7 ECCS83 E No changes.
12BA6 HF'93 E No changes.
12BE6 HK90 E No changes.
12SN7 B36 G No changes.
14K7 UCHA42 E No changes.
1417 UBC41 E No changes.
15A6 PL83 B No changes.
16A5 N329 G No changes.
PL82 E No changes.
1773 PY81 E No changes.
19AQ5 HL 90 E No changes.
19X3 PYS80 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.
PL381 E No changes.
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25166489 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY
25L6 KT32 G No changes.
35W4 HY90 E No changes.
50C5 HL.92 E No changes.
807 QV05-25 G No changes.
1639 EBC33 G No changes.
5641 EY70 G No changes.
5718 ECT0 G No changes.
5840 EF172 G No changes.
5861 TDO03-10 G No changes.
5899 EF71 G No changes.
6064 Z77 G No changes.
6065 W11 G No changes.
6252 QQV03-28 G No changes.
6267 EF86 E No changes.
6360 QQV03-10 G No changes.
6373 EL7T0 G No changes.
6374 EY84 E No changes.
6375 DCT70 G No changes.
6487 EF70 G No changes.
6488 EF73 E No changes.
6489 BEAT6 E No changes.



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 (0)36
(114, 15
01A (0)33 1AB6 (3)1, 44* (2)1
(3)1, 44*
0A2 (0)33 1AC5 (0)35
(3)44* (3)1 1B4 (0)36
0A3 E?;?g 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 (037
(3)44* 1AE4 50)36 (31, 2
114
0B3 (0)33 1C5 (0)37
(3)1 1AES (3)1 (15
3)44*
0C3 (0)33 1AF4¢ (0)36 )
. 035 (3)1, 44+ 1C6 (0)37
(3)44*
(3)44* 1AFS (0)36
(1)14 107 (0)37
0E3 (3)44* (3)45*
1AF6 (3)1
0G3 (3)44* 1Cc8 (0)37
1AG4 31
0Y4 (0)33 1c21 (0)37
0Z4 (0)33 1AGS5 (3 1D3 (3)2
(D13, 14 1AH4 31 1D5 (0)38
0Z4A (0)33 .
- . 1AHS (3)1, 44 - 1
(3)44* 1AHG (3N 1D7 (0)38
1A4 (0)33, 34 1AJ4 (31, 44* (257
(114 LAJS @1 1D8 (0)38
1A5 E(l);:ﬁ LAKA 31 1E3 (3)2, 45*
1E4 0)38
1A6 (0)34 1AK5 (3N 5332
1A7 (0)34, 35 1AX2 (31 1E5 (0)38
Eg}é* (3)45*

51



THIRD SUPPLEMENT -RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
1E7 (0)38 1LF3 (3)2 1v (0)47
(H19
1E8 (0)38 1L.G5 (0)43
(H17 1v2 (0Y47
1F4 (0)38
(D15 1LH4 (0)43 1V5 (0)47
(3)45* (D17, 18
(3)45* 1Ve (3)2
1F5 (0)38
(1)15 1LN5 (0)43, 44 1W4 (0)48
(3)45* (1)18 (118
(3)45*
1F6 (0)38 1W5 (0)48
1M3 (3)2, 45* 1x9 (0y48
1F7 0)39
( 1N5 (0)44 (1)19, 20
1G4 (0)39 Eéﬁ?* ()1
1G5 (0)39 1X24 EB‘;‘O
(D15 1N§g (0)44, 45 (3)46*
1G6 (0)39 1P5 (0)45 1Y2 (1)20
()15 (118
1722 (0)48
1H4 (0)39 1Q5 (0)45 (1)20
(115 (1)18
(3)45* 2A3 (0)48
1H5 (0)39 (120
(D15 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*
135 (0)39 2A6 (0)48
(D16 1S4 (0)46
(1)18, 19 2A7 (0)48
1J6 (0)39 (3)46*
(H16 2AF4 (3)2
185 (0)46
1L4 (0)39 (1H19 283 (3)2
(1)16 (3)46*
(3)45* 2B5 (3)2
186 (0)46
1L6 (0)40 2BN4 (3)2
(16 1SA6 (0)46
(1H19 2B7S (0)49
1LA4 (0)40
()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
(D16 (3)46* 2C22 §0)49
3)3
1LB6 (0)41 1T5 (0)47
(119 2C51 (0)49
1LCS (0)41, 42 (3)3
(3)45* 1T6 (0)47
2C52 (0)49
1L.C6 (0)42 1U4 E(l);g (3)3
1LD5 (0)42, 43 (3)2, 46* 2CB5 (3)3
(3)45*
105 (0)47 2D21 (0)49
1LE3 (043 (3)46* (3)3, 46*
(1)1s, 17
(3)2 106 (0)47 2D21W (3)3
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
2E5 (0)49 3B7 (0)51 4BK7 (3)5
2E22 (3)3 3B7/1201  (0)51 4BN6 (3)5
2E26 (0)49 3BA6 (3)4 4BQ7 (3)6
2E30 (0)49 3BC5 (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 (3)4 4CB6 (3)6
2E42 (0)49 3BY6 (3)4 4CX7 (3)6
2G5 (0)49 3BZ6 (3)4 4DT6 (3)7
2G21 (0)50 3C2 (3)4 5A6 (0)53
2G22 (0)50 3C4 (3)4, 46* 5AMS8 (3)7
28/4S (0)50 3C5 §0)51 5ANS (3)7
3)4
2T4 (3)3 5AQ7 (3)7
3C6 (0)51
2v2 (3)3 5AS4 (3)7
3CB6 (34
2v3 (0)50 5AS8 (3)7
3CE5 (3)5
2W3 (0)50 5AU4 (3)7
3CF6 (3)5
2X2/879 (0)50 5AV8 (3)7
3CS6 (3)5
2Y2 (0)50 5AW4 ()1
3D6/1299  (0)51 (3)7
272/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 (2)1
3A4 (0)50 (3)8
(3)46* 3LE4 (0)52
(1)21 5B8 (3)8
3A5 (0)50
(3)46* 3LF4 (0)52 5BES (3)8
(1)21
3A8GT (0)50 204 (052 5BK7 (3)8
3AF4 (3)3 (3)5, 46* 5BR8 (3)8
3ALS5 (3)3 3Q5 (e ™2 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*
4BC5 (3)5 5R4GY (0)53
3B5 (0)50, 51 (2)1
(1)20 4BC8 (3)5
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THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
5T4 (0)53, 54 6AB4 (0)517, 58 6AJ4 (2)2
(2N (2n
(3)8 (3)46* 6AJ5 (0)61
5T8 (3)8 (2)2
6AB5/6N5  (0)58
5U4 (0)54 6AJT (0)62
n 6AB6 (0)58
(3)46* 6AJS (2)2
6AB7/1853  (0)58 (3)47*
5U4G (3)8
6ABS (3)9, 46* 6AK4 (3)9
5U4GA (3)8
6AC5G (0)58 6AKS5 (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
BACT (0)59 (2)3
5V4 (0)54 (3)9 (3)47*
(M1
(3)9, 46* 6ACT/1852  (0)59 6AKT (0)62
5V6 (3)9 6AD4 (0)59 6AKS8 (2)3
(3)47*
5W4 (0)54 8AD5 (0)59
@n 6ALS5 (0)62
(3)9 6AD6 (0)59 (1)23
(3)10, 47*
5X3 (0)54 6AD7 (0)60
(1)22 6ALG Etl);gg
5X4 (0354 6ADS (3)9
1 6AES (0)60 (310
5X8 (3)9 (1)22 6ALT (0)62
6AE6 0)60
5Y3 (0)55 © 6AM4 (2)3
2)1 6AET 3)9
§3§9, 46* 3 6AM5 gg;gz
6AES 3)46*
5Y4 (0)55 ® (3)47*
(2n 6AF4 (2)1
6AM6 (0)62, 63
©®9 (39 (3)10, 47+
573 0)55 6AF5 0)60
22)1 51;22 6AMS (3)10
524 50)56 6AF6 (0)60 6AN4 (2)3
2)1
(3)9, 46* 6AFT (0)60 6AN5 (0)63
6A3 (0)56 6AG5 (0)60 6ANG6 (0)63
1)22
6A4 (0)56 §2§1 6ANT (0)63
3)9, 46*
6A4/LA (0)56 (3)9, 46 BANS (3)10
A 0)60
6A5 (0)56 bAGEG (0% 6AQ4 (3)10, 47*
6AG 0)60
6A6 (0)56 T © 6AQ5 (0)63
(1)21 6AH4 (2)2 (1)23
(2)3
6AT Ecl)gs;s 57 6AH5 (0)61 (310, 47*
2
(3)46* 6AH6 (0)61, 143 6AQ6 (063
(2)2 (1)23
6A8 (0)57 (3)9 (3)10
(121, 22
(3)46* 6AH"7 (0)61 6AQT (0)63
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
6AQ8 (3)47* 6B8 (0)67 6BK4 ()13
6AR5 (0)64 6BAS5 (0)87 6BK5 (2)4
6AR6 (0)64 6BA6 (0)67 6BK6 (0)69
(1)23 51;24 (3ns3
2)3
6ART (0)64 (3)11,47* 6BK7 §2)4
3)13
6ARS8 (3)10 6BA7 (0)67
6BL4 (3)13
6AS5 (0)64 6BAS (312
(2)3 6BL7T (1)24
6ASE (064 6BC4 (3)12 (2)4
(3)10 6BCS (087 6BM5 (2)4
(1)24
6AST (310 (2)3 6BM8 (3)47*
3)12
6ASTG (0)64 ( 6BN4 (3)13
6BCT (0)68
6ASS (3)10 6BN5 (3)13, 47*
6BC8 (312
6AT6 (0)64, 65 6BN6 (0)69
(3)10, 47 6BD4A (3)12 (3)13
6AT8 (3)10 6BD5 (0)68 6BN7 (1)24
6AU4 (10 6BD6 (0)68 6BN8 (3)14
(3)12
6AUS (0)65 6BQ5 (3)47*
(1)23 6BD7 (0)68 Q (
6BQ6 0)69
6AU6 (0)65, 143 6BESG (0)68 (2)4
83';’; a7 (312, 47* (314
BE , 47* 6BQT 1)24
6AUS @i 6BET (3)12, 47 Q 5234
6AV4 (11 6BES ()12 (3)14
EAVS ()65 6BF5 (0)68 6BR5 (3)47*
CAVE (065 6BF6 (0)68 6BRT (3)14
gﬁl - 6BF7 (0)68 6BRS (3)14
BG 0)68 6BS5 3)14
6AWT7 (0)65 6BG6 §1;24 3
SAWS - (3)12 6BS7 (3)14, 15
SAX4 (124 6BGT (0)68 6BS8 (3)15
(311 6BH5 (3)12, 13 6BT6 E0)69
2)4
SAXS (50 6BH6 (0)68 (3)15
(1)24
6AX6 (0)65, 66 (3)13 6BTS8 (3)15
6AX8 (3)11 6BHS (3)13 6BUS (3)15
6AZS8 (3)11 6BJ5 (3)13, 47* 6BU6 (0)69
6B4 (0)66 6BJ6 (0Y68, 69 6BUS (3)15
(2)3
6B5 (0)66 (3)13 6BVT (3)15
6B6 (0)66 6BJ7 (3)13 6BVS (3)15
6B7 (0)87 6BJ8 (3)13 6BW4 (3)15, 47*
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THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
6BW6 (2)4 6CG8 (3)17 6DN6 (3)20
6BWT (3)15 6CH6 (2)6 6DQ6 (3)20
(3)17, 48*
6BX4 (3)16 6DT6 (3)20
6BX6 (24 6CHT 317 6E5 (0y73
(3)16, 47
6CH8 117 6E6 (0)73
6BX7 (2)4 6CJ6 (3)18, 48* (125
6BX8 (3)16 6CK6 (2)6 6ET (0)73
6BYS5 Egggs (3)48* 6ES (073
6CL6 (2)6, 7 (3)48
6BY6 (3)16 (3)18 6F4 (0)73
6BY7 Eg;iw 6CL8 (3)18 6F'5 (0)73, 74
6CM6 (3)18 (3)48
6BYS8 (3)16 M7 318 6F'6 (0)74, 143
6BZ6 (316 (3)50,48*
7 5 6CMS8 (3)18 !
6BZ1T
P 0)74
(3)16 6CN6 (3)18, 48* 67 25
6BZ8 (3)16 6CN7 (3)18 G6F'8 (0)74
6C4 §0)69. 70 6CQ6 (3)48* (125
2)5 6G5 0)15
(3)16, 47* 6CQT7 (3)18 (See 6US5)
6C5 g?g;g 6CR6 (3)18 6G6 (0)75
(2)5 6CS5 (3)18 6H4 (0)75
6C6 gg;’{g. 71, 143 6H5 (075
6CS6 @y 6H6 0
6C7 (0)71 (3)19, 48* 53353 48*
6C8 (071, 72 6CS7 (3)19 6H8 (0)75
6CA5 (3)16 6CUS5 (3)19 6J4 (g§75, 76
20
6CAT (3)17, 47% 6CU6 (2)7 (
(3)19 6J5 (0)76
6CB5 (3)17 (1)25
6CX7 (3)19 (2)7
6CB6 (0)72 (3)20, 48*
&55 6D4 (072 6J6 E(B?G
26
(3)17 6D6 (0)72 (3120, 48*
6CD6 Sk 607 (@72 637 (076, 77, 143
(317 6D8 (0)72 (3)20, 48
6CD7 3)17, 48* 6J8 (0Y77, 78
(3) 6DA6 (3)19 (1)26
CE 3) 17
6CES5 (3) 6DB6 (3)20 6K4 ()78
CF 2)6
6CF6 (2) 6DC6 (3)20 6K5 (0)78
6CG6 1)25
(a6 S0EG (3120 6K (oy1s, 79
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
6K7 (0)79, 80 6R8 (0)83 6SU7 (0)91
(3)20, 48* (1)27 (3)21
6K8 gll);gg 654 (1)27 6SV7 (0)91
6L4 (0)80 656 (0)84 65217 (0)91
6SA7 (0)84 6T4 (2)8
6L5 g(l);gg (1)28 (3)21
6L6 ()80, 81 657 Eg;gg 6T5 (0)91
(1)26, 27 6T6 (0)91
(3)20, 48* 6S8 (D27
6L7 (0)81 6S8GT (2)8 o1 91
6T8 (0)91, 143
6M5 ggggl 6SA7 (3)20 gggo
(3)20 6SB7Y Etl);gg (3)48*
6M6G (0)81 (3)20 6U3 (2)8
(3)48* 3)21, 48*
6SC7 (0)84, 85 @
6M7G (0)81 (1)28 6U4 (0)91
6M8GT (0)81 6SD7 (0)85 (130
6U5 (0)91
6N4 (0)81 6SE7 (0)85 (1;30
6N5 (0)81 6SF5 (0)85, 86 (348
6U6 0)91, 92
6N6 (0)81 6SF7 (0)86 51;30
6N7 (0)81, 82
et R S
(3)20
6N8 (0)82 6U8 (1)30
(3)48* 6SH7 (0)86 (2)8
6P5 (0)82 Eé%%% (3)21, 48
(1)27 . 6V3 (2)9
6P (0132 6SJ7 g(l)ggg. 87 (3)21
(127 (3)20 6V4 (0)92
6P8G (082 6SK7 (0)87, 88 (D21, 48
(3)48 (;)gsla 6V5GT (2)9
6Q4 (2)8 . @ 6V6 (0)92, 93
(3)48 6SL7 Etll)gg (130
6Q5 (320 (3;21, 48* @21
605G (0182 . o 6V7 (093
0)88, 89
66 ()82 (1329 6V8 (0)30, 31
6Q1 (082, 83 (21, 48e 6W2 (321
(1)27 ’
(3)48* 65Q7 (0)89, 90 6W4 (0293
(1)29 (131
6R4 (0)83
e 6SR7 (090 6W5 (093
(130 6W6 (0)93
6R6 (0)83 6SS7 (090 gggl
6R7 (0)83
(1)27 65T7 (0)91 6WT (0y93, 94
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THIRD SUPPLEMENT -RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
6X2 (3)21, 48* 785 (0)100 7T7 (0)105, 106
(1)32
6X4 (0)94 vT (0Y106
(3)21, 48* 7B6 (0)100
(1)32 TWT (0)106
6X5 (0)94, 95
(3)21, 48* 787 (0)100, 101 7X6 (0)106
(1)32
6X6G (0)95 (3)49* X7 (0)106
6X8 (1)31 7B8 (0)101 7Y4 (0)106
(2)9 (1)32 (1)34
(3)49*
6Y3G (0Y95 7C4 (0)101
774 (0)106
6Y5 (0)95 7C5 (0)102 (1)34
(1)32 (3)21
6Y6 (0)95 (3)49*
8A8 (3)49*
6Y7 (0)96 7C6 (0)102
(3)21 (1)33 8AUS8 (3)22
(3)49*
6YT7G (0)144 8AWS (3)22
7C7 (0)102, 103
673 (0)96 (1)33 8BAS8 (3)22
(3)21
674 (0)96 8BHS (3)22
D7 (0)103
625 (0)96 8BN8 (3)22
TE5 (0)103
677 (0)96 8CG7 (3)22
7E6 (0)103
62Y5 (0)96 (1)33 8CM7 (3)22
7A4 Etl)gssaz TE7 (0)103 8CN7 (3)22
TF7 (0)103 8CST (3)22
7A5 (0)97
(3)21 7F8 (0)104 8SN7 (3)22
1)33
TA6 (0)97 53321 9AS8 (3)49*
(3)21
9AK 3)49*
AT ()97, 98 7G7 (0)104 8 (3)49
(1)31, 32 7G7/1232 (0)104 9AQS (3)49*
A8 E(l);gg 7G8 (1)33 9BM5 (3)22
7AB? (0)98, 99 TH7 (0)104 9BW6 (3)22
7AD7 (0)99 731 (0)104 9U8 (3)49*
(1)33
7TAF7 (0)99 10 (0)106
(1)32 KT (0y105
10Y (0)106
7AGT (0)99 7L7 (0)105
124 (0)106
7TAH7 (0)99 N7 (0)105
(1)33, 34 12A4 (2)9
TAJT (0)92
Q7 (0)105 12A5 (0)107
7TAK7 (0)99 (1)34
12A6 (0)107
7AN7 (3)49* TR7 (0)105 (1)34
(1)34
7AU7 (3)21 12A7 (3)22
787 (0Y105
7B4 (0)100 (1)34 12A8 (0)107
(1)32 (3)49* (1)35
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
12ABS5 (3)22 12AZ7 (1)36 12CU5 (3)24
12AC5 (3)49* 12B4 (2)9 12CU6 (3)24
12AC6 (3)22 12B6M (0)109 12D4 (3)25
12AD6 (3)22 12B7 (0)109 12DQ6 (3)25
12AD7 (3)22 12B8GT (0)109 12E5 (0)110
12AES (3)22 12BA6 (0)109 12F5 (0)110
12AF6 (3)22 5833* 12F'8 (3)25
12AG6 (3)22 12BA7 (0)109 12G4 (3)25
12AH7 (0)107 12BD6 (0)109 12G7G (0)110
(135 12BE6 (0)109 12G8 (3)25
12AHS8 (2)9 (3)49* 12H4 (3)25
12AJ5 (3)22 12BF§ (0)109 1286 (0110
12AK7 (2)9 12BHT §‘1’§§29 12J5 (0)110
12AL5 (0107 (3)23 (3)25
12AQ5 (3)22, 23 12BJ7 (3)23 12J7 (0110
12AS5 (3)23 12BK5 (3)23 12J8 (3)25
12AT6 (0)108 12BK6 (0)109 12K5 (3)25
%335 12BL6 (3)23 12K7 (0)110,111
(3)49* (1)36
12AT7 (0)108,143 LAENG D30 12K8 (0)111
(135 12BQ6 (3)23 (1)36
(3)23, 45 12BR7 (3)23 12L6 (3)25
12AU6 aoe 12BT6 (0)109 1218 (0111
12AU7 (0)108 12BU6 (0)110 12Q17 (0)111
(3a3 12Bv7 (3)23 (1)36
12AV5 (3)23 12BW4 (3)23 12R5 (8)25
12AV8 (0)108 12BY7 (2)9 1258 (29
(3)49* (3)23 12SA7 (0)111, 112
12AV7 (0)108 12BZ7 (2)9 (D36
s s s ol
12AW6 (0)108 12C8 (0)110 12SF5 (0)113
(135 12CA5 (3)24 (1136
12AX4 (1)36 L2CME (324 12SF7 (0)113
12AX7 Etlngégs 12CN5 (324 128G7 E(Ré?
(3)23, 49*
12AY7 (0)108, 109 HCRS 28 12587 5(1%%3
(1)36 12CS6 (3)24
(3)23 190TS (324 12837 Ecl);%%s
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THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
12SK'7 (0)113, 114 14E7 (0116, 117 19BG6 (0)118
(NH37
(2)10 14F17 (0)117 19Cs8 (0)118
(1)39 (1)40
12SL:7 (0114
(1)37 14F8 (0)117 19J6 (2)10
(3)25 (1)39
19T8 (0)118
12SN7 (0;114 14H7 o117 (1)40
(1)37
(3)25, 49* 14J7 0117 19Vs8 (1)40
(1)39
125Q7 (0)114, 115 19X3 (2)10
(1)37 14K7 (3)49* (3)26, 49*
(2)10
14L.7 (3)49* 19X8 (3)26
12SR7 (0)115
(1)38 14NT7 (0117 19Y3 (2)10
(1)39, 40 (3)49*
12887 (2)10
14Q7 (0117 20 (0118
12SW7 (0115 (1)40
(1)38 20J8 (0)118
14R7 (0117
128X7 (0)115 21A6 (3)25, 49*
14S7 0117
125Y7 (0)115 21A7 (0)118
(1)38 14v7 (0)117
22 (0)118
1207 (3)25 14W7 (0117
24A (0)118
12V6 (2)i0 14X7 (2)10
(3)25 25A6 (0)118, 119
14Y4 (MH117
12W6 (3)25 25A7 (0)119
15 (0)117, 118
12X4 (2)10 25AC5H (0)119
(3)25 15A6 (3)26, 49*
25AV5 (0119
12Z3 (0)115 15A8 (3)26 (3)26
(1)38
16A5 (3)26, 49* 25AX4 (3)26
12725 (0115
17 (0)118 25B5 (0)119
14A4 (0)115
(3)26 17AVS (3)26 25B6 (0)119
14A5 (0)116 17AX4 (3)26 25B8GT (0119
14A7 (1)38 17C5 (3)26 25BK5 (2)11
14A7/12B7 (0)116 17CA5 (3)26 25BQ6 (0)119
14AF7 (1)38 17DQ6 (3)26 25C5 (3)26, 27
14AF7/XXD (0)116 17H3 (3)26 25C6 (0)119
14B6 (0)116 17Z3 (3)26, 49* 25CA5 (3)27
(1)38
18 (0118 25CD6 (3)27
14B8 (0)116
18A5 (3)26 25CU8B (3)27
14C5 (0)116 19 o1
8 D
1407 5(1))116 JoAGs 10 25D8GT (0)120
)39
(R9+ 25DN6 (3)27
14E6 (0)116 D
(1)39 19AU4 (3)26 25DQ6 (3327
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CUMULATIVE INDEX-AMERICAN RECEIVING TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
25L6 (0)120 34 (0)122 50 (0)129
(2)11 (1)41
(3)26, 50* S5 0122, 123 50A1 (3)27
25N6 (0120 ' 50A5 (0)129
(1)40 35B5 (0y123 (1)42
258 (0)120 35C5 (0)123 50AX6 (0)129
25U4 (3)27 35L6 (0)124 50AX6G (2)12
(1)41
25W4 (0)120 50B5 (0)129
(3)27 35W4 (0)124 (1)42
W , (3)50*
25W6 (3)27 sy (o124, 125 50BK5 (3)27
25X6 (0)120 ()41 50C5 (0)129
1)42
25Y4 (0)120 3573 (0)125 §3;50*
(1)a1
25Y5 (0)120 50C6 (0)129
357 0)125
2573 (0)120 524 21;41 (142, 43
50L6 0)129
2574 (0)120 3575 (0)125, 126 §1§43
(1)41, 42
2575 (0)120, 121 50X6 (0)130
3576 (0)126
2576 (0121 50Y6 (0)130
35/51 (0)126
26 (0)121 (1)41 (1)43
26A6 (0y121 36 (0)126 50V (0130
(2)11 5076 (0130
26A7 (0)121 3 (O126
5027 0) 130
(2)11 38 (0)126 ©
26BK6 (0)121 39/44 (0)126 EF50 (0130
26C6 (0y121 40 (0)126 52 (0130
26CG6 (2)11 40A1 (3)27 VT2 (0130
26D6 (0121 40B2 (3)27 53 (0130
()11 55 (0)130
4075 (1)42
26Z5W (1)40 558 (0)130
41 (0)127
27 (0121 56 (0)131
42 (0)127, 128
28D7 (0)122 56AS (0)131
ggg{ 43 (0)128
" (0128 56S (0)131
28DTW (0)122
8Z 0)122 i 1 (has "
2
5 52312 4573 (0)128 (143
57AS (0)131
30 (0)122 4575 (0)128
(1)42 57S (0)131
31 (0)122
01125 46 (0)128 58 (0)131
32 43
© 47 (0)128 (1)
32L.7 0)122
(0) 48 (0129 58AS (0)131
33 (0)122 58S 0)131
(1)40 49 (0)129 ©




THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
59 (0)131 485 (0)137 1280 (0)139
70A7 (0)131 807 (1)43, 44 1284 (0)139
(3)27, 50*
70L7 (0)131, 132 1291 (0)139
864 (0)137
71A (0)132 1293 (0)139
(1)43 884 (3)217
1294 (0)139
75 (0)132 950 (0)137
1299 (0)139
76 (0)132, 133 954 (0)137
1603 (0)144
77 (0)133 955 (0)138
1611 (0)144
78 (0)133, 134 956 (0)138
1612 (0)139
79 (0)134, 144 957 (0)138
1614 (0)139
80 (0)134 958A (0)138 (144
81 (0)134 959 (0)138 1619 (0)139
82 (0)134 FM1000 (0)138 1620 (0)139
83 (0)134 1005/CK 1005 (0)138 1621 (3)28
83V (0)135 CK1013 (0)138 1622 (3)28
84 (0)135 1201 (0)138 1626 (0)139
84/6Z4 (0)135 1203 (0)138 1629 (0)139
(1)43
1204 (0)138 1631 (3)28
85 (0)135, 136
1206 (0)138 1632 (3)28
85AS (0)136
1221 (0)138 1633 (3)28
89 (0)136 (3)27
(1)43 1634 (0)139
1223 (0)138
99V (0136 1635 (3)28
1229 (0)138
X99 (0136 1639 (3)50*
1230 0)138
X155 (3)27 (0) 1644 (0)139
1231 0)138
11717 (0)136 (© 1654 (0)139
1232 0)138
117L7/M7 (0)136 (® 2050 (0)139
1238 (3)28
117M7 (0)136 2051 (0)139
0)138
117N7 (0)136, 137 1247 © 5517 (0)139
(143 1265 (0)138
5517/CK 1013 (0)140
117P17 (0)137 1266 0)138
53;23 5590 (0)140
11773 (0)137 (2)12
1267 0)138
11774 (0)137 (0 5591 (0)140
1273 0)138 (212
11726 (0)137 (0 (3)28
1274 0)138, 139
182B/482B  (0)137 (© 3 5608-A (0)140
1275 0)139
183/483 (0)137 © 5610 (3)28
210T (0)137 1276 (03139 5618 (0)140
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CUMULATIVE INDEX~AMERICAN RECEIVING TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
5633 (3)28 5725 (0)141 5901 (0)142
(3)28
5634 (3)28 5910 (0)142
(3)29
5635 (0)140 5726 §3;§‘§1
5915 (0)142
5636 (0)140 5727 (3)29 (3)29
5637 (3)28 5731 (0)141 5930 (3)29
5638 (3)28 5931 (0)142
5732 (3)29 (D59
5641 (3)50* 7
5744 (0)141 5032 (0)142
5642 (144 5749 (3)29 (3)29
5643 (0)140 5750 (3)29 5933 (3)29
5646 (0)140 5751 (3)29 5961 (3)29
5647 (0)140 5751WA (3)29 5963 (3)29
5654 (0)140 5964 (3)29
(e 5783 (0)141
5784 0)141 5965 (3)29
5670 (0)140 (0)14 . .
(2)12 5785 01 5992 (33
(3)28 (0)141
7 0)1 5998 (3)30
56TOWA (3)28 578 (0)141
12 6005 (3)30
5672 (0)140 58 (0)141
5814 (3)29 6006 (3)30
5676 (0)140
5823 141 6046 (3)30
5677 (0)140 (0314
6057 (3)30
5678 (0)140 5824 5‘3’;;31
6058 (3)30
5679 (0)140 5838 3129
(3)28 @3 6059 (3)30
5839 3
5686 (0)140 83 (3)29 6060 (3)30
5840 0)141
5687 (0)140 23;50* 6061 (3)30
5691 (0)140 5847 (0)141 6063 (3)30
5692 (0)141 5861 (3)50* 6064 (3)30, 50*
(3)28
71 9 6065 (3)30, 50*
5693 (0)141 58 (3)2
79 1 6066 (3)30
5694 (0)141 58 (0)14
5881 1 6067 (3)30
5697 (0)141 53333
6072 (3)30
5702 (0)141 5896 (0)141
5703 (0)141 6080 (3)30
5897 (0)141 6095 (3)30
5704 (0)141
5898 (0)142 6096 (3)30
5718 (0)141
(3)50* P399 (362 5o 6097 (3330
5719 (0)141 5900 (0)142 6101 (3)30
5722 (0)141 (3)29 6113 (3)30

63



THIRD SUPPLEMENT.RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
6132 (3)31 6360 (3)50* 6680 (3)31
6134 (3)31 6373 (3)50* 6681 (3)31
6135 (3)31 6374 (3)50* 7000 (0)144
(3)31
6136 (3)31 6375 (3)50*
7700 (0)144
6137 (331 6485 (3)31
9001 (0)142
6180 (3)31 6487 (3)50*
9002 (0)142
6186 (331 6488 (3)50*
9003 (0)142
6187 (3)31 6489 (3)50*
9004 (0)142
6189 (331 6550 (3)31
9005 (0)142
6201 (3)31 6661 (331
9006 (0)142
6202 (331 6662 (331
KT66 (143
6252 (3)50* 6663 (3)31
X6030 (0)142
6265 (3131 6669 (3)31
XXD (1)44
6267 (3)50* 6677 (3)31
XXFM (0)142
6350 (3)31 6679 (3)31
XXL (0)142
PICTURE TUBES
TUBE PAGE TUBE PAGE TUBE PAGE
T1CP4 (3)34 10FP4A (2)15 12TP4 (17
(3)34
7DP4 (3)34 10MP4 (215 190P4 (D17
THP4 (215 10MP4A (2)15 1 9UP4A (D17
INP4 (215 12JP4 (2)16 12UP4R (D17
1QP4 (2)15 12KP4 (2)16
- o (34 12VP4 (217
D1
o - LKPAA 216 12ZP4 (3)34
15
4
121,P4 (2)16 14BP4 (218
8AP4A (215 (3)34 14BP4A (2)18
10BP4 (2)15 12LP4A (2)16 14CP4 (2)18
10CP4 (2)15
onps 15 12QP4A (216, 17 14EP4 (218
—— 17 14FP4 (2)18
10FP4 (2)15 14HP4 (3)34




CUMULATIVE INDEX-PICTURE TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
14QP4 (3)34 16YP4 (2)22 19GP4 (2)24
15AP4 (2)18 16ZP4 (2)22 19JP4 (2)24
15CP4 (2)18 17AP4 (2)22 20CP4 (2)24
15DP4 (2)19 17ATP4 (3)34 20CP4A (2)24
16AEP4 (3)34 17AVP4 (3)34 20CP4C (2)24, 25
16AP4 (219 17BP4 (2)22 20DP4 (2)25
16AP4A (219 1TBP4A (2)22 20DP4A (2)25
16CP4 (2)19 17BP4B (2)22 20FP4 (2)25
16DP4 (2)19 17BP4C (2)22 20GP4 (2)25
16DP4A (2)19 17CP4 (2)22 20HP4 (@25
16EP4 (219 17CP4A (2)22 S0HP4B (2)25
16EP4A  (2)19 17FP4 (223 oL 34
16EP4B (2)19 17FP4A (2)23 o— (3)34
16FP4 (2)19 17THP4 (2)23 21 ACP4 (3)34
toGpd (219 1THP4A (223 21AFP4 (3)34, 35
16HP4 (219 175P4 (2)23 ALPE (335
16HP4A (D19 1TKP4 (223 sawps (335
16JP4 (219, 20 17LP4 (2)23 21AMP4A  (3)35
16JP4A (219, 20 171,P4A (2)23 21ANP4 (3)35
16KP4 (220 1QpPa (223 21AP4 (3)35
16KP4A (2)20 (3)34 21AQP4 (3)35
16LP4 (2)20 1TRP4 (923 21AQP4A  (3)35
16L.P4A (2)20 175P4 (223 21ARP4 (3)35
16MP4 (2)20 170P4 (2)23 21ARP4A  (3)35
16MP4A  (2)20 17vP4 (223 21ASP4 (3)35
16QP4 (2)20 17YP4 (3)34 21ATP4 (3)35
16RP4 (2)20 19AP4 (2)24 21ATP4A  (3)35
165P4 (2)21 19AP4A (2)24 21AUP4 (3)36
16SP4A (2)21 19AP4B (2)24 21AUP4A  (3)36
16TP4 (221 19AP4C (2)24 21AUP4B (336
16UP4 (221 19AP4D (224 21AVP4 (3)36
16VP4 (2)21 19DP4 (2)24 21AVP4A  (3)36
16WP4 (2)21 19DP4A (D24 21AVP4B  (3)36
16WP4A (2)21 19EP4 (224 21AYP4 (3)36
16XP4 (2)22 19FP4 (2)24 21BSP4 (3)36
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THIRD SUPPLEMENT _RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
21EP4 (2)25 21YP4A (3)36 24VP4A (3)37
21EP4A (2)25 21ZP4 (2)26 24XP4 (3)37
21EP4B (2)25 21ZP4A (2)26 24YP4 (3)37
21FP4 (2)25 22AP4 (2)26 247ZP4 (3)37
21FP4A (2)26 22AP4A (2)26 27AP4 (3)37
21JP4 (3)36 24AP4 (2)26 2TEP4 (2)26
21JP4A (3)36 24AP4B (2)26 27GP4 (2)26
21KP4 (2)26 24BP4 (3)37 2TMP4 (3)37
21KP4A (2)26 24CP4 (3)37 2TNP4 (2)26
21MP4 (3)36 24DP4 (3)37 2TRP4 (2)26
21WP4 (2)26 24QP4 (3)37 27SP4 (3)37
21XP4 (3)36 24TP4 (3)37 27UP4 (3)317
21XP4A (3)36 24VP4 (3)37 30BP4 (3)37
21YP4 (3)36
EUROPEAN TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
B36 (3)38 DC80 (3)38 DK92 (3)38
B65 (3)38 DCC90 (3)38 DK96 (3)39
B152 (3)38 DD6 (3)38 DL33 (3)39
B309 (3)38 DD7 (3)38 DL35 (3)39
B319 (3)38 DF33 (3)38 DL36 (3)39
B329 (3)38 DF62 (3)38 DL91 (3)39
B719 (3)38 DF91 (3)38 DL92 (3)39
D63 (3)38 DF92 (3)38 DL93 (3)39
D77 (3)38 DF96 (3)38 DL94 (3)39
D152 (3)38 DF904 (3)38 DL95 (3)39
DAY0 (3)38 DH63 (3)38 DL96 (3)39
DAC32 (3)38 DH77 (3)38 DM70 (3)39
DAF91 (3)38 DH 149 (3)38 DP61 (3)39
DAF96 (3)38 DK32 (3)38 DY30 (3)39
DC70 (3)38 DK91 (3)38 DY80 (3)39
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CUMULATIVE INDEX-EUROPEAN TUBES

TUBE PAGE TUBE PAGE TUBE PAGE
EA76 (3)39 EF92 (3)40 H63 (3)41
EAA91 (3)39 EF93 (3)40 HBC90 (3)41
EABCS80 (3)39 EF94 (3)40 HBC91 (3)41
EB34 (3)39 EF95 (3)40 HD14 (3)41
EB91 (3)39 EF96 (3)40 HD30 (3)41
EBC33 (3)39 EHS90 (3)40 HF93 (3)41
EBC90 (3)39 EK90 (3)40 HF94 (3)41
EBC91 (3)39 EL33 (3)40 HK90 (3)41
EBF80 (3)39 EL34 (3)40 HL90 (3)41
ECT0 (3)39 EL37 (3)40 HL92 (3)41
EC80 (3)39 EL38 (3)40 HM04 (3)41
ECS81 (3)39 EL70 (3)40 HY90 (3)41
EC90 (3)39 ELS81 (3)40 KBC32 (3)41
EC91 (3)39 EL83 (3)40 KF35 (3)41
EC92 (3)39 EL84 (3)40 KK32 (3)41
ECC33 (3)39 ELS85 (3)40 KL35 (3)41
ECC35 (3)39 EL90 (3)40 KT32 (3)41
ECC81 (3)39 EL91 (3)40 KT63 (3)41
ECC82 (3)39 EL821 (340 KT66 (3)42
ECC83 (3)39 EM34 (3)41 KT81 (3)42
ECCS85 (3)39 EMS80 (3)41 KTW63 (3)42
ECC91 (3)39 EN91 (3)41 L63 (3)42
ECF82 (3)40 EQS80 (3)41 L77 (3)42
ECH35 (3)40 EY51 (3)41 LN152 (3)42
ECHS81 (3)40 EY70 (3)41 LZ319 (3)42
ECL80 (3)40 EY80 (3)41 N14 (3)42
ECL82 (3)40 EY84 (3)41 N17 (3)42
EF70 (3)40 EZ35 (3)41 N18 (3)42
EFT1 (3)40 EZ80 (3)41 N19 (3)42
EF72 (3)40 EZ81 (3)41 N77 (3)42
EFT73 (3)40 EZ90 (3)41 N178 (3)42
EF80 (3)40 GZ30 (3)41 N 144 (3)42
EF85 (3)40 GZ32 (3)41 N148 (3)42
EF86 (3)40 GZ34 (3)41 N152 (3)42
EF91 (3)40 H52 (3)41 N329 (3)42
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TUBE PAGE TUBE PAGE TUBE PAGE
N359 (3)42 U52 (3)43 X81 (3)43
N709 (3)42 U170 (3)43 X148 (3)43
PABCS80 (3)42 U178 (3)43 Y61 (3)45
PCCs84 (3)42 U147 (3)43 Z14 (3)43
PCC85 (3)42 U149 (3)43 Z63 (3)43
PCF80 (3)42 U154 (3)43 ZT (3)43
PCF82 (3)42 U319 (3)43 Z152 (3)43
PL21 (3)42 UBC41 (3)43 Z179 (3)43
PL81 (3)42 UCH42 (3)43 ZD17 (3)43
PL82 (3)42 UF41 (3)43 ZD19 (3)43
PL83 (3)42 w17 (3)43 1F3 (3)43
PY80 (3)42 w63 (3)43 1FD3 (3)43
PY81 (3)42 W17 (3)43 1P10 (3)43
PY82 (3)42 w149 (3)43 6ATE (3)43
QQV03-10 (3)42 w179 (3)43 6D2 (3)44
QQV03-28 (3)42 X14 (3)43 6F12 (3)44
QV05-25 (3)42 X117 (3)43 8D3 (3)44
SP6 (3)42 X18 (3)43 30C1 (3)44
TDO03-10 (3)43 X63 (3)43 30L1 (3)44
U50 (3)43 X79 (3)43
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