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ELECTRONIC TUBE MANUAL INDEX
All Manuals

This Index indicates the particular manual which contains com-
plete data on any tube. For convenience, the tubes are listed in
alpha-numerical order. For listings by class refer to the Table of
Contents sheet in each volume.
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Class Manual * Tube Type Class Manual*
OA2. .. ............ Glow Tube. . ....,.... F \ GL-1P40........ ... . Phototube............... =
OA3. .. ... Glow Tube. . .. ......... F ‘GL-1Q26-A. .. ... ... .Reference Cavity......... i
OA4-G............. Gas Triode. . .. .......... F IRS. ... ... ... .. ... Heptode. .. ........... .. R
OB2. ............... Glow Tube . . . ........... F 182-A Rectifier. ... .... ... ....
OB3............... Glow Tube. .. ... ........ F 154. ..Pentode................ R
OC3... .. ... ..., Glow Tube. 008 aada o F ] 185....... .......Diode-Pentode. . ... ... R
OoD3............... Glow Tube. . ... ......... Fi 1T4. ..o L Pentode. . .............. R
OZ4. . ..i.......... Diode............... R U4, ... Pentode. . .............. R I
PItAmmIo ! - i Twin Diode .. ... .. b. .. - F WS, ... Diode-Pentode . co....] IR
QZ4-G............. Diode.................. R W2, Diode. . . ... 3 00 omEa6s a0 o R
KC-1.. ... ... .. .. Rectifier. . . .......... ... - J1Vv6......... ... . ..Triode-Pentode........... R I
TA5-GT............. Pentode. ... ............ R 1X2-A. ... Diode.................. R i
TA7-GT. .. .......... Pentagrid Converter. ... . R 1X2-B. ... ... .. ...Diode. . ... L, R
1AD4. .. ... ... Pentode. ... ............ — §2A3.. ... .. ... ... Triode. ................. R
TAG4 . . ... ... Beam Pentode.... ... .. R 2AF4. .. L Triode. . ......... 8 o o R
T1AH4.. .. .. S ..Pentode. ... ... ... ] R 2AF4-A . ... L. Triode. .. .......... “ R
T1AJ5. ... ... ... ... Diode-Pentode. . ......... R GL-2B22............ Diode.................. AT
TAX2. ... .. Diode................ .. R . GL-2B23............ Rectifier. . . ............. H
1B3-GT............. Diode = ool o o o g R R 2BN4. ... Triode. ... .............. R
IDNS. ..o Diode-Pentode. . . . .. R GL-2C39-B. ... ...... Triode. ................. T
1G3-GT............ Rectifier. . . ... ... ...... — JGL-2C40....... .. ... Triede. ................. T
TH5-GT............. Diode-Triode. . . ... ...... R GL-2C40-A. .. .... ... Triode. ... .............. T
3. . Diode. . ................ R GL-2C42. ... . ... .. Triode. . ................ N
USBISE o 0 0 o 0 o ol o bl Diode.................. R GL-2C43. ... ..... ... Triode. .. ... ........... T
T4, o Pentode. ... ......... ,... R GL-2C46. ... ... .. Triode. . ................ 4
| LT re— < ...Pentagrid Converter.. ... .. R 2CYS5. .. .. ... .....Tetrode................. R
GL-TL21. . ... ....... Vacuum Capacitor. . . ... .. ~ j2D21... .Thyratron. . . ............ F
GL-1124. . ., . ....... Yacuum Capacitor. . . ...... ! — §2E24. . ....... ... ...Beam Pentode............ F
GL-1L25. . .......... Vacuum Capacitor. . .. ..... | |- J2E26. ... ... ... .. Beam Pentode............ F
GL-1L31.. ... :.....Vacuum Capacitor. . ... .... - J2E30............... Beam Pentode. .. ......... F
= F
. 5 iR
R LR
R R
JR R
IR i R
GL-1P21 ... ... ... ...Phototube . . ............. ) T : R
GL-1P39....... v....Phototube . . .. ... ... ... - $3B2 ... Diode.................. R

* R =Receiving Manual
F =Five-Star and Special-Purpose Manual

T =Transmitting Manual
ELECTRONIC COMPONENTS DIVISION

GENERAL &3 ELECTRIC

Schenectady 5, N. Y.
Supersedes ET-TI216 A dated 11-56
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INDEX
Tube Type Class Manvyal* Tube Type Class | Manval*
GL-3B24W.. .. ....... Rectifier. ... .. P [ 5CG8. .Triode-Pentode. .. ... .... R
3BAG. ... ... Pentode. .. ............. R 5CL8-A. .. .......... Triode-Tetrode . . .. ....... R
3BCS. .. Pentode. ... ........:c... R 5CQR8.. ... Triode-Pentode. ... ....... ‘ —~
3BE6............... Heptode. . ... ........... R S5CZ5.... ... .. ..., Beam Power. . ........... [ [~
3BN4. C.Triede. R SDH8..... ......... Triode-Pentode. . . ... .....| [R
3BN6...............Gated-Beam. . ......... .. !R S5EA8............ ... Triode-Pentode . .. . .. S R
3BUB............... Twin Pentode. . . ... ...... R 506, ... Twin Triede. . .. ..........} |R
3BYS. .. Heptode. .. ......... I 5R4-GYA............ Twin Diode . . . ....ocvon| | ] ‘
SBZGRE . B ...Pentode. .. ... .. ... R SEa o JHE BB o doacoos Triple-Diode Triode........| [R
GL-3C22. . ........¢. Triode. .. ... ......... 5U4-GA. .. ..., ... Twin Diode. . ... ..., R
GL-3C23............ Thyratron. . . ... .. e 5U4-GB....... ...... Twin Diode . . ... .. oo R
3CB6. . ... Pentode. .. ............. R SU8....... .. Triode-Pentode. . .. ... .. i IR
SCES. | N . 0. <l Pentode. .. ............. R SV3.. ... Rectifier. .. . ... ... R -
3CF6. .......... ... Pentode . ... ............ R 5V4-GA Twin Diede. . ............ R ]
3CS6. ... Heptode. . .............. R 5V6-GT............. Pentode. ... ....... ..... R [
3DK6. . ... .. Moo ol ot Pentode. ... ............ | [ 5X8. ... ... .. Triode-Pentode: . ..... ... R
3DT6. ..o Pentode................ 1 IR 5Y3-GT............. Diode. .............. g0 ol R
3Q4. ... Pentode. . .............. R | 5Y3-WGTB. .. ... .Service Designationf.... ... =
3Q5-GT............ Pentode. . .. ... ... ..., R 1l 5Y4-GT............. Twin Diode. . . ... .. .. 50 oo R
3S4. ... i ~..Pentode. .. .......... ... R i 5Z3. ...l Diode. ... ............... R |
V4. Pentode. . .. ............ R i 6A7. . ... . Pentagrid Converter.. ... .. 1 IR '
GL-3X2500A3. ... .. .. Triede. . ................ ] 6A8. ... .. ... .. . .Pentagrid Converter. ... ... IR i
P-4, . ... ... Triede.................. 6AB4. ... ... ... Triode. .. ............... R ]
4AU. ... ... Pentode. .. ............. 6AC5-GT..... ...... Triode. . ................ R
ABCB.. ..ot Twin Triode....co........ R 6ACT ... ... .. ...Pentode. . .. ...l RI 17
4BNG...............Gated-Beam............. R 6AC7-WA . . .. Service Designationt: .. x‘|' [ =
4BQ7-A............. Twin Triode. . .. .......... R SACT-Y ... ... Pentode. ... ............ =
ABS8............... Twin Triode. . ............ R 6AD7-G. ... :....... Triode-Pentode. . . . .. R !
4BUB. ... ........... Twin Pentode. . . .. ....... R S6AF3.. . ... ... ... Diode. ............... .. —
4BZ6. . v . .Pentode . . . .. .. 500000000 R G6AF4. . .. ... Triode. .. ....... ...... R 1
ABZ7 .. ... ..... .4 .. Twin Triede. .. ... ... o R OGAF4-A. . .. ... . ... Triode. .. ...... ... e e o IR
A4CB6. ... ... Pentode. .. ......... - R 6AGS. ... ... Pentode. . .............. R
4CS6. ..o Heptode. . .............. R 6AG7 . . ... Pentode. . R ‘
ACYS. . ... Tetrode. . .............. R S6AG7-Y. ... ... ... Pentode. ... . ... ..... L
GL-4D21/4-125A. . . .. Tetrode................. 6AH4-GT. . ... ... ..... Triode. . .. oo™ ‘ R ‘
4DT6. . ... .. i...n..Pentode. .. ... coino| R 6AHG6. ... ... .. ... Pentode. ... .... . R ‘
GL-4X150A. ......... Tetrode................. 6AKS Pentode. ... ....... IR
GL-4-1000A . . ....... Tetrode-Pentode.. .. .... . 6AKS. ... ... ..Pentode............. ... R
..Diode-Pentode . . . .. .. .. H R GALS . ... ... ... TwinDiode . . ............ R
Triode-Pentode.. . ... ...... 'R 6AL7-GT. . .......... Electron-Ray Indicator. ... . - R
Beam Pentode. .. .. Saoclno o R 6AM4 Triode. . ........,.......| R |
Twin Diede . . . ........... R 6AMSB. ... ... Diode-Pentode . . ... ...... R
Diode-Pentode. . ... .. . e R | S6ANS. ... ... .. ... Beam Power. ... ... ... .. R
Triode-Pentode. . ... ...... R 6ANS. . ... .. ~..... Triode-Pentode. . . . .. . R
.TwinDiode. . ............ R | G6AQS5. .. . ... Beam Pentode........... 1R
5AVS........... .. Triode-Pentode. . ..... . R 6AQS5-A. ... .. .Béam Pentode. .. ... e R
S5AWA. . ............ Twin Diode . . .. ... - R bAQS. .. ... .. Duplex-Diode Triode..... .. R
5B8................ Triode-Pentode. . . . . e R | 6AQ7-GT. . ......... Duplex-Diode Triode....... R
5BE8............... Triode-Pentode. .. . ... .. .. - R 6ARS. . ... ... Pentode . . . . .. T U R
S5BK7-A. ........ TwinTriode. . ... ......... R 6ARS8 ..Sheet Beam............ .. IR
5BQ7-A......... . Twin Triode. . ... ......... R GASS. ... Beam Power. . .. ....... .. R
5BR8...............Triode-Pentode. ... ... .... R bAS6 .. ... ... ..Pentode. .. ... .......... R
5BT8....... 85000900 Double-Diode Pentode . . . .. | 6AS7-GA. .. Twin Triode.. . .. ........ . p R
GL-5C21/Cé6J. ... .. .. Thyratron. . . ............ JoASs.. ... ... e Diode-Pentode . . .. ... ... R
GL-5C24............ Triode............. . §6AT6.... ... ........Duplex-Diode Triode.... ... R |

* ] =Industrial Manual
R = Receiving Manval
F = Five-Star and Special-Purpose Manual

T Because of the special nature of this type, data sheets are not maintained. Refer to the applicable Arméd Service specifications for ratings.
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‘ W

G6AT8. . ...... ... . ... Triode-Pentode.. ., ........ R | 6CS. .. Triede.................. R
6AU4-GTA........... Diode. . ..o R| | | Jecor 2o ce.....Pentode................ R
AUS-GT............ Beam Pentode............ R JOCAS. ... Beam Pentode............| |R
6AUG-A. ... ... ... ... Pentode................ ‘R ] BO6CBS-A. ... Beam Pentode............ R |
6AUSG-WA. .. ........ Service Designation}.... ... ~ JOCBG-A. . ........... Pentode. .. ............. R
6AUB-A. . ... ... .. ... Triode-Pentode. ... ........ 1T[R SCD6-GA. ... ....... Beam Pentode............ R
6AV5-GA......... ... Beam Pentode............{ [R BCES. ..., Pentode . . ... ... . R
SAVE. ... ... L Duplex-Diode Triode....... R 6CF6. . ... L Pentode. ... ............ R
6AWSB-A .. . ... ..., Triode-Pentode......... .. R 6CG7 . Twin Triede. ............. R
6AX4-GT.... ....... Diode. . .......c........ R 6CG8-A e ..Triode-Pentode. .. . . . ., T R
G6AX5-GT...... ... Diode.................. R 6CHS8. . | Mg Triode-Pentode. .. ........ =
SAZB. . .. ... Triode-Pentode. . ... ... ... R JOCK4. ... Triode. . ................ e
6B8.......... .. ..Duplex-Diode Pentode. . ... R 6CL6. . ... Pentode. ... ............ R |
6BAS. ..., .. e Pentode. ... ............ R FOCL8-A. . ... ... ... Triode-Tetrode. .. ........ R
(] A R Pentagrid Converter....... R RBECM6. .. ... ... ...Beam Pentode....... R
6BAB-A. . .........., Triode-Pentode. . . .. o IR $6CM7 . ..., .. Double Triode........... o R
6BCS. ......... ...Pentode. ... ....... w--o |R Q6CN7.............. .Duplex-Diode Triode....... R
6BC7. ... ... .. ....Triple Diode. . . ......... IR HO6CQRB. .. ... .. Triode-Tetrode. . ... ... woon| =
6BC8........ 8000000 Twin Diode. . ............ R QB6CRE. ... .. ... .. Diode-Pentode. . . ........ IR
6BD6...............Pentode. ... ............ IR J6CS6.. ... Heptode. . ....... ... ... R
6BEG6. ... .......... Heptode. . .............. R EI (7Tl SN .....Double Triode.. .......... | ~
6BFS. . ... .. .. ..., Beam Power. ... ......... R | bCUS.. ... i.......Beam Power. ... ......... R | i
6BF6. . ... ... ... Duplex-Diode Triode.... ... R 6CUG.. .. ... oL Beam Pentode .......... R
6BG6-GA. . ......... Beam Pentode............ R GCUB. ... ... Triode-Pentode. .. ........ -
6BHG. ... ... R Pentode. . . .. R R BCX8.. .. Triode-Pentode. .. .. ... .. iR
6BHS8. .. ... R Triode-Pentode. . ........ R GCY5. . ....Tetrode......... . R
6BJ6. ... .. ... ... Pentode. . .............. R i OCY7 . Double Triode. ... .. S — R
6BJ7. . ... "R blhaa Triple' Diode. .. ... ... ... R O6CZ5. ... Beam Power. ... ........ .
6BJB ... ...l Double-Diode Triode.... ... = J6b4. . ... w...Thyratron. .. ............ E
6BKA. . .......... ...Beom Triode............. R .| F6D6. . ... ... ... Pentode. .. ... ......., R
6BKS. ... Beam Pentode . s R 6DA4 ..., Diode. ........ ........ R
6BK7-B. . ...... ..... Twin Triode. ............. R 6DBS. ... ...l Beam Pentode............ ~
6BL7-GTA. . ........, Twin Triode. ... .......... R 6DE6. .. ... ... ... ..Pentode............ L R
6BN4 .. ... ... .. ... Triode........ R 6DG6-GT. ... ....... Beam Pentode............ R
6BNG.. ... .. ... ... Gated-Beam . ..... ... . R -6DK6. . ... ...Pentode. .. ... ... ...... R
6BNSB.. . ... .. ++eye.-.Double-Diode Triode....... — JO6DN7. .. ... ... ...Double Triode. . ... .. P, IR 1
6BQRS.............. Power Pentode........... ! - B6DQS5. .. ... L. Beam Power. ....... ol 1=
6BQO6-GA. . ......... Pentode................ R 6DQ6-A... . ... .. ... Beam Pentode. . ... ...... R
6BQ6-GTB. . .. ......Beam Pentode............| R 1 6DSS. .. Beam Power. ............ =
6BQ7-A.. . ... .. +....Twin Triode........ PP R ! &DT6. ... .. .. Pentode. . .. ........ .| IR
6BR8................ Triode-Pentode. ... .. .. .. .. R 1 '1'.6E5. oo o s Electron-Ray indicator. ., . . . R
6BS8. . ... ... ... ... Twin Triode. . . .. e R SEAB. . ... L. Triode-Pentode. .......... R
6BUB............... Twin Pentode . . . ......... R GEB8. ... ... ... Triode-Pentode. .. .. ...... -
6BV8. ... ... ..., Duplex-Diode Triode.... ... R # RO6EH8.. . ............ Triode-Pentode. . ... ....... —
6BWA. .. ... Rectifier. .. ............ ! o TeEWS. . L ....Pentode................4 [R
6BWSE. .. .. ... ... Duplex-Diode Pentode. .. .. R 6F5. .. ... ... x ..Triode. ...... B e e e R
6BX7-GT. ........... Twin Triode........... P 6F6. . .. Pentode. .. ............. R
6BY4. ... ... ..., Triade. ... ... .......... R 6F6-GT............. Pentode. ... .......... R
6BYS-GA............ TwinDiode. . ............ ~ Q6H6. . ... TwirDiode . . . ........ ... R
1<1:3 €~ T Heptode. ... ............ R F6J4. ... ... Triode. . ................ R
[-1:3 £: PN Pentode. ... ........ .... - 465, ... o Triode.. . ... ... IR
6BZ6. . ... Pentode. ............... R b6, . Twin Triode. . . ........... R
6BZ7 ... ... Twin Triode. . . ........... R OI7 . e Pentode. .. ........ R R
6BZ8. .. ... ... ..... Twin Triode. ............. R BK6-GT...L L Pentode. . . .. YogeBooaton: IR.
6CA. . ... Triode. . .. . R i (<) si......Pentede. ... .. ... ... ... 'IR

* R=Receiving Manua!
F=Five-Star and Special-Purpose Manual )
T Because of the specia! nature of this type, data sheets are not maintained. Refer to the applicable Armed Service specifications for ratings.
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6K8............ ...Triode-Hexode. . ......... R 7B5.......c........Pentode. ... ... ..... R
6L6. .. Beam Power............. R 7B6. ... . 5 - -0 . Duplex-Diode Triode.... ... R
6L6-GB. .. ....,..... Beam Power. . ........... R N7B7 . Pentode. .. ............. R
GL-C6M. . ... ........ Thyratron. . . ............ — §7B8. .. .. ... Pentagrid Converter....... R
6N7...... ..... ... ..Twin Triode.......... P | -} 7C5. . Beam Power. .. .......... R |
6Q7...... .:......Duplex-Diode Triode... . R 7C6. . Duplex-Diode Triode...... . R
G6S4-A. ... ... Triode. . ...... ... R 7C7 . e Pentode................ | R
6S8-GT............. Triple-Diode Triode. .. .. - IR GL-7C29............ Triode. ................. -
6SA7. ... Pentagrid Converter. . ...... R GL-7D21............ Tetrode................. T
6SAZ-Y. . ... Pentagrid Converter. .. ...| { |- Y7EY6...............Pentode.. .. .. ...... R |
6SB7-Y. . ........... Pentagrid Converter. . . .| R TR7 i Twin Triode. . .. ... ... ... R
6SC7. ... Twin Triode.......... P R 45 : T Twin Triode. .. ........... R
6SF5. .. .. ... ... .. Triode............... .. R JF8-TV. .. ... ... Twin Triode. . . ........... =
6SF7 .. ... ... Diode-Pentode. . ......... R V42 VA e Pentode. . ..............
6SG7 . ... Pentode. ... ...c........ R TI7 o e Triode-Heptode........... R
6SG7-Y.. . i Pentode................ — §7K7 .. ... .Duplex-Diode Triode....... R
6SH7 . ........... ...Pentode. ... ............ R IN7 . Twin Triode, . . ........... R
6SJ7....... PN Pentode. ............... R 7Q7................Pentagrid Converter....... R
6SI7-Y. . .. Pentode. .. ............ - Q§757........... . Triode-Heptode. . . . . ..... R
6SK7......... U, Peritode. . .. ............ R VA £ P Diode. . ... ..... ........ R
6SK7-WA. .. ... Service Designationt....... - N7Z4. ... ... Diode.............. c. R
6SK7-Y. . ... Pentode. ... ............ . — JBAUB-A. ... .. ... Triode-Pentode. ... ....... R
6SL7-GT............ Twin Triode. . ............ 4 IR 8AWS-A............ Triode-Pentode. .. ........ R [
6SN7-GTB........... Twin Triode. . ............ R 8BQ5. ... ... .. ... Pentode. . .............. B
6SQ7. .. .. e Duplex-Diode Triode. ... ... R 8CG7. .. . Twin Triode. .. ........... R
GSR7M . Fe . . .. B Duplex-Diode Triode..... .. R 8CM7 . . . e Double Triode. ... ........ R
6SS7. .. ... ... Pentode. . .............. R 8CN7. ... ... ... Duplex-Diode Triode. . .. .. R
OSV7. . Diode-Pentode . . . ........ (R 8CSZy . gt . LR Double Triode. .. ......... =
6T4. . ... Triode. . ...........c... R 8CX8............... Triode-Pentode. . ... ....... R
678 = . . Triple-Diode Triode...... .. R 8EB8......... e Triode-Pentode. ... . .. P I £
OT8-A........... ...Triple-Diode Triode........| [R{ 9CL8.......... ....Triode-Teirode . , . .. ®0000d R
6US. ... Electron-Ray Indicator. ... .. R QUB-A.............. Triode-Pentode. ....... ... R
6U8................ Triode-Pentode. . . ........ R 10C8...... PN S Triode-Pentode. . ......... R
6UB-A.............. Triode-Pentode. . ... ...... R 10DE7.............. Double Triode. . .......... —
6V3-A.......... Diode. . . ... & o 0lB et o ¢ R 11CY7...............Double Triode............ R
(M50 0 0 o bo o AE8 o SRR Beam Power. ............ R 12A6. .. .. ... ;....Beam Power. ... ......... R
6V6-GT............. Pentode. . .............. R 1 12A8-GT............ Pentagrid Converter....... R
6VE-GTY. . .......... Beam Power. ............ — [12AB5.............. Beam Pentode............ R
6Ve-Y . ... Receiving. . .. . .......... |- F12AC6.............. Pentode. .. ....... e R
EWAGT. ... Diode. . . v ooeee e R 12AD6. .. ... .... ....Heptode............ R
6W6-GT. ... . - | Beam Pentode............ R 12AE6..............Duplex-Diode Triode....... R
X4, ... e Twin Diode . . . ....... ... R 12AF3. ........ .....Diede. .. ... L L L =
OX4-WA...,....u... Service Designationt.... ... |~ J12AF6.............. Pentode................ R
6X5-GT............. Diode.................. R 12A06. . ........ .....Duplex-Diode Triode....... 2
6X8....... ST Triode-Pentode. . . . R 12AL5. .. ..o Lt Twin Diode . . ... ......... R
6Y6-G......o.......Beam Power. ... .........| |R 12AL8. ... ... ... Triode-Tetrode . . ....... ..} | =
6Y6-GT. ... Beam Pentode............ R 12AQ5. ... .........Beam Power. ............ R
7A4 [ [ Triode. .....c..cooiunnn R 12AT6. ...... ... Duplex-Diode Triode....... R
/95500 om oo fan am a6 Twin Diode . . . ........... R 12AT7 .o Twin Triode. . ............ R
7A7 ....Pentode. .. ...... ... ... R 12AT7-WA . . ........ Service Designationf.......| | =
ZA8....iv..v.. Lo..Octode. . ...l R 12AU6. ... oo Pentode. .. ............. R
ZAFZ ... .. .........TwinTriode.............. 1 R i 12AU7 .. ... ..o aa e Twin Triode. . . ..... ..... R
JAG7 . .o Pentode. ... ............ R 12AU7-A. ... ........ Twin Triode. . . ........... R
ZAUZ...............TwinTriode.............. R 12AV5-GA. ......... Beam Pentode............ R
7B4. ... ... Triode. .. ..., R 12AVG. ..o e o Duplex-Diode Triode....... R

* R =Receiving Manual
T = Transmitting Manual _
t Because of the special nature of this type, data sheets are not maintained. Refer to the applicable Armed Service specifications for ratings:
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12AV7 ..o Twin Triode. ... ... . e R 128G7. i Pentode. ., ... ......... R
12AWb. . ... ... ... Pentode. .. ............. R 128G7-Y............ Pentode. .. .......... . —
12AX4-GTA.......... Diode .. . ..ooovunnnnnnn R 128H7 ... .. ... ... Pentode. . . ............. R
12AX7 .. oot Twin Triode. ... ... .. S koo o R 285 ot 0.6 Ao B0 3 o Pentode. ............... R |
12AY7 . .o oo Twin Triode. . ............ F 128K7 . ..o Pentode. . ... ........... 1R
T2AZ7 ... i Twin Triode. . ... ........ 1R 12SK7-Y. . ... ...... Pentode. . .. ... .. ... ... : -
12B4-A. . ........... Triode. .. ............... R 128L7-GT........... Twin Triode. . . ........... R
12BAG6. . . ... .ol Pentode . . .............. R 12SN7-GTA.......... Twin Triode. . . ... ........ R
12BA7. . ..ot Pentagrid Converter....... R 128Q7 . ... ... ..... Duplex-Diode Triode....... R
12BD6 P Pentode. ... ....... PR R | 12SR7. ... ... ... Duplex-Diode Triode.... ... R
12BES. ., .o Heptode. . .......... - R | 12V6-GT. .. .. o ol . Pentode . . . .. booom 000 R
12BF6. . .. ... ... .. Duplex-Diode Triode....... R 12W6-GT. .. ........ Beam Pentode............ R
12BH7-A. .. ...... L. Twin Triede. .. ......... .. R 12X4. .. .. ... ... ... Twin Diode . . . ........... R
12BK5. ... ... Beam Pentode. . ... ...... R 14A7 .. oo Pentode. . .............. R
12BL6 Pentode...... ... ...... R 14AF7 .. . ... ... .... Twin Triode. . . ... ....... . R
12BNG. .. ... Gated Beam. . .......... 5 R 14B6. . .. .. ... Duplex-Diode Triode. .. R’
12BQ&6-GA . ......... Pentode. . . .. . = .. .. | |R 14Q7 . ... .......... Pentagrid Converter-. . ... .. R 1
12BQ6-GTB. . .. Beam Pentode. .. ........ R 14R7 . .. ... L Duplex-Diode Pentode. . . .. R
12BR7. . ... ... ... Diode-Triode............. R 1487 . .. .o Ll Triode-Heptode. .. ... ... .. R
12BV7. ... oL Pentode ... ............. R 17AX4-GT... ........ Diode.............. R
12BY7-A. ........... Pentode. ...... ... ...... R 17D4. ... ... ... Diode.................. R
12BZ7 . .. .. ... .. .. Twin Triode. . ... ... ...... R | 17DQ6-A. .. ... ... Beam Pentode. R
12C5 808 - 5 - - BB S as Beam Pentode............ R 17H3. .. .. ... .. ..., Diode.................. R
12CA5. .. ... ...... Beam Pentode. ........... R 18A5. .. .. .......... Beam Pentode . . . . .. ... .. R |
12CN5 . .. Pentode .. .. ... e 19AU4-GTA. . ... ..... Diode.................. R
12CR6. . . ..o e Diode-Pentode . . .........| (R 19BG6-GA. ... ...... Beam Pentode. S R
12CT8. . ... Triode-Pentode. . ... ...... R 19J6. ... ... ... ... Twin Triede . . . .. ... ..... R
12CUS5.. ... ... ... Beam Power. ............ R 1978. . ... ... .. ... .. Triple-Diode Triode. ... .. .. R
12CU6. .. .. ... Beam Pentode............ 'R 21EX6. .Receiving. . ............. -
12CX6. .. .. TS Pentode. ... ... o 24A.. .. .. 3 d o mo T o Tetrode. ..« ..o .. R |
12D4........ .....Diede. .. ........ ... ...] 'R 25AV5.-GA. ... ......Beam Pentode. ... ,......| R
12DB5. ... .......... Beam Pentode. .. ........ 25AX4-GT........... Diode.................. R
12DE8. ... ... ....... Receiving. .. .......:..... 25BQ6-GA. .. ... .. .. Pentode. ... ... ......... R
12DK7... ... .. ...:..Double-Diode Tetrode. .. .. 25BQ6-GTB. . .. ... .. Beam Pentode............ R
12DL8 . ... .. .. Receiving . . . ........... 25C5. e Beam Pentode. . ... ......| |R
12DQ6-A ~......Beam Pentode. .. ........ R 25C6-G. ... ... Beam Power. .. ......... i -
12DQ7 . ... .. ... Pentode. .. ... ... .... . R i 25CA5. ... .. .Beam Pentode. . . .. ... .. R
12DV8.... ... . .. .Duplex-Diode Tetrode. . ... R 25CD6-GB........... Beam Pentode. . .. ....... R
12DZ6. .. ... . ... ....Pentode................ R 25CU6. ... Beam Pentode............ IR
12EAG. ... .. e Pentode. ... ........... R 25DN6. ... Beam Pentode... ......... R
12EG6 IO Receiving. ... ............ 25EC6. ... ... Beam Pentode........... . R
12F8. ... ... ... .. Duplex-Diode Pentode. . ... R 25L6-GT............ Beam Pentode............ R {
12H6. . ... ... S P TwinDiode. . ............ R 25WA-GT........... Diode. . ................ R
1205). a . =n - ne e Triode. .o oo R { 25W6-GT........... Beam Pentode............ R
IRUSERE . . TR Double-Diode Tetrode. . .. . 2525...... .. Diode.............c.v.. R
12K5. . ..o Tetrode................. R 2526-GT............ Dioderss & me 'rer SEE BEEEE - R
12K7-GT............ Pentode. .. ............. R B sl Triode. . ................ IR
12K8. .. ..o Triode-Hexode. . ......... | [R 27 . e Triode. . ................ R
120L6-GT. ... ........ Beam Pentode. ... ....... R FG-27-A dw ..Thyratron. .. ............ |
12R5. . ..o .Beam Pentode............ R §28D7.... ... ... Twin Beam Power......... R
12SA7. .. ... ... ©oaod Pentagrid Converter. ... ... R 32L7-GT............ Diode Beam Power......... R
12SA7-Y . .. .. ....... Pentagrid Converter. . ... .. 35A5. ... .. ... Beam Power............. R
128C7... .. . Twin Triode. ... ... ...... R 35BS. ... Beam Power. ............ R
I2SESP A Triode. . ... ... .. ... ... R 35C5. . ... Beam Power. ......... poo R
Y2SF7 ... .. ... Diode-Pentode . . .. ... R 35L6-GT. ........... Beam Power......... SR R
*

1 =Industrial Manual
R = Receiving Manual .
F = Five-Star and Special-Purpose Manual
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35wW4. . Diede....,........ R - 807........ ....Beam Pentode. . .
35Y4. . Diode. . ................ R GL-809............. Triode. ... .. ........
35Z3. .. Diede.................. R GL-810............. Triede. .. ...............
35Z5-GT............ Diode.................. R GL-811-A........... Triode. .................
A4V ., Pentode. ......... R GL-812-A. ... ....... Triode. . ................
42..... R = ...Pentode... ... .. ... .. ... R GL-813.............Pentode.........
A7 . ....Pentode. ... ... ... PR LR GL-814............. Beam Power. ............
50A5. ... ... ... ..Beam Power. ............ R GL-815....... ..... Beam Power. ............
50B5............... Beam Power............ . R GL-81&6.......... ... Rectifier. .. .............
I50@5E | meir BN Beam Pentode........ » S R GL-828.............Pentode..............
50DC4.. .. ... > BT O o Diode. .. ....... . ... ..... R GL-829-B...... ..Pentode. ... .........
50L6-GT............Beam Pentode. . .. .. ..... R GL-832-A........... Beam Power.............
50X6...............Diode.. ... ... ... ... . R GL-833-A........... Triode...................
50Y6-GT............ Diede.................. R GL-836............. Rectifier. . ..............
50Y7-GT. . v Diode.............. - R GL-837. . ....Pentode. . ... ... ... ...
58..............,. Pentode. ... ..c..... ... R GL-838............. Triode.................
7OL7-GT............ Diode Beam Power........ R GL-845......... Triode. .. ................
75..... e Duplex-Diode Triode. ... ... R i GL-851............. Triede.................. T
78. e Triode. . ............ .o b R 1 GL-857-B........... Rectifier. T
80. ... ... . Twin Diode . ) . R GL-862-A........... Triode.................. T
FG-81-A............ Thyratron. . .......... 4 ~ FGL-866-A. ... ....... Rectifier. .. ...... ., B
83. ... Diode. ................. R | GL-868............. Phototube . ... ...........
84/6Z4.......... ... Diode.................. R ! GL-869-B. .. ........ Rectifier. . . . ............ T
FG-97.............. Thyratron. . . .. .. .. B I GL-870-A........... Rectifier. .. ............. i T
FG-98-A........... Thyratron. .. ....... e ) 1 =~ JGL-872-A........ ....Rectifier. . ....... ... ... T
GL-100TH. .......... Triode. . ... S - e - il —~ JGL-880.... ... ..... Triode. .. .............. .
FG-105............. Thyratron. .. ....... .. ol | . 884. ... ... . ..., Thyratron. . . ............
M7N7-GT........... Diode Beam Power. . .. . R It 885.. ... .......... Thyratron. . . ............
W7Z3. ............. Diode Beam Power. .. ... .. R GL-889-A. . ......... Triede. .................
W7Z6-GT........... Diode. .. .......... R GL-889R-A ., ....... Triode..... ...........
FG-154... ......... Thyratron. . .. oo .. ! | f—~ JGL-893A-R.. ........ Triode. .......... ......
FG-172............. Thyratron. . . ............ U] al GL-898-A...........Triede................. [
GL-207 . .......... .. Triede. . .. .............. | |- feLe8. ... ... Phototube . ... ... .. .....
GL-242-C........... Triode. .. ............... 1 |- JGL919. ... ... Phototube . . ... ..........
GL-266-B . Rectifier. ... ............ - {GL-920............. Phototube . . . .. ...........
FG-280.............Rectifier. ... ...........] | - |GL-921 . ... ... Phototube . . . ..........
SA-302. ............Triode.............. & oaalh g - jeLe22.... ... Phototube . . .............
SA-350. ............ Triede. . ................ | ~ JGL-923. ... ... .. ... Phototube . . . . .. p—— |
GL-393-A. .......... Thyratron. . . ........ | | GL-927 ... .. w......Phototube. ... ............
FP-400. ... ........Rectifier. . ........... . — IGL-929......... .. .Phototube. ... ...........
GL-411..... ... ...Rectifier. .. ... ... ... 2o o i - §JGL-930..... ..+ww..Phototube. .. ... ... ... .. ..
GL-414. .. .. .- Thyratron. .. .. e [ —~ JGL-931-A. .. ........Phototube........ e
GL-441 ... ..o Phototube . ... ........... i =~ JGL-1000T........ ...Triede......... e |
502:Ar. . .- 3 smermsd Thyratron.. . . ............ 'F GL-1454. ... ........ Phototube . . ... ..........
GL-575-A....... .....Rectifier. .. ............. It T : V812, . . ..o sk Heptode. . ... ...........
GL-592...... 90000000 Triede. . ... ... ... - p1614.... ... we-m....Beam Pentode......... ..
Z-599 . . ... ... w....Magnetron. ... ... .. ..., . | — JGL-1616. ... ... ... . Rectifier.............. o
GL-627......... .....Thyratron. . . ... ...... | = Y Pentode . ... ......... Do
GL-672-A. . ......... Thyratron. .. ............ L - Pentode. ... .......... ..
GL-673. ...l Rectifier .. ......... .| T Thyratron. . . .. ... ........
Gl-678 . . ..o .Thyratron. ... ............ ] — JGL-5513. ... .. v, ..Triode. ... .. L L.
GL-801-A........... Triode. ..o, ~ |GL-5516. ... ... .. . .Beam Pentode............
GL-802..............Pentode. . .. ............ I — jGL-5518. ... L. Triode. .. ........ 200000
GL-803............. Pentode. .. ............ - |GL-5528/C6L. ... ... Thyratron. . . ............
GL-805.............. Triode. .. ... ... .. ..., - #GL-5544 . ... ........ Thyratron. . . . .. .... .....

* ) =Industrial Manual
R =Receiving Manual
F =Five-Star and Special-Purpose Manual
T =Transmitting Manual
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GL-5549....,.......Triode. ................. 5727 [2D21W. ... ... .. Service Designationt.... ... _
GL-5550. ........... Ignitron. ... ... L i GL-5728............ Thyratron. . .. ..........
GL-5551-A. .. .. o.addgnitron oLl | | GL-5736............ Triode.................. =
GL-5552-A. . ... e Ignitron. . . ... ... ... | GL-5740. ... .. Triode. ................. | =
GL-5553-B. .. .......[gnitron. .. ... Guo 0% WG @ 0 oo { 5749 . ... ... ... ‘Five-Star. . ............. E -
GL-5554.......... . Ignitron. . ............... 1 5749/6BAGW .. .. .. .. Service DesignationT. ... ... i
GL-5555............ Ignitron. .. ....... ... ... | 5750............... Five-Star................ F \
GL-5556............ Triode. . ................ 1 5750/6BEEW .. ... ... Service Designationt..... .. | =
GL-5557 . ........... Thyratron. .. ............ i 5751 . ... .. Five-Star. ............... F
BL-5558. ..., ..... .. Rectifier. .. ............. i 5751WA. .. ......... Service Designationf. ..., .. { ] £
GL-5559............ Thyratron. . . ... T 1 GL-5762............Triode.................. =
GL-5560............ Thyratron. .. ............ } 5763..... S o cooonoo Beam Pentode.......... .. F |
GL-5561. ........... Rectifier. .. ............. 1] GL-5779 . .. ... .. ... Ignitron. .. ...... e . ]
GL-5564 . ........... Ignitron. ... ....... - 1] GL-5788.......... Jdgmitron. L i ]
GL-5581.......o.... Phototube . ... .. e , 5814-A. .. .........FiveStar............ F |
GL-5593............ Phasitron. ... ............ . 5814WA... .. ......Service Designationt..... ol |+
5610. . ............. Triode. .. ............... i GL-5820............ Image: Orthicon. .. .. ...
GL-5620........ Ballast Tube . . . . ......... GL-5822-A. .. ....... Ignitron. . .. ...... .. ... .
GL-5621............ Ballast Tube. .. ......... 5824. . ... ..., Pentode . . . .. [ .. 1F
GL-5623............ Ballast Tube. . . .......... GL-5830............ Thyratron. .. ........ !
GL-5624............ Ballast Tube.. . . . ......... 5840............... Five-Star. ... ... pooema o 13
GL-5625............ Rectifier. . . ............ ‘ 5844. . ... ... . ..., Twin Triode. . . ........... F
GL-5626............ Vacuum Switch. . ... ... .., E GL-5855. .. ...... ... Thyratron. .. .......... : i
GL-5627 . ........... Vacuum Switch. .. . ... ..., 5879 .. ... ... ... Pentode. . . ..... - .. F
GL-5628. .. .. ...... Vacuum Gage. . ... ..., 5881..... o = Beam Pentode: .., ..... \F
GL-5629 . ........... Vacuum Gage. ... ..... ... GL-5894............ Tetrode. ... ........... - I =
GL-5630............ Ignitron. ... ... ... ! 5896.. .. ... ... .. Five-Star.............. F
GL-5632/C3). . ...... Thyratron. . . ...... ..... 5899. .. ... ... ... Five-Star. . ............ F
5636............ ... Five-Star. . .............. F 5902............... Five-Star. ... .......... F
5642. .. Diode................ F GL-5948. ... .. .. .. .Thyratron. . . ........
5651.......... w....GlowTube.............. F 5963, .. ... ... ... Twin Triode. ... . ... . F
5654. . ... .. ....... Five-Star................ | F 5964. ... .. ..., Twin Triode. . . ... ... . \F
5654/6AKSW .. .. .. .. Service Designationf...... .| 5965. ... ........ c..Twin Triode. . .. ........ . F
5654 /6AK5W [6096. . . Service Designationf.... ... | i GL-5973 .. .......... Rectifier. . . ........
5662........... ....Thyratron. ... ............ F 6005. ... ... ... Five-Star. ... ....... F
5663...... s op oo Moa Thyratron. .. .......... . WF 6005/6AQ5W . . . ... .Service Designation?... . =
GL-5665/C16). ..., .. Thyratron. . . ............ 6005/6AQ5W 6095.. . Service Designationt... .. . | »
5670. . ... .. ..., .Five-Star................ F GL-6011/710. ..., ...Thyratron. .. ... ... .
S5670WA. ........... Service Designationt. ... .. .| GL-6014/CIK. . ... ... Thyratron. . . .......... o =
GL-5674. ... ........ Pentode................ GL-6019. . .. ........ Tetrode. .. ........... 1458
5686........... Five-Star. ...........:... Fi{ o feo21........... ... Five-Star. ... . F
5687.. ... ... Twin Triode. .. ........... F| | JoL6039............ Triode. .. ............... |
5691...... .. ... ..., Twin Triode. . ....... i \F GL-6044 . ... ... .. .. Thyratron. . . .......... =
5692. ... ... ... Twin Triode. .. ... .. .. F | 6046. ... ... ... .. Beam Pentode... ... iF
5693. ... Pentode. ... ....... F 6072....... .Five-Star. ... ..... F
5696, . . .. Thyratron. . . . ........... F 6080....... ... ..., Twin Triode, ... .. .00 =
5718. . . ... ... .. ... Five-Star. . .............. F 6087 . ... ... ....... Five-Star. .. ............, F
5719 . v Five-Star. ............... F 6100/6C4WA .. .. ... Service Designationf..... ., —
GL-5720......... ...Thyratron. , . ............ ! AG111. ... ... .. .....FiveStar. .. ...l F
5725. .. ... .. ... .Five-Star............. — i b112.. ... .Five-Star.......... F

| :
5725/6AS6W . ... .. .. Service Designationt....... 6134...............Five-Star............. ... -
5726, ... ... ... ... Five-Star. . .............. F | 6135, . ..........:..Five-Star.............. .. —
5726 /6AL5W . ... .. .. Service Designationt. . . . .. 6136, ... Five-Star. .. .............| F |
5726 /6AL5W [6097. . . Service Designationt. .. ... . ] 6137 ... Five-Star. .. ............. —
5727 .. Five-Star. ... .......... C F 6146. ... ... ... .. Beam Power. o] -

* | =Industrial Manual

F =Five-Star and Special-Purpose Manual
T =Transmitting Manual

t Because of the special nature of this type, data sheets are not maintained. Re&fer to the applicable Armed Service specifications for ratings.
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GL-6181.............Tetrode................. I iR L-1-2-2 Pentode. ... ............ F
GL-6182......... C.Tetrode. ... T 16662, .. ., ... ... .. Pentode. . .............. F
GL-6198-A. . ... ..... Camera Tube. .. ......... T 6663.........,. . .Twin Diode . . ... ... e ] F
6201. .. ... ... ..., Five-Star. .. ............. F 6669. . ... ..., .. Beam Pentode......... age F
62025 . > ~ < T Five-Star. .. .. F 6677 . ... ... ... ... Pentode. . .............. |F
6203............ .Five-Star. . .............. F 6678. ... . .. .... ...Triode-Pentode.......... F
6205. .. ... ... ... .. Five-Star. ... ............ ‘F 6679. ... ... ... Twin Triode F
6206........... .Pentode . ... ......... ... - J6680,.............. Twin Triode F
6211. ... ... ... Twin Triode. ... .......... F 6681, ... ... ....... Twin Triode F
GL-6228. ........... Ignitron. . ...... ......... | GL-6787 . ........... Magnetron, .. ... ... =
GL-6237 . . ... Klystron. ... ............ T GL-6807............ Thyratron., ...............
GL-6238............ Klystron. .. ... oL, T GL-6808. .. ......... Thyratron. .. ............ ,
GL-6239............ Klystron. ................ T GL-6809 . Thyratron. . . ....... .
GL-6240. ..., ....... Klystron. . ... ........... T 6829, ... ... ... ... Five-Star................ F
GL-6241 .. .......... Kiystron.......... i T L GL-6849 . . ... ... ..., Image Orthicon. ... .. roT
GL-6242 .. CKlystrons s s e L T GL-6855/716. ... ... .Thyratron. ... ...... N i
GL-6251 .. ......... Tetrode........ T GL-6856/740.. ... ... Thyratron. . .. ........... =
6265. ... ... . .... Five-Star. . .. iF } GL-6857/740-P. . . . .. Thyratron. . .. ........... -
GL-6283............ Tetrode. . ... vl GL-6858/760. .. ... .. Thyratron. . . ............ e
GL-6299. ... ..., .... Triode. .o T GL-6859/760-P. . . . .. Thyratron, . ... ... .. L
GL-6301...... ...... Reference Cavity. . ....... ; T GL-6860/C6JfF.. . ... Thyratron. .. ...........- =
GL-6346. .. ... ..... Ignitron. .. .............. | | §GL-6878......... ... Ignitron. ... ... .. ...
GL-6347 .. .......... Ignitron. . . ............. . | ¢ i GL-6897 . ........... Triode.. ................ T
GL-6348. . ... .. ..... Ignitron. . . .............. 1 LGL-6917 . . .......... Magnetron. . . ..., ... ... T
6350. .. ... ..... Triode. . ................ - R6919. ... Twin Diode. . . ...« . F
6386. ... ....... Five-Star. ... ............ F GL-6930/635-P. . . .. .Rectifier. ... ..., ....... =
6397 ... Power Pentode. ... ....... - JGL-6942. ... ... ... .. Tetrode. .. .............. T
GL-6410....... . . ... Magnetron. . . ... ... .. .. T PGL-6958 . ... .. Cldgnitron. L L
6414, .. ... ... ..., Five-Star. . ... ......... .. F 7036. .. .. .. ... ... .. Heptode . . . ... ......... . F
GL-6442. . .......... Triode. .. .......... Ga T GL-7042. ... ....... Ignitron. ... ... ........ =
GL:6452. .. ......... Reference Cavity......... T 17077 . ... Triode. .. ..........:. ... -
6463. ... ... ....... Twin Triode. ... .......... F ‘GL-7085/356. . ... ... Triode. ................. T
6485, . ... . ....... Pentode. .. ............. |F RGLZ151. . .......... Ignitron. . . ... ... ........ —
GL-6504 . . .......... Ignitron. . ....... ... ... ! - ; GL-7171. .. ... ... Ignitron. .. .............. -
GL-6509. ... ... Cdgnitron. Lo A1 GL-7179. ... ........ lgnitron. ... ... .. —
GL65IT. ... ... Cdgnitron. . ... ! GL7180.... ... ... gnitron. . . ... -
GL-6512. .. ... .. souovdgnitron. oL ! GL-8000............ Triode.......o.oovv.. .. i =
GL-6513 ... . ........ Ignitron. ... ... .. ... ! GL-8002.... ....... Triode. . ................ =
GL-6514. . ... ... ..., Ignitron. . .. ... L.l | GL-8002-R. .. ....... Triode. . . ............... =
GL-6515. ... .. . .gnitron. ... .. .. 1 GL-8005. ..., ....... Triode. . ... . .......... =
6525. .. ... ... ... .. Thyratron. .. ............ F GL-8008...... ...... Rectifier. . ....... ... ... T
GL-6619. ... ... ... Gas-Discharge Device. . . ... T GL-8013-A. . ........ Rectifier. . . ............. 1 |
GL-6620. .. ... ... .. Gas-Discharge Device. . .. .. T GL-8020............ Rectifier. . . ... ......... | —~
GL-6621. .. ... ... .. Gas-Discharge Device. . .. .. T 9001............... Pentode. .. .............] F
GL-6625....... SoKiystron. oL T 9002............... Triede. . ................ F
6660. ... ... ... ... Pentode. . .............. F 9003...... > ....Pentode. . ............. .| F i
* | =Industrial Manual
F =Five-Star and Special-Purpose Manual
T = Transmitting Manual
ELECTRONIC COMPONENTS DIVISION
Schenectady 5, N. Y.
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MAINTENANCE AND SERVICE NOTES

.
Elocltor™

TUBES

This manual on G-E electronic tubes for industry may offer the maximum of service, please advise
is recorded in your name below. In order that we us promptly if this information requires correction.

}  Br. Fo 8. Parker
Gengral Electric Company
P. 0. Box 309
Portland 7, Jre.

#6335-1 6-28-47

or by ETlI number. The first page of each Descrip-
tion and Rating bears the following identification:

The index-corner feature of the Description and
Rating sheets enablesyou to locate data by tube type

GL-100 ¢\ . . Tube Type Number
DESCRIPTION Title
Identifying SRDIHATIES
Marks ETI-100

Publication Number
and Page Number

Date

PAGE 1

AV -
\: 4-45 a

In addition, the ETl number and date are shown
on each page of the manual to provide complete
indexing.

tain sheets of a publication [ETI] mention the page
numbers desired.

Be sure to notify us of any change in your address

You will receive new and revised data at various or of the transfer of your manual to another person.

times during the subscription period. Prompt in-
sertion of these data is vital in providing you with
maximum value in the use of the technical in-
formation. This service comes to you at an annual
fee of $1.00.

Your requests for lost or missing data sheets
should state the tube type number and title or the
publication [ETlI] number. If you require only cer-

The ‘“‘change of address’’ cards included in the back
of this manual are for your convenience.

When corresponding with us please state the
manual registration number as this will aid us
in servicing your requests promptly.

Notifications of changes or requests for supple-
‘mentary data should be forwarded promptly to:

TUBE SALES SECTION

TUBE DIVISION

ELECTRONICS DEPARTMENT
GENERAL ELECTRIC COMPANY
SCHENECTADY 5, N. Y.

445 (4MD)
Filing No. 8850



Electronics Deparitment
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TUB

You will find the concise technical information
and prices on these pages handy in quickly select-
ing the proper tube for your application.

The various types of tubes are shown in tabular
form by class of tube and conveniently arranged

ES

QUICK SELECTION CHART

INDUSTRIAL TYPES

Prices effective Oct. 1, 1950

IGNITRONS—high-peak-current, pool-cathode tubes

in order by key ratings and characteristics.
Description and rating publication numbers for
each type of tube are listed to provide you a ready
reference to these data sheets included in other
sections of the manual.

MAXIMUM RATINGS

Welding Suggested Shipping Description

Control User’s Kva Corresponding Maximum Corresponding ’éypf of Weight and

Types* Price§ Demand Average Anode | Average Anode va ooling in Lb Rating

Current, Amps. | Current, Amps. Demand
GL-5550 /GL-415 $50.00 300 12.1 22.4 100 Water 5 ETI-114B
GL-5822%% 143.00 424 20 ) 70 188 Water 17 ETI-309
GL-5551/FG-271 80.50 600 30.2 56.0 200 Water 12 ETI-113
GL-5552 [FG-235-A 121.00 1200 75.6 140 400 Water 17 ETI-109A
GL-5553 /FG-258-A 265.00 2400 t 192.0 355 800 Water 41 ETI-111B
* Ratings are for violtages of 600 volts rms and below. Ignitor requirements for all welding-control types are 200 volts and 30 amperes.
** For Frequency Changer welding control.
MAXIMUM CURRENT
Power Suggested D Shipping Description
Rectifier User’s S Type of Weight and
5 Volts Peak A A A At :

Typest Price§ A::p’ Xer:‘z;ge ‘ieﬁ%gut?p Cooling in Lb Rating

GL-5779 $72.00 ;(2)5 gg 10 F Air 6 ETI-301
0 9 ! 150 200
GL-5554 /FG-259-B 190.00 688 600 112.5 150 Water 22 ETI-112
3 1800 300 400

GL-5555/FG-238-B 370.00 1 600 1200 225 300 Water 35 ETI-110A
GL-5630 930.00 6000 200 50 50 Water 44 ETI-294
GL-506 3000.00 6000 900 150 300 Water 170 ETI-293A

T Typical ignitor requirements for power-rectifier ignitrons are 75-125 volts, 15-20 ampéres. Maximum requirements are 150 v

THYRATRONS—grid-controlled gaseous-discharge rectifier tubes

olts, 40 amperes.

CATHODE ANODE
- - Sl{%gested No. of Starting Témp Range S\}Kl,ipping Description
ype No. ser’s - Grid ondensed eight and
Price§ Electrodes Volts Amp Inse{a/'l;lts ﬁz‘;‘g :X‘i Voltage Mercury C in Lb Rating
GL-5662 $2.40 3 6.3 0.15 200 Juse tube |........ = - - —55— -+90* 3 ETI-300
GL-5663 1.90 4 6.3 0.15 500 0.060 0.020 Neg —55—-+90 3 ETI-284
GL-884 1.85 3 6.3 0.6 350 0.300 0.075 Neg 3 ETI-136
GL-885 2.00 3 2.5 1.4 350 0.300 0,075 Neg 3 ETI-137
GL-2D21 2.00 4 6.3 0.6 1300 0.500 0.100 L —55— +90%* 3 ETI-279
GL-2050 1.85 4 6.3 0.6 1300 0.500 0.100 Neg 3 ETI-138B
FG-178-A 24.00 3 205, 2.25 500 0.500 0.125 Neg —20— 450%* 2 ETI-131
GL-502-A 1.85 4 6.3 0.6 1300 1.0 0.100 Neg —50—4-90¢ 3 ETI-134C
FG-81-A 16.00 3 25l 5.0 500 2.0 0.5 Neg —20— 4-50% 2 ETI-124B
FG-98-A 24.00 4 2.5 5.0 500 2.0 0.5 Neg —20—+450% 4 ETI-127B
FG-97 22.00 4 2.5 5.0 1000 2.0 0.5 Var 40—80 4 ETI-126C
GL-5557 /[FG-17 7.75 3 2.5 5.0 5000 2.0 0.5 Neg 40—80 3 ETI-118C
GL-627 17.25 3 2.5 6.0 2500 2.5 0.64 Neg 25—170 1 ETI-253
GL-3C23 12.50 3 2.5 7.0 1250 6.0 1.5 Neg —40— -+80 3 ETI-117A
GL-393-A 13.25 3 2.5 7.0 1250 6.0 1.5 Neg —40— 180 3 ETI-132
GL-678 40.00 3 5.0 7.5 15000 6.0 1.6 Neg 25—50 3 ETI-255A
FG-154 42.00 4 5.0 7.0 500 10.0 2.5 Neg —20— 4-50% 7 ETI-129
FG-27-A 23.00 3 5.0 4.5 1000 10.0 2.5 Neg 40—80 3 ETI-119C
GL-5720/FG-33 21.00 3 5.0 4.5 1000 15.0 2.5 Pos, 35—80 7 ETI-120A
GL-5559 /FG-57 19.50 3 5.0 4.5 1000 15.0 2.5 Neg 40—80 7 ETI-122C
‘GL-5728 /FG-67 23.00 3 g.o 4.; }000 15.0 2.5 Var 40——88 3 ETI-123B
.0 4. 000 15.0 2.5 Var 40—8
GL-5560 /FG-95 25.00 4 { 5.5 50 1000 40.0 0.5 Var | 40—80 } 7 ETI-125C
GL-672-A 26.50 4 5.0 5.0 2500 40.0 3.2 Neg 40—80 134 ETI-254A
GL-5632 12.15 3 2.5 9.0 1250 30.0 2.5 Neg —55— 470 2 ETI-292
GL-5544 27.00 3 2.5 12.0 1500 40.0 3.2 Neg —55—4-70% 2 ETI1-282
GL-5545 35.00 3 2.5 21.0 1500 80.0 6.4 Neg —55-—4-70% 3 ETI-275B
5.0 10.0 2500 40.0 6.4 Var 40—80
FG-105 48.00 4 15.5 11.0 750 77.0 2.5 Var 30—95 7 ETI-128B
1s5.0 }0.0 10000 16.0 4.0 Var 25—50
5.0 0.0 2000 40.0 6.4 Var 40—80
FG-172 65.00 4 1535 11.0 750 77.0 2.5 Var 3095 | 7 EBEIS0A
GL-5830 /FG-41| 182.00 3 5.0 20.0 10000 75.0 12.5 Neg 40—65 8 ETI-121B
GL-414 120.00 4 5.0 20.0 2000 100.0 12.5 Neg 40—80 9 ETI-133C

* These tubes are inert-gas-filled, and the temperature ratings are expressed in terms of the ambient temperature range over which the tubes will

operate.

T These ratings apply only when the tube is used for ignitor firing.
1 These ratings apply only when 'the tube is used in thyratron welding-control service.
4 Ambient temperature

Supersedes ETI-104H dated 10-49
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KENOTRONS—high-vacuum recfifier tubes

ATHOD A
Suggested No. of A ODE L } Shipping Description
Type No. User’s - ¥ i Weight and
Price§ Electrodes Volts Amp \l:l‘g?t!; gf:l; in Lb Rating
FP-400 $24.00 2 4.0 2.25 100 0.025 3 ETI-143
GL-2B23 21.00 2 6.3 , 0.3 150 0.030 3 ETI-286
GL-5741 /FP-85-A 75.00 2 l10.0 5.0 28000 0.1(5)0 \ 1 3 ETI-142
2.5 3 20000 0.150 ‘e
GL-3824 11.75 2 [ 1590 : 0004 0:300 | 3 ETI-280
5.0 6.0 40000 0.750 |
GL-8020 22.00 2 1 58A 6.0 125004 2,004 | 8 ETI-145
GL-411 225.00 2 10 14.5 100000 0.3 i ETI-144A
GL-5625 /KC-4 225.00 2 20 24.5 150000 1.00 9 ETI-141B
A Surge-limiting diode operation. )
PHANOTRONS—gaseous-discharge rectifier tubes
ATHOD; D —
& Suggested No. of CATHODE . ANODE Tém%Range Shipping Description
Type No. User’s - ondense Weight and
Price§ Electrodes Volts Amp “Pheﬂatl; iﬁg 11\\!‘:1%) Mercury C in Lb Rating
GL-866-A $ 1.95 z 2.5 5 10000 1 0.25 25—60 3 ETI-153A
FG-190 29.00 3 2.5 12 175 5 1.25 —20— 4-50* 3 ETI-150
GL-872-A 8.20 2 5.0 7.5 10000 5 1.25 20—60 8 ETI-155B
GL-8008 8.20 i 2 5.0 7.5 10000 5 1.25 20—60 8 ETI-256A
GL-575-A 21.00 2 5.0 10 15000 6 1.5 20—50 3 ETI-244C
GL-673 21.00 2 5.0 10 15000 6 1.5 20—60 3 ETI-243B
GL-5558 [FG-32 14.00 2 5.0 4.5 ; 5000 15 2.5 N 30—60 3 ETI-147B
20000 10 2.5
GL-869-B 132.00 2 5.0 19 { 15000% 151 5.01 | 30—40 7 ETI-154B
FG-280 56.00 2 5.0 10 2000 40 6.4 40-—80 3 ETI-151B
GL-5561 /FG-104 38.00 2 5.0 10 3000 40 6.4 40-—80 3 ETI-148B
GL-857-B 209.00 2% 5.0 30 22000 201 5.01 30—40 [ 10 ETI-152
) 40 10.0
FG-166 150.00 2 2.5 100 1500 75 20 20—60 6 ETI-149A
I Quadrature operation.
PLIOTRONS—grid-controlled high-vacuum tubes
ATHODE E
Control Suggested No. of SATD PEAT M?x Shipping | Description
Types User’s Electrodes Max Max Dis Mu Weight and
yp Price§ Volts Amp Volts Amp Watts in Lh Rating
+
GL-5691 $ 7.75 6 6.3 0.6 275 0.010 1.0 80 3 ETI-297
GL-5692 7.75 6 6.3 0.6 275 0.015 1.75 23 3 ETI1-298
GL-5693 6.40 5 6.3 0.3 300 0.010 2.0 . 3 ETI-299
GL-5743 /PJ-21 12.50 3 4.5 1.1 350 0.019 7.5 3 3 ETI-159A
GL-5742 /PJ-7 13.00 3 4.5 1.1 350 0.040 10 30 3 ETI-157A
GL-5556 /PJ-8 12.00 3 4.5 1.1 350 0.040 10 8.5 3 ETI-158
Spec. Purpose
GL-5740 /FP-54 66.00 4 2.5 0.09 i 0.00015 Low-grid-current 7 ETI-160A
measurement tube
GL-5674 77.00 ‘6 3.8 0.09 10 1 0.0001 Low-grid-current 7 ETI-284
measurement tube
GL-5739 /FP-62 44.00 3 4.5 1:48 112.5 0.010 For gas-pressure 9 ETI-161A
measurements
Max Max . i Shipping | Description
Therapy Input Dis Mu Weight and
Types Watts Watts in Lb Rating
FP-285 20.00 3 10 3.25 1350 0.200 270 100 12 6 ETI-164
FP-265 36.00 3 10 5.20 1500 0.200 350 160 75 6 ETI-163
) Max Type Shipping | Description
Power for high-frequency heating Dis Mu of Weight and
Triodes } ) Watts Cooling in Lb Rating
GL-5610 1.98 3 6.3 0.15 300 0.017 3 14 2 ETI-291
GL-807 2.50 5 6.3 0.9 600 0.10 25 8 3 ETI-165
GL-810 14.50 3 10 4.5 2000 0.25 125 36 8 ETI-166A
GL-592 33.00 3 10 5.0 3500 0.25 200 24 Air 8 ETI-245B
GL-833-A 49.50 3 10 10.0 4000 0.50 400 35 9 ETI-167A
GL-1000-T 125.00 3 7.5 17.0 7500 0.75 1000 35 Air ETI-314
GL-851 300.00 3 11 15.5 2500 1.00 750 20.5 8 ETI-168
GL-8002 132.00 3 16 38.0 3500 1.00 1200 2.15 Water 5 ETI-175B
GL-8002-R 160.00 3 16 38.0 3500 1.00 1200 21.5 Air 1 ETI-250A
GL-5549 275.00 3 12.6 57.0 8500 1.25 4000 23 Air 26 ETI-283
GL-473 144.00 3 6.0 60.0 5000 1.40 2500 22 Air 7 ETI-281
GL-889-A 210.50 3 11 120.0 8500 2.00 5000 21 Water 8 ETI-171
GL-889R-A 285.00 3 11 120.0 8500 2.00 5000 21 Air 52 ETI-249
GL-891 223.00 3 22 60.0 12000 2.00 6000 8 Water 10 ETI-172A
GL-891-R 362.00 3 22 60.0 10000 2.00 4000 8 ir ETI-246A
GL-207 242.00 3 22 51.0 15000 2.00 10000 20 Water 10 ETI-162A
GL-892 223.00 3 22 60.0 15000 2.00 10000 50 Water 10 ETI-173A
GL-892-R 362.00 3 22 60.0 12500 2.00 4000 50 Air ETI-247A
GL-893-A 630.00 3 20 183.0 20000 4.00 20000 34.5 Water 25 ETI-174A
GL-893A-R 1150.00 3 20 183.0 20000 4.00 20000 34.5 Air 290 ETI-248
GL-880 483.00 3 12.6 320.0 15000 4.50 20000 20 Water 21 ETI-170B
GL-895 866.00 3 19 138.0 17000 9.00 40000 37 Water 85 ETI-251B,
GL-895-R 1180.00 3 19 138.0 17000 9.00 20000 37 455 ETI-252B
GL-862-A 1150.00 3 33 207.0 20000 10.00 “100000 45 Water 90 ETI-169




GLOW TUBES—cold-cathode tubes for use as voltage regulators

. ERATI RRE
Suggested Starting Supply | Operating Voltage op MIITLFAGM(P:’I]%RES DT, Shipping Description
Type No. User’s Voltage, D-c Maintained, D-c Weight and
Price§ Min Approx Min T, ey in Lb Rating

GL-0OA3 $1.35 105 75 5 40 3 ETI-176A

GL-OB3 1.20 125 90 10 30 3 ETI-176A

GL-874 3.10 125 90 10 50 3 ETI-176A

GL-0OC3 1.35 133 105 5 | 40 J 3 ETI-176A

GL-0OB2 3.55 133 108 5 ! 30 3 ETI-306

GL-0OD3 1.30 185 150 5 i 40 3 ETI-176A

GL-0OA2 3.20 185 150 5 I 30 3 ETI-305

PHOTOTUBES—Ilight-sensitive tubes
Sag- Spectral Sensitivity i Wi ippi ipti
vy in indow Max Shipping | Description
Type No. geste’d Gas or Response Anode Microamperes Dimensions Amb Weight and
User’s Vacuum RMA Volts p A ¢
Price§ Standard per Lumen in Inches Temp. C in Lb Rating
GL-1P21 $50.00 | Vacuum sS4 1250 fex'¥s 75 3 ETI-315
GL-1P29 /FJ-401 2.95 Gas 83 100 A xl/ 100 3 ETI-178A
GL-1P37 2.85 | Gas S4 100 120 Yx1y4 75 3 ETI-289
GL-1P39 1.75 Vacuum 5S4 250 45 /x1/ 75 3 ETI-295
GL-1P40 1.85 Gas S1 90 135 /gxIX.-, 100 3 ETI-290

PJ-2 2.50 Vacuum S1 | 500 20 1{ex1584 100 3 ETI-179
FJ 405(Use GL-935)

GL-441 4.50 Vacuum 54 250 45 14ex1584 50 3 ETI-181
GL-868 /PJ-23 2.50 as S1 100 50 | 1146x15¢ 100 3 ETI-182A
GL-917 3.50 Vacuum S1 500 20 114ex15% 100 3 ETI-183
GL-918 3.10 Gas S1 100 110 114ex1%% 100 3 ETI-184
GL-919 3.50 Vacuum S1 500 20 11462154 100 3 ETI-185
GL-920 4.15 Gas S1 100 75 14x1 (each unit 100 3 ETI-186
GL-921 2.05 Gas S1 90 135 | %x14 100 3 ETI-187
GL-922 1.95 Vacuum S1 500 20 %XVQI 100 3 ETI-188
GL-923 2.05 as S1 90 135 el 100 3 ETI-189
GL-927 2.50 Gas ] s1 99 125 7/1,\;% 100 3 ETI-190
GL-929 1.50 Vacuum S 250 45 Aee 7% 50 3 ETI-191
GL-930 1.55 Gas S1 20 135 4ex 7% 100 3 ETI-192
GL-931-A 9.75 Vacuum 5S4 1250 2.0 amperes 2x1 50 3 ETI-193A
GL-935 7.80 Vacuum S5 { 250 30 | 1146x134 75 3 ETI-270
GL-5581 2.25 Gas sS4 100 135 S&x134g 75 3 ETI-295

BALLAST TUBES—resistor-type tubes used to maintain a constant average current
Suggested VOLTS AMPERES ‘ Shipping Description
Type No. User’s i Weight and
Price§ Min ’ Max Min ‘ Max | inLb Rating

‘GL-5620 /FB-50 $13.00 5 ) 8 0.223 0.275 3 ETI-194A

GL-5622 /B25 11.00 7 16 1.07 1.16 3 ! ETI-194A

GL-5623 /B47 12.00 8 18 2.05 2.35 3 | ETI-194A

GL-5624 /B-46 12.00 8 18 2.70 3.25 3 ETI-194A

GL-5621/B-6 12.00 15 21 0,95 1.01 3 ! B ETI-194A

VACUUM GAGES—to measure gas pressure
Suggested .
5 s . Shipping Description and
Type No. 'g:;:ge% Volts Range in Microns Weight in Lb Rating
7 GL-5628 /FA-13 $23.50 6 0-600 3 ETI-195A
GL-5629 /FA-14 19.00 6 @® 3 ETI-195A
@Used with GL-5628/FA-13 to compensate for temperature and voltage changes. ]
VACUUM SWITCHES—single-pole, double-throw
Suzges;ted M . .
. 3 N ax Hold-off Max Interrupting Shipping Description and
Type No. F[’Irsiecgg Voltage, Peak Rating, Amperes Weight in Lb ating
GL-5627 [FA-6 $24.00 700 10 3 ETI-197A
GL-5626 /[FA-15 20.00 3000 10 3 ETI-198A
GL-1521 15.50 7500 15 3 ETI-287
VACUUM CAPACITORS
Capacitance, Ambient Net Shipping .
Typemo. | SEIEY | Pogk Yol | SPIGH Temperature weghs | Wegnt | Descrigion
Price§ D-c or R-f Micromicro- in Oz in Lb Rating
farads Min. ‘ Max Approx Approx
GL-1L21 7$12.50 7500 12 ) —40 1 +65 4 1 AETI—?GZ
GL-1L22 26.00 16000 25 —40 ! +65 6 1 ETI-263
GL-1L23 26.00 16000 50 —40 +65 6 1 ETI-264
GL-1L24 49.50 16000 100 —40 +65 8 1 ETI-265
GL-1L25 14.00 16000 12 —40 +65 6 1 ETI-266
GL-1L31 14.00 16000 6 1 —40 +65 6 1 ETI-307
GL-1L32 12.50 7500 6 —40 —+65 4 1 ETI-308
GL-1L33 30.00 7500 100 —40 +65 6 1 ETI-267
GL-1L36 12.50 7500 25 —40 +65 4 1 ETI-268
GL-1L38§ 22.00 7500 50 —40 +65 4 1 ETI-269

§ As prices shown on these pages are only corrected when regular supplements are issued, they snoald not be used for quotatwn without further

check.

Prices and other data subject to change without notice
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TUBES

HIGH-VACUUM TYPES

FOR RADIO APPLICATIONS*

SUGGESTED USER'S PRICES AND CONCISE
TECHNICAL DATA

]

Sug CATHODE PLATE MAX. FREQ. MC.
No. of| ™ M M 3 .
Type ested ax ax @ @50% .
1\?5. %ser’s Elec- | volts Amp | Max | Max |Input,| Dissi- | Max Max Mu | Gm B‘i\lrlg_tm‘
Price¢ | trodes Volts | Amp | Watts|pation.| Plate Plate
Watts| Input Input
GL-2C40 |$29.00 3 6.3 0.75 500 | 0.025 4.0 6.5| 3370 36 (4850 ETX-123
GL-2C43 29.00 3 6.3 0.90 500 | 0.040 16.7 6.7 3370 cies.a.... | 48 |8000] ETX-124
GL-2E24 5.10 5 6.3 0.65 600 | 0.085 40 13.5 125 | 175 @ 689, 7.5/32000 ETX-223
GL-2E26 3.85 5 6.3 0.80 500 | 0.075 30 10 125 - ... 0 6.5/3500] ETX-224
600 | 0.075 40 13.5
GL-2E30 2.45 5 6.0 0.65 250 | 0.060 15 10 165 ETX-229A
GL-4D21/
4-125A 27.50 4 5.0 6.5 3000 | 0.225 | 500 125 120 | 250 @ 569, 6.2 (2450] ETX-225
GL-5C24 40.00 3 10.0 5.2 1750 | 0.107 | 250 160 -, ST 8 |5500f ETX-217
GL-35T 9.50 3 5.0 4.0 2000 | 0.150 | 300 50 100 -». | 39 2800, ETX-216
GL-100TH| 16.50 3 5.0 6.3 3000 { 0.225 | 675 100 u-| ceee-s. | 40 5500/ ETX-222
GL-146 24.00 3 10 3.25 1500 | 0.200 | 300 125 15 60 75 ETX-127
GL-152 27.00 3 10 3.25 1500 | 0.200 | 300 125 15 60 25 ETX-128
GL-159 145.00 3 10 9.60 2000 | 0.400 | 800 250 15 35 20 ..| ETX-129
GL-169 120.00 3 10 9.60 2000 | 0.400 | 800 250 15 35 85 ...} ETX-130
GL-203-A | 13.75 3 10 3.25 1250 | 0.175 | 220 100 15 80 25 5 ETX-131
GL-204-A |115.00 3 11 3.85 2500 | 0.275 | 690 250 3 30 23 . ETX-132
GL-211 13.75 3 10 3.25 1250 | 0.175 | 220 100 15 80 12 ETX-134A
GL-242-C 13.75 3 10 3.25 1250 | 0.150 | 188 100 6 30 12.5 ETX-136A
GL-800 11.50 3 7.5 3.25 1250 | 0.080 | 100 35 60 | 180 @ 55% | 15 ETX-142
GL-801-A 4.30 3 7.5 1.25 600 | 0.070 42 20 60 120 8 ....| ETX-143
GL-802 4.75 5 6.3% | 0.90 500 | 0.060 25 10 30 | 100 @ 55% | ... |2250] ETX-144
600 | 0.060 33 13
GL-803 24.25 5 10 5.00 2000 | 0.175 | 350 125 20 70 4000| ETX-145
GL-805 13.50 3 10 3.25 1500 | 0.210 | 315 125 30 80 oo |ee..| ETX-146
GL-806 34.25 3 5 10.0 3000 | 0.200 | 600 150 30 100 12.6 ETX-147
3300 | 0.300 {1000 225 |
GL-809 4.00 3 6.3 | 2.50 750 | 0.100 75 25 60 120 50 R ETX-149
1000 | 0.100 | 100 30 .
GL-811-A 4.05 3 6.3 4.00 1250 | 0.175 | 175 45 30 100 1160 .«| ETX-151A
1500 | 0.175 | 260 65
GL-812-A 4.05 3 6.3 4.00 1250 | 0.175 | 175 45 30 | 100 @ 559, | 29 ETX-152A
1500 | 0.175 | 260 65
GL-813 16.00 5 10.0 5.00 2000 | 0.180 | 360 100 30 | 120 @ 509, 8.5(3750| ETX-153C
2250 { 0.225 | 500 125
GL-814 14.25 5 10.0 3.25 1250 | 0.150 | 180 50 30 75 @ 649 3300| ETX-154
1500 | 0.150 | 225 65
GL-815 6.90 5 *6.3t1| 1.61 400 | 0.150 60 20 125 | 200 @ 709, 6.5|4000f ETX-155
500 | 0.150 75 25
GL-826 12.50 3 7.5 4.0 1000 | 0.125 | 125 60 250 | 300 @ 809, | 31 ....| ETX-157A
GL-828 13.75 5 10.0 3.25 1250 | 0.160 | 200 70 30 75 @ 659, 2700/ ETX-158
1500 | 0.180 | 270 80
GL-829-B 16.25 *5 71 6.31 |- 2.25% 750 | 0.240 | 120 40 200 | 250 @ 899, 9 |8500| ETX-159
GL-830-B 11.50 3 10.0 2.0 1000 | 0.150 | 150 60 15 60 @ 549, | 25 ....| ETX-160
GL-832-A | 12.90 5 *6.31 | 1.6t 750 | 0.090 36 15 200 | 250 @ 89% 7 {3500/ ETX-161
GL-835 19.50 3 10.0 3.25 1250 | 0.175 | 220 100 20 100 12 3600 ETX-163
GL-837 5.80 5 12.6* | 0.70 500 | 0.080 32 12 20 60 @ 629 . |3400/ ETX-165
GL-838 13.75 3 10.0 3.25 1250 | 0.175 | 220 100 30 120 oo |e... ! ETX-166
GL-842 4.05 3 7.5 1.25 425 {0.028 |.... 12 . B e e 3 1250] ETX-167
GL-843 2.60 3 2.5%| 2.50 450 | 0.040 . 15 6 30 @ 809, 7.7)....] ETX-168
GL-845 13.75 3 10.0 3.25 1250 | 0.175 |.. .. 75 g . — - 5 ...| ETX-169
GL-849 138.00 3 11.0 5.00 2500 | 0.350 | 875 400 3 30 19 ....| ETX-170
GL-1613 2.65 5 6.3* 0.70 350 | 0.050 17.5 10 45 90 @ 85% 2500) ETX-191
GL-1614 2.05 5 6.3* 0.90 375 | 0.110 35 2f 80 120 @ 75% 6050 ETX-192A
GL-1619 2.50 4 2.5 2.0 400 | 0.075 30 15 45 90 @ 77% | ... |4500| ETX-191A
GL-1623 4.05 3 6.3 2.5 750 | 0.100 75 25 60 115 20 ....| ETX-195A
GL-1624 4.00 5 2.5 2.0 600 | 0.090 54 25 60 | 125 @ 55% | ... |4000| ETX-196

* Types shown are not included elsewhere in the Industrial Tube Manual.

¢ As prices shown on these pages are only corrected when regular supplements are issued, they should not

quotation without further check.

Prices and other data subject to change without notice

Prices effective Oct. 1, 1950

Supersedes ETI-105F dated! 2-48

be used for
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HIGH-VACUUM TYPES (Cont’d)

Sug CATHODE PLATE MAX. FREQ. MC.
No. of - .
Type gested A Max @ @509, Bulletin
No. User’s Eleé:- Volt A Max | Max I‘Nla}i Dissi- | Max Max Mu |Gm No.
Price | trodes| Volts mP | volts Amp \?/’p‘t?t pation, | Plate Plate
atts) "watts Input Input
GL-1625 $2.65 5 12.6* 0.450 600 [0.100 6 25 60 125 @ 55% 8 6000 ETX-197
750 [0.100 75 30
GL-5654 6.00 5 6.3% 0.175 180 (0.007 — 1.7 — = — 5000 ETX-241
GL-5670 7.50 6 6.3% 0.350 300 |0.018 — 1.5 — — 35 5500, ETX-233
GL-5686 7.00 5 6.3% 0.350 250 [0.040 — 2.7 — - — == ETX-244
GL-5725 6.00 5 6.3* 0.175 180 [0.0052 —= 1.7 — — - —= BTX-258
GL-5726 4.50 4 6.3* 0.300 330 10.054 —_ — — — — — | ETX-257
GL-5749 4.50 5 6.3* 0.300 300 [0.011 — 3.0 — — — — ETX-261
GL-5759 4.50 6 6.3* 0.300 300 10.0026 — 1.0 - — — — ETX-262
GL-5751 5.65 6 6.3*% 0.350 330 |0.001% — 1.1 — — 70 1200 ETX-245
12.6* 0.175
GL-5814 6.00 6 6.3% 0.350 330 |0.010 — 3.03t — — 17 2200, ETX-246
12.6* 0.175
GL-5824 3.35 5 25.0* 0.300 200 |0.069 — 12.5 — — — 5000 ETX-240
G1.-8000 14.50 3 10.0 4.500 | 2500 [0.300 750 175 30 100 16.5 ETX-215
GL-8005 7.40 3 10.0 3.250 | 1250 |0.200 240 75 60 100 @ 609, 20 ETX-210
1500 10.200 | 300 85
GL-8012-A| 15.50 3 6.3 2.000 | 1000 0.080 50 40 500 600 @ 63%¢| 18 ETX-204
GL-8025-A| 10.00 3 6.3 1.920 | 1000 |0.080 50 30 500 600 @ 709 | 18 ETX-214
1000 |0.080 75 40 |
HIGH-VACUUM, FORCED-AIR-COOLED TYPES
CATHODE PLATE | MAX. FREQ. MC.
| Suggested |[No. of Max | Max @ @509, Bulletin
‘ ’ s 0
Type No. Ilgi?;es t?;ilce-s Max | Max | Plate | Dissi- | Max Max bim No.
Volts Amp | Volts | Amp | Input,|pation,| Plate | Plate
Watts| Watts| Input | Input
GL-2C39 $41.50 3 6.3*% 1.1 350 0.045 15.8 4.8/ 500 we ... (100 ETX-122
GL-3C22 80.00 3 6.3* 2.0 1000| 0.150 150 1251000 . - . 40 ETX-126
GL-4X150A 48.00 4 6.0% 2.6 1250| 0.250 150} 500 — 5 ETX-237
GL-4-250A/5D22 37.50 4 5 14.5 4000| 0.350 - 250 75 [120@62% 51| ETX-236
GL-5D24 37.50 4 5.0 14.1 3500| 0.350 600 200( 85 o . 6.4 ETX-226
4000/ 0.350 | 1000 250
GL-7C29 115.00 3 10.5 28.0 3000| 0.400 1200 500 110 R 29 ETX-218
GL-7D21 285.00 4 6.3 30.0 4000| 1.0 3000, 1200 110 oo L ETX-219A
GL-9C22 1225.00 3 19.5 415 17000| 8.0 100000/ 20000 5 25@709,| 41 ETX-212
GL-1000T 125.00 3 7.5 17.0 75080( 0.750 4000/ 1000| 50 g - - - .. ETX-243
GL-5513 275.00 3 6.3 32.0 4000 1.0 3600, 1200 220 87 ETX-220A
GL-5518 495.00 3 6.3 250.0 7500 2.0 12000, 4000 110 22 ETX-221A
GL-5588 110.00 3 6.3 2.5 1000, 0.300 250 200{1200 . ETX-239
GL-5648 41.50 3 6.3 1.1 1000/ 1.00 | 50 15)2500 1100 ETX-231
HIGH-VACUUM, WATER-COOLED TYPES
GL-8D21 | $1300.00 6 3.2 125 6000| 2.0 10000f 6000] 300 " . . B 5 ETX-242
GL-9C21 866.00 3 19.5 415 17000| 9.0 150000/ 40000, 15 [25@70% | 40 ETX-211A
GL-9C24 | 550.00 3 6.3 240 6500 2.0 12000 5000 220 . = 21 ETX-213
GL-858 500.00 3 22 52.0 20000| 2.00 40000] 20000 1.5 40 42 ETX-173A
GL-898-A** 1150.00 3 16.5t1 | 70.01t | 20000(10.00 |200000(100000 196, s pgrm 45 ETX-190
GL-8009 816.00 3 12.6 320 10500| 6.00 60000{ 20000| 25 100 20 ETX-203
GASKETS FOR WATER-COOLED TYPES
Cat. No. { USs i%:gse%reiie Used on Tube Type ’ Cat. No. { USS is’gse;cgcée ‘ Used on Tube Type
5182028P1 $1.18 GL-862-A, GL-880, GL-898-A 5182028P8 $ .42 GL-889-A
5182028P2 .96 GL-858, GL-893-A 5182028P10 .20 GL-8002
5182028P3 .20 GL-207, GL-891, GL-892 5182028P11 1.18 GL-8009

Figures in bold type are ICAS ratings.
* Heater-type cathode.
** Credit for return, prepaid, to Schenectady—carton
$5.00, tube $10.00.
1 Parallel operation.

+1 Single- or three-phase filament. Voltage is per
strand, current is per strand.

¢ Maximum permissible percentage of only maximum
plate voltage, the minimum plate input may be 100 per
cent of its rated value.
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Max

ATHODE
Type No Sutgégrs,ts ed No. of c Peak lél:%e Bulletin
J Price Electrodes Volts Amp Ir‘l;g?;:e Amp = No.
GL-266-B $209.00 ‘ 2 5 30 22000 5.0 ‘ ETX-137
) 10.07
GL-816 1.65 2 2.5 2.0 - 7500 0.125 . ETX-156
GL-870-A 1300.00 2 5 65.0 16000 75.0 ETX-177
HIGH-VACUUM RECTIFIERS
B E
gy | No.of - = Voltage | BYeraee Bulleti
Type No. gestes Elec- Max Aver- | Drop >SID ogHn
User’s Max tion No.
Pri trodes | Volts | Amp | Inv. Am age Volts Watts
mee Volts P | Amp
GL-2B22 $21.00 2 6.3 0.75 100 | 0.7 | ..... 0.020 ETX-232
GL-217-C 21.50 2 10 2.35 7500 | 0.600 . 210 . ETX-135
GL-836 9.00 2 2.5% 5.0 5000 | 1.0 0.25 45 J e ETX-164
GL-1616 8.65 2 2.5 5.0 5500 | 0.800 | 0.13 75 .m . . ETX-193
GL-1641 2.75 3 - 5.0 3.0 2120 | 0.250 | ... .. 61 ETX-199
GL-8013-A 10.30 2 2.5 5.0 40000 | 0.150 0.020 EEEE. ) ETX-205
* Heater-type cathode.
4 Quadrature operation.
PHASITRON
CATHODE
Type No Sl%g::,tsed No. of |———— | Anode Deflector Oulfgut F;:g‘ﬁg;y Bulletin
Price Electrodes| Volts Amp Volts Volts Volts Rating, K No.
GL-2H21 $90.00 10 ‘ 6.3 0.30 300 100 ’ 4 500 ETX-125
GL-5593 77.00 10 : 6.3 0.30 300 100 4 250 ETX-230
TELEVISION CAMERA TUBES
IMAGE Suggested CATHODE N
ORTHICONS User's Current Anode Photocathode | Image Size Bulletin No.
Type Price Voltage \ Amp Voltage Voltage Inches
GL-5820 $1200.00 6.3 ‘ 0.6 1500 —550 1.6 Diagonal ETX-259
GL-5826 1300.00 6.3 0.6 1500 —550 1.6 Diagonal ETX-260

TR, A-TR, AND PRE-TR TUBES—GAS SWITCHING TUBES FOR AUTOMATIC SWITCHING SERVICE IN
PULSED MICROWAVE CIRCUITS

Suggrersitred Max. Transmitter Spike Leakage Flat Leakage .
T TeRNo User’s Frelt\l;e er;ccy §::ge Power—Average Energy per Power Bligetm
yp 3 Price gacy’ Watts Pulse—Ergs Milliwatts -
GL-1B63-A $87.00 8940-9575 250 0.1 | 30 ETX-256
A-TR Frequency Range Equivalent Minimum | Loaded
Type No, Megacycles Conductance Firing Power Q
GL-1B35 $18.00 9000-9600 0.04 5 4 ETX-251
GL-1B37 21.00 8500-9000 0.04 5 4 ETX-252
GL-1B44 71.00 2680-2830 0.03 20 4 ETX-254
GL-1B56 71.00 2783-2922 0.03 20 4 ETX-255
" PRE-TR —
Type No.
GL-1B38 $50.00 2700-2910 1000 Max. Leakage Energy = ETX-253
) : 1.3 x 107 Joules
CATHODE-RAY TUBES—FOR MEASUREMENT USE
Screen : High-
: HEATER g
Type Su(g}g:rs,ts e Diam, Screen Fo;ﬁsamg voltage Bulletin
No. ] Minimum, ' J Fluorescence . Electrode, No.
Price Inches Volts Amp Deflection Max Volts
2BP1 $9.60 134 6.3 0.6 Green Electrostatic 2500 ETI-310
3KP1 14.50 234 6.3 0.6 Green Electrostatic 2500 ETI-311
3MP1 14.75 234 6.3 0.6 Green Electrostatic 2500 ETI-313
5UP1 17.75 414 6.3 0.6 Green | Electrostatic 2500 ETI-312
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The G-E electronic receiving tubes listed below
include only those types most commonly used in

LIST PRICE

industrial applications. Information on other re-
ceiving type tubes will be furnished upon request.

RECEIVING TYPES

Type of Tube List Price™® Type of Tube List Price* Type of Tube List Price*
1D8GT $3.20 6E5 $1.80 TK7 $2.65
1F4 2.20 6F6GT 1.50 10 3.90
1LA4 2.65 6F8G 2.65 12A7 2.65
1LN5 2.65 6G6G 2.20 12J5GT 1.35
1IN5GT/G 1.80 6H6GT 1.50 128J7GT 1.50
1R5 1.80 6J5GT 1.35 12SL7GT 2.20
184 2.20 6J7GT 1.80 12SN7GT 2.00
185 1.65 6K6GT 1.35 25B6G 3.90
1T4 1.80 6K7GT 1.50. 25L6GT 1.50
1v 1.80 6K8GT 1.80 2525 1.35
2A3 2.65 6L6G 2.65 25Z6GT 1.35
3Q4 1.80 6L7G 2.65 30 1.80
354 1.80 6N7GT 2.20 35/51 1.80
5T4 3.20 6R7GT 1.80 37 1.50
504G 1 1.35 6SA7GT 1.50 42 1.50
5V4G 2.20 6SC7 '1.80 43 1.50
5W4GT 1.25 6SF5GT 1.80 45 1.50
5Y3GT .95 6SG7 1.80 46 2.20
523 1.50 6SH7 1.80 56 1.50
5Z4 2.20 6SJ7GT 1.50 57 1.80
6A6 2.20 6SK7GT 1.50 80 1.05
6AC7/1852 2.65 6SL7GT 2.20 83 2.20
6AF6G 2.20 6SN7GT 2.00 85 1.80
6AG7 2.65 6SQ7GT 1.35 117N7GT 3.55
6B7 2.65 6V6GT 1.80 117P7GT 3.55
6C5GT ] 1.50 QXSGT 1.35
6C8G 2.65 6Y6G 2.20
6D6 1.50 7C7 1.80

|

‘All prices include excise fax.

All prices subject to change without nofice.

Electronics

F.O.B. delivered destination in minimum quantities of 50 in one shipment.

Department

GENERAL @ ELECTRIC

Schenectady, N. Y.

Supersedes ETI-1068 dated 10-47
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TUBES

1-46 (3M)
Filing No. 8850

WHERE TO BUY
G-E ELECTRONIC TUBES

@® Send your electronic tube orders, requests for quotations or
for delivery estimates to your nearest G-E office, distributor or
dealer. These G-E electronic tube outlets are located strategically

throughout the United States and are ready to serve you.

@ Prompt attention will be given to your orders and requests by:

Neme . e e N )

BUSINESS ADDRESS

FIRM. e e P . S—

STREET

STATE

*

TELEPHONE : P

HOME ADDRESS

STREET: it ik ST e e

CITY.

TELEPHONE

*If not available on emergency calls ask for:

Electronics Department

GENERAL @ ELECTRIC

Schenectady, N. Y.

ETI-107
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Industrial Tubes
This listing includes those types for which the General Electric
Company has either a direct replacement or a similar type com- -
parable in capabilities and application.
TGRA—WL-17
: Direct G-E G-E l 1 Direct G-E G-E
Type No, Class Mauanufacturer Replacement Similar Type No. | Class Manufacturer Replacement Similar
Type Type Type Type
TGRA R H GL-575-A AX-3B28 R A GL-866-A
TGRB R H GL-872-A 138286277 R T GL-866-A
CE-1 (A-D) P CE GL-868 3c23 T GE, RCA, UE GL-3C23
EL-CIB T EL GL-3C23  [NL-3C23 T NL GL-3C23
EL-CI1B/A T EL GL-3C23  |wWlL-3C23 ¥ wlL GL-3C23
EL-C1J/A T EL GL3c23 |, . - o
EL-C1K T EL GL-6014/C1K
4B32 R GE, CH GL-4B32
GL-1121 vC GE GL-1L21
CL1l24 e e EGY CE-5 (A-D) P CE GL-927
e ] ve = e GL-5C21/C6) T GE GL-5C21/C6J
F : ] EL-CéJ T EL GL-6807 *
GL-1131 Ve GE GL-1L31 )
GL-1L32 vC GE GL-1L32 C61/5C21 T RCA GL-5C21/Cé6l ‘
GL-1L33 Ve GE GL-1L33 EL-C6J/A T EL GL-6807 *
GL-1L36 vC GE GL-1L36 C6J-A/5685 T RCA GL-6807
GL-1L38 o GE GL-1L38 EL-C6J/F T EL GL-6860/
: C6J/F
1P21 P GE, RCA GL-1P21 JEL-C6I/K T EL GL-6807 T
1P32 P CE GL-927 ‘
1P39 P GE, RCA, § GL-1P39 ‘EL-C6J/KF T EL GL-6808T
1P40 P GE, RCA GL-1P40 [EL-C6J /KL T EL GL-68091
2-1500 R EM GL:8020  [gr.col/L T EL GL-6809
. EL-CéL T EL GL-5528/CéL
CE-2 (A-D) P CE GL-930, EL-6B R EL GL-5561
: GL-1P40
2B4 T D 885 . .
‘GL-2B23 R GE GL-2B23 6Q5-G T D 884 _
2021 T GE, A, CH, NU, | 2D21 L e CE Sl
“Rea INL-14 T NL / GL-5557
5RO ‘ , {eL-cre6s i m ! EL GL-5665/C16J
-2D21 2D21
wikeeg T wtL Creifse6s | T RCA GL-5665/C16J
EL-C3) T EL GL-5632/C3J
C31/5632 T RCA GL-5632/C3)J 17 T CH GL-5557
EL-C3J/A T EL : GL-5632/ [|DR-17 T GES ) GL-5557
cal FG-17 T A, NU GL-5557
3B24 R GE, RK | GL-3B24 11117 T T _ GL-5557
3828 R CH, RCA, UE GL-866-A |wWlL-17 T wiL GL-5557

* Minor dimensional and grid voltage differences exist which will not affect interchangeability in the majority of circuits.
T Minor dimensional differences which will not affect interchangeability in the majority of circuits.

A—AMPEREX ELECTRONIC CORPORATION

MANUFACTURER'S IDENTIFICATION

CE—CONTINENTAL ELECTRIC COMPANY (CETRON]
CH—CHATHAM ELECTRONICS
D—ALLEN B. DuMONT LABORATORIES, INCORPORATED
EE—ELECTRONIC ENTERPRISES, INCORPORATED
EL—ELECTRONS, INCORPORATED
EM—EITEL-McCULLOUGH, INCORPORATED (EIMAC)
F—FEDERAL TELEPHONE AND RADIO COMPANY
GE—GENERAL ELECTRIC COMPANY
GES—GENERAL ELECTRONICS, INCORPORATED
IH—INDUCTION HEATING 'CORPORATION
KU—KUTHE LABORATORIES

ML—MACHLETT LABORATORIES, INCORPORATED
NL—NATIONAL ELECTRONICS, INCORPORATED
NU—NATIONAL UNION ELECTRIC CORPORATION
R—THE RAULAND CORPORATION

RCA—RADIO CORPORATION OF AMERICA
RK—RAYTHEON MANUFACTURING COMPANY
S—SYLVANIA ELECTRIC PRODUCTS, INCORPORATED
T—TAYLOR TUBES, INCORPORATED

UE—UNITED ELECTRONICS COMPANY
WE—WESTERN ELECTRIC
WL—WESTINGHOUSE ELECTRIC -CORPORATION
WT—WELTRONIC COMPANY

GENERAL @ ELECTRIC

Supersedes ET-T1218 dated 10-55

TUBE CLASSIFICATION

B—BALLAST

—IGNITRON

P—PHOTOTUBE

R—RECTIFIER

RVG—RESISTANCE VACUUM GAGE
T—THYRATRON

VC—VACUUM CAPACITOR
V$—VACUUM SWITCH
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CE-20—ML-315A

INTERCHANGEABILITY LIST

|
Direct G-E G-E Direct G-E G-E
Type No. Class Manufacturer Replacement Similar Type No. Class Manufacturer Replacement Similar
Type Type ’ Type Type
CE-20 P CE GL-927 AwT210-0008 | R wT GL-866-A
CE-21 (A-D) P CE GL-920 WwT210-00159 | T wT | GL-5557
RX-21A ] R EM GL-872-A fwT210-00179 | T wT GL-6856/740.
CE-23 (A-D) P CE GL-923 WT210-00279 | R wT GL-872-A
CE-25 (A-D) P CE GL:927 WT210-00389 | T wT FG-172
| )
CE-29 (A-D) P CE CE1y WT210-0043) | T wT GL-5632/C3J
CE-30 (A-D) b CE GL-930 {wr210-00449 | R wT GL-575-A
eI 7 €3 GL-919  IwT210-00549 | T wT GL-5830
e g Sa Slaeed) WT210-0056% | T wT GL-5559
RS2 R ’ L of-6558 WT210-00579 | T wT GL-5560
WL-33 T WL GL-5720 -
CE-36 (A-D) P ‘ CE GL-927 WT210-0062 9 T WT GL-5557
CE.41 p CE 6L-921 WT210-0063% | T wT GL-6807
WL-41 T wL GL-5830 WT210-0067 9 T WT | GL-393-A
CE-42 P CE GL-922 ) . WT210-0069 4 T WT GL-5557
WT210-0070 | | wT GL-5550
R-5TA P R GL-927
53AWB P RK GL-927 WT210-0071 9 ! WT GL-5551-A
WL-57 T WL GL-5559 WT210-00729 | 1 wT GL-5552-A
R-58A P R . GL-927 WT210-00739 | 1 WT GL-5553-B
CE-59 P CE Gl.5581 WT210-00749 | T wT FG-105
» ‘'WT210-0077¢ | T wT 5727
R-59A P R GL-868 B
SK-60 P wL 61-868 |
R-60A P RK GL-920 ‘WT2‘|O-OO78ﬂ T WT FG-172
R-61-A P R GL-930 WT210-0079 9 T WT FG-105
SK-63 P WL GL-918 WT210-0106 | T wT GL-5632/C3J
WT210-01169 | T wT | GL-5560
R-7TA P R GL-930, WT210-01497 I WT GL-5551-A
| i GL-1P40
FG-81-A T GE FG-81-A CE-220 R CE GL-8020
WL-81A T wlL FG-81-A 7-225/866A R NU, UE GL-866-A
FG-97 T GE FG-97 CE-232 R CE GL-5558
FG-98-A T GE T FG-98-A Fwr-2458 9 T wT See WT210-0003
WT-2468 1 T wT See WT210-0004
ML-100/5575 R ML GL-5625% i
100K R EM GL-8020 i Y
WL-104 R . wi GL-5561 3 X - Ca
WT-T104§ T wT See WT210:0044 fNE ol ' ol
105 T GE, RCA FG-105 JIVE-249C ; e ey
b ) 255-A R WE GL-869-B
T T il Foline 2558 R WE GL-869-B
AX-105/FG-105| T A FG-105 [
WT-T106§ 1 T wT See WT210-0043 HF-255B R A | GL-869-B
“or WT210-0106 2588 R A, T, UE GL-866-A
WT-T110§ 4 T wT See WT210-0054 WT262§ R WwT 'See WT210-0008
WT-T111§ T WT See WT210-0056 2668 R WE ] GL-857-B
WT-T112§ 1 T WT See WT210-0057 F-266B R F GL-857-B
WT-T1178 9 T WT See WT210-0062 kassc R WE GL-857-B
or WT210-0069 f2678 R WE GL-872-A
WT-T118§ 9 T WT See WT210-0074 F-2678B R F GL-872-A
WT-T1198 9 T wT See WT210-0078 HF-267B R A GL-872-A
WT-T133§ 9 T WwT See WT210-0067
WT-T139§ ] T WT See WT210-0063 WT-2728 T wT See WT210-0015
WT-T149 9 T wT FG-172 FG-280 R GE FG-280
FG.154 T GE FG.154 (287 A T WE Gl-5557
172 o A FG.172 CE-302 T CE GL-3C23
FG-172 T CE oS CE-305 T CE GL-3C23
WL-172 T wlL FG-172 , CE-309 T CE GL-5557
ML-199 R ML  GL-5973  |cE-311 T CE GL-3C23
WT210-00019 | T wT 2027 315A R A, WE GL-673
WT210-0003 | T | wWT 884 F-315A R F GL-673
WT210-0004% | T WT | 2050 ML-315A R ML Gl-673

1 Atrated current of 1.0 ampere, the GL-5625 has a voltage drop of 4000 volts; whereas the ML-100/5575 has a voltage drop of 800 volts at 1.0 ampere.
§ OlId part number. Refer to Weltronic's new part number for G-E equivalent.
€[ These are tube socket markings on equipment bearing the Weltronic trade mark.




Type No.

Class

319A
F-319A
ML-319A
321A
HF-321A

ML-321A
323B
NL-323B
UE-323B
F-353A

F-357-B
366A
F-367-A
371-B
F-375A

393A
CE-393A
NL-393A
UE-393A
394A

FP-400
GL-411
Gl-414
WL-414
WT-T439§ 1

GL-441
502-A
WL-502A
575-A
DR-575-A

F-575-A
ML-575-A
WL-575-A
UE-578
WL-578

WT-606§ 1
NL-615
NL-618
627
KU-627

KU-628
WL-630
WL-630A
WL-631
WL-6328

KU-634
635P
WL-651/656
WL-652/657
WL-653B

WL-655/658
672

WL-672
672-A
WL-672-A
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Manufactuter

WE
F
ML
WE
A

ML
CH
WL
UE
F

&
WE
F

EE, UE

‘WE
CE
NL
UE
CH

GE
GE
GE
WL
WT

GE
GE. RCA
WL

GES

F
ML
WL
UE
WL

WT

L

NL
GE, RCA

WL

WL
WL
WL
WL
WL

WL
NL

WL
WL
WL

WL

RCA

WL
GE, RCA

WL

|GE, A, EE, NU, RCA
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1
Direct G-E G-E | [ Direct G-E G-E
Replacement Similar Type No. Class Manufacturer Replacement Similar
Type Type Type Type
GL-872-A [673 R GE, A, F, RCA | GL-673
GL-872-A [|ML-673 R ML GL-673
GL-872-A 676 T RCA GL-5632/
GL-673 | c3J
GL-673 IKU-676 T wi | GL-5632/
c3J
GL-673 1678 T [ GE A RCA GL-678
gtgggg (WL-678 T wL GL-678 ]
GLac2s [WL-679 i wL GL-5554
GL-872-A WL-681/686 ] wL GL-5550
WL-688 ! wL GL-5564
; |WL-689 ] wi GL-6228
GL-857-B ! ]
GL-866-A INL-710 T NL GL-6011/710 |
GL-673 INL-710/6011 T NL | eL-6011/710
GL-8020  INL-714 T NL GL-5557
GL-575-A NL-715/5557 T NL GL-5557
ANL-716 T NL GL-6855/716
GL-3C23
GL-3C23 ML-728 T ML GL-5557
GL-393-A WL-735 P WL GL-868
GL-3C23 [wWL-739 P WL GL-927
GL-627 NL-740 T NL GL-6856/740
NL-740-P T NL GL-6857/740-P
g':::‘l"l’ WL-741 P wL v GL-923
s NL-760 ST NL GL-6807
pa T NL-760-L T 9 NL GL-6809 ‘
o T T INL-760-P T NL GL-6808 =
857 R RCA GL-857-B
GL-441 857-B R GE, A, RCA' GL-857-B
502-A 'DR-857-B R GES GL-857-B
502-A F-857-B R F | GL-857-B
GL-575-A i ML-857-B R ML | GL-857-B
GL-575-A | i
fwi-857-8 R wt GL-857-B
GL-575-A 866 R A, RCA GL-866-A
GL-575-A 1866-A R GE, CE, CH, EM,
GL-575-A NU, RCA, S GL-866-A
GL-8020 DR-866-A R | GES GL-866-A
GL-8020 EE-866-A R EE GL-866-A
lSee WT270+0001 JHF-866-A R A GL-866-A
GL-5558 ML-866-A R ML GL-866-A
GL-5561 RK-866-A R RK GL-866-A
GL-627 . T-866-A R T GL-866-A
GL-627 JUE-866-A R UE GL-866-A
IWL-866-A R Wl GL-866-A
- GL-5559  1gee-a/866 R RCA GL-866-A
B 866-AX R | A GL-866-A
0% s 866-JR R 1 NU, T GL-866-A
GL.5560)] 868 P J GE, RCA GL-868
‘ WL-868 o wlL GL-868 ‘
| GL-5561 MGl 8es/ps-23 | P | GE GL-868 :
GL-6930/635-P 869-A R | RCA GL-869-B
| 6L-5552-A 869-B R GE, A, RCA GL-869-B
GL-5551-A IDR-869-B R GES GL-869-B
GL-5555 )
1F-869-B R F GL-869-B
GL-5553.B ML-869-B R ML GL-869-B
GL-672-A fwi-ss9-8 R wi GL-869-B
GL-672-A 872 R RCA GL-872-A
| GL-672-A 1872-A R GE, CE, EM, NU,
GL-672-A RCA, S, T GL-872-A .

§ Old part number. Refer to Weltronic’s new part number for G-E equivalent.
9 These are tube socket markings on equipment bearing the Weltronic trade mark.
|| % inch shorter, I inch greater in diameter; control-grid cap extends from side of bulb instead of from base.
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DR-872-A—NL-5559/FG-57

INTERCHANGEABILITY LIST

Direct G-E G-E Direct G-E G-E
Type No. Class | Manufacturer Replacement Similar Type No. | Class Manufacturer Replacement Similar
Type Type : Type Type
DR-872-A R GES GL-872-A J1904 T RCA GL-5728
EE-872-A R EE GL-872-A 2050 T 1| GE A, CH, HY,
F-872-A R F GL-872-A 4 NU, RCA, S 2050
RK-872-A R RK GL-872-A WL-2050 T wlL 2050
UE-872-A R UE GL-872-A RK-2050 T . RK 2050
2051 T i A, CH, NU, RCA | 2050
872-A/872 R RCA GL-872-A ‘
ML-872-A/872 R ML GL-872-A RK-2051 T RK 2050
WL-872-A/872 | R WL GL-872-A 15544 T GE, A GL-5544
872-AX R A GL-872-A GL-5545 T GE GL-6807
EE-873 T EE GL-678 15550 i GE, NL, RCA GL-5550
AX-5550 ] A GL-5550
T-875-A R T GL-575-A
884 T GE, A, CH, NU, GL-5550/GL- i GE GL-5550,
RCA, S 884 415
DR-884 T GES 884 WL-5550/681/| | WL GL-5550
RX-884 T RK 884 686 A |
WL-884 T WL 884 5551 I NL, RCA GL-5551-A s
lax-5551/652 I A GL-5551-A
885 ¥ GE, A, CH, NU, WL-5551/652 ] . wlL GL-5551-A
RCA, S 885 !
RX-885 T RK 885 5551-A i GE, A GL-5551-A J
WL-885 T wlL 885 WL-55515A J wlL GL-5551-A ‘
918 P GE, RCA GL-918 5552 | NL, RCA GL-5552-A
WL-918 P wL GL-918 INL-5552 J NL GL-5552-A \
JAX-5552/651 1 A GL-5552-A ‘
919 P GE, RCA GL-919 i
WL-919 P wlL GL-919 WL-5552/651 ] wlL GL-5552-A .
920 P GE, RCA GL-920 5552-A J GE, A, NL, RCA | GL-5552-A
WL-920 P wL GL-920 WL-5552:A i WL GL-5552-A
921 P GE, RCA GL-921 5553 i RCA | GL-5553-B
AX-5553/655 i A | GL-5553-B
WL-921 P WL GL-921
922 P GE, RCA, § GL-922 (W L-5553/655 J wlL GL-5553-B
WL-922 P WL GL-922 5553-A I RCA GL-5553-B
923 P GE, RCA GL-923 5553-B 1 GE, A, NL, RCA | GL-5553-B
WL-923 P wli GL-923 WL-5553-B J wL GL-5553-B
| 5554 J GE, RCA GL-5554
927 P f GE, RCA GL-927
WL-927 P wi GL-927 1ax-5554/679 1 A GL-5554
929 P GE, RCA, § GL-929 WL-5554/679 ] wL GL-5554
WL-929 P wL GL-929 VGL-5554/FG- 1 ! GE GL-5554
930 P GE, RCA, § GL-930 | 259-B | :
5555 ] 1 GE, RCA GL-5555
WL-930 P wlL GL-930 AX-5555/653-B| | ¢ A GL-5555
931-A P GE, RCA, § GL-931-A |
WL-931A P wL GL-931-A WL-5555/653B | '} { wL GL-5555
UE-966 R UE GL-866-A GL-5555/FG- | GE GL-5555
UE-966-A R UE GL-866-A 238-B |
5556 ) R GE, RCA GL-5556
967 T NU GL-5557 GL-5556/P1-8 R GE GL-5556
NU-967 T NU GL-5557 15557 T GE, RCA GL-5557
UE-967 T UE GL-5557
UE-972 R UE GL-872-A WL-5557 /17 T WL GL-5557
UE-972-A R UE GL-872-A AX-5557 [FG-
17/1701 T A GL-5557 ‘
UE-973 T UE GL-5559 GL-5557 [FG- T GE GL-5557
975-A R NU GL-575-A 17
UE-975-A R UE GL-575-A 5558 R GE, RCA GL-5558
NL-1001 ] NL GL-5550 WL-5558/32 R wlL GL-5558
NL-1005 1 NL GL-5551-A
AGL-5558/FG-32| R GE GL-5558
NL-1051 i NL GL-5551-A 5559 T GE, RCA GL-5559
NL-1052 1 NL GL-5552-A AX-5559 T A GL-5559
NL-1053 t NL GL-5553-B GL-5559/FG-57| T GE GL-5559
1701 T A GL-5557 NL-5559/FG- T -NL GL-5559
1754 T KU GL-5948 57 e o
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INTERCHANGEABILITY LIST

WL-5559/57——8020/100R

Direct G-E G-E Direct G-E
Type No. Class Manufacturer Replacement Similar Type No. Class Manufacturer Replacement
Type Type Type
WL-5559/57 T wL GL-5559 5728 T GE, RCA GL-5728
5560 T GE, RCA, . GL-556Q (GL-5728 /FG- T GE GL-5728
GL-5560/FG-95| T GE ' GL-5560 67
NL-5560/FG- T NL GL-5560 GL-5740/FP-54 | R GE GL-5740
95 GL-5779 ] GE GL-5779
5561 R RCA GL-5561 i |GL-5788 | GE GL-5788
GL-5561 R GE GL-5561 l. 5822 | A, RCA | GL-5822-A
GL-5561 /FG- R GE | GL-5561 f NL-5822 1 L SR
104 , , ; 5822-A i GE, A, RCA GL-5822-A
WL-5561/104 R wlL GL-5561 | NL-5822-A ) NL GL-5822-A
F-5563 T F GL-678 GL-5830 b GE GL-5830
. v RA S GL-5830/FG T GE
GL-5564. | GE GL-5564 41 ' Sle5830
GL-5564/GL507| | GE GL-5564 lcL-5855 T GE GL-5855,
ML-5575/100 R ML GL-5625¢ 5948 T GE, CH, KU GL-5948
5581 P GE, RCA GL-5581 5948/1754 T CH, KU GL-5948
WL-5581 P WL GL-5581 |GL-5973 R GE GL-5973
GL-5620 B GE GL-5620 . . :
GL-5620/FB-50 | B GE GL-5620 AL o GL-6011/710
GL-5621 B GL-5621 WL-6011/710 | T W GL-6011/710
3 o i 6014 T EL GL-6014/C1K
GL-5621/B-6 B GE GL-5621 ! GL-6014/C1K T GE oL.60147C1K
GL-5623 B GE GL-5623 'GL.6228 | GF Eilooh
GL-5623/B-47 B GE GL-5623 bor-6228/506 l B =
GL-5624 B GE GL-5624 . ; A
GL-5624/B-46 | B GE GL-5624 6228/689 L wiL GL-6228
GL-5625 R. GE GL-5625 6277 /3B28A R L GL-866-A
; . [GL-6346 I GE GL-6346
GL-5625/KC-4 R GE ‘ GL-5625 i | & S
GL-5626 'S GE GL-5626 ) .
GL-5626/FA-15| VS GE GL-5626 GL-6348 I GE GL-6348
GL-5627 Vs GE GL-5627 GL-6504 ! GE GL-6504
GL-5627/FA-6 | VS GE GL-5627 {GL-6509 i GE GL-6509
GL-5628 RVG GE GL-5628 GL-6511 i GE GL-6511
GL-6512 1 GE GL-6512
GL-5628/FA-13| RVG GE GL-5628
GL-5629 RVG GE GL-5629 GL-6513 ! GE GL-6513
GL-5629/FA-14| RVG GE GL-5629 GL-6514 1 GE GL-6514
GL-5630 1 GE GL-5630 GL-6515 1 GE GL-6515
5632 T EL | GL-5632/C3J GL-6807 T GE GL-6807
GL-6808 T GE GL-6808
GL-5632/C3) T GE GL-6011/710 ) . )
5662 T GE 5662 |GL-6809 T GE GL-6809
5663 T GE 5663 GL-6855/716 T GE GL-6855/716
5664 T EL ' GL-3C23 | GL-6856/740 T GE GL-6856/740
WL-5664 T WL GL-3C23 GL-6857/740-P| T GE GL-6857/740-P
‘ }GL-6858/760 T GE GL-6858/760
5665 T EL GL-5665/C16J ; 1
GL-5665/C16) T GE GL-5665/C16J GL-6859/760-P| T GE GL-6859/760-P
GL-5674 R GE GL-5674 GL-6860/C6)/ | T GE GL:6860/C6J/F
5683 T EL GL-3C23 F
5685/C6J T EL GL-6860/ |GL-6878 1 GE GL-6878
C6J/F GL-6930/635-P| R GE GL-6930/635-P
- 8008 R ‘GE, A, CH, RCA, T| GL-8008
AX-5685/C6) T K GL-6860/
CéJ/[F IDR-8008 R GES GL-8008
WL-5685/C6)/ | T WL GL-6807 EE-8008 R EE GL-8008
A | ML-8008 R ML GL-8008
5696 T GE, RCA 5696 JUE-8008 R UE GL-8008
GL-5720 T GE GL-5720 WL-8008 R wL GL-8008
GL33720/FG- T GE GL-5720 8020 R GE, A, NU, RCA | GL-8020 j
DR-8020 R GES GL-8020
NL-5720/FG-33| T NL GL-5720 [ EE-8020 R EE GL-8020
5727 T GE 5727 | WL-8020 R wL GL-8020 |
5727 /2D21-W T GE 5727 8020/100R R EM . GL-8020

G-E
Similar
Type

¢ At rated current of 1.0 ampere, the GL-5625 has a voltage drop of 4000 volts; whereas the ML-5575/100 has a voltage drop of 800 volts at 1.0 ampere.

This information has been carefully compiled from tube data available at the date of publication and is believed
to be accurate, No responsibility, however, is assumed for errors caused by inaccuracies in tube data,
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DESCRIPTION

Ignitrons are gas-discharge, pool-type cathode
tubes in which the arc is started for each conducting
cycle by means of a starting or ignition. electrode.
The tubes are of the half-wave type in which current
is carried through the tube during only the positive
part of the cycle. During the remainder or non-
conducting part the residual ionization reaches very
low values in comparison with the ionization present
in the multi-anode type of pool tube where it is
proportional to the load current carried. As a result
of the so-called dark, negative half-cycle, the
shielding required in half-wave tubes is greatly re-
duced from that in the multi-anode tube. Reduction
of shielding in turn lowers the arc voltages so that
tubes of this type may be efficiently applied in the
lower voltage (125 to 250 volt) fields. Mercury-pool

cathodes are capable of supplying emission currents
of many thousands of amperes. By phase control of
the point in the cycle at which the ignitor is fired,
the output voltage or current may be reduced from
the maximum to provide voltage or current control.
The ignitron, therefore, possesses many of the con-
trol characteristics of the thyratron, and in addition
has emission capacity for carrying very high cur-
rents. In general, the tubes are water-cooled, but
in the smaller sizes may be air-cooled. Exceptions
are the GL-415 ignitron for welder control use in
which temperature control is provided by clamping
the cathode portion of the tube in an air or water-
cooled metal clamp, and the GL-427 ignitron which
is a small glass tube designed specifically for ignitor
demonstration purposes.

GENERAL CLASS OF OPERATION AND APPLICATION

There are three main fields of applications for
which ignitrons are particularly suited—resistance
welding, power rectification, and power conversion
or transmission.

1. In welding comntrol applications ignitron tubes
are used to control the primary current supplied to
resistance welding transformers. They are used in
voltage supply circuits of 220, 440, 550, 1100, and
2300 volts rms. The control is the most exact that
has been developed. The tubes operate as contactors
and through suitable thyratrons and other electronic
control, may be arranged to provide one, two, or a
dozen cycles of current. Off periods may likewise be
controlled with the same exactness in line welding
operations. Given weld settings may be repeated
indefinitely without change in the number of cycles.
As a result, very great uniformity in the welds is
obtained, and losses from poor welds are reduced
almost to the vanishing point.

2. In the power rectification field ignitrons are
available in sizes which permit d-c outputs of 40 to
1000 kilowatts to be obtained in single units depend-

ing on the operating voltage. Usual d-c voltage
levels are 125, 250, 600, and 900 volts. Such
rectifiers are used to provide d-c power for machine
shops, elevators, mines, electrolytic reduction
plants, arc welding, and similar types of service.
Suitable voltage regulating equipment may be
provided to give practically constant output voltage
from zero to full load. Variable voltage output and
control (similar to the Thy-mo-trol) will provide
speed control for d-c motors.

3. The third class of application is high-voltage
d-c power transmission, or conversion of power at
one frequency to power at another. In such appli-
cations the tubes are primarily for power conversion
and are grouped to form units of 2000 to 20,000
kilowatt capacity. Higher capacity may, of course,
be obtained by additional units. These electronic
power converters provide a non-synchronous tie
between two power systems and are able to trans-
mit a constant amount of power independent of the
usual variations in either the supply or receiving
system frequencies and voltages.

PRINCIPLES AND FUNDAMENTALS OF OPERATION

The ignitor is a small rod of highly refractory
material about the shape and size of the pointed
end of an ordinary lead pencil. This point dips into
a mercury pool and by passing a current of 10 to 30
amperes through the ignitor, a cathode spot is es-
tablished at the junction between the ignitor and
mercury pool. The mechanism is one in which the
passage of current establishes sufficient voltage
gradient at the mercury pool to draw electrons from
the pool and start the cathode spot. Ionization from
this initial spot spreads throughout the volume of
the tube and if the main anode is positive, electrons
begin to flow to it. Passage of the electrons in turn
ionizes the gas and establishes the conditions for
the low arc drop that is characteristic of gas-filled

tubes. As the current increases above 20 amperes,
the cathode spot divides and sub-divides until a
sufficient number of spots exist to supply the anode
current. These spots move .rapidly and indis-
criminately over the surface of the pool, tending in
general to occupy a circle of given diameter for a
given current, centered around the ignitor. The
cathode spots in effect remain anchored around the
ignitor, and the usual insulated pools used in the
multi-anode tubes to prevent the arc from wander-
ing onto the walls of the tube, are not required.
At the end of conduction when the current begins
to decrease, the number of spots decrease and
finally at zero current die out altogether. Ionization
rapidly decays at this point to values which permit



the application of the inverse voltage for which
the tubes are designed without the occurrence of arc
backs (that is, current conduction in the reverse
direction with the anode acting as cathode).
Mercury which is evaporated by the action of the
cathode spot is condensed on the water-cooled walls
of the tube. From this point it rolls back into the
mercury pool to maintain the required ignitor im-

mersion. Approximately 34 grams of mercury are
evaporated for each 100 ampere-seconds a tube
conducts current. The pressure (see Fig. 1) due
to this mercury must be controlled and the water
cooling serves in this function as well as to remove
the arc losses. The arc drop is relatively low, ap-
proximately 12 to 18 volts, and the over-all efficiency
even at low output voltages is, therefore, very high.

|
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Fig. 1

DESIGN AND CONSTRUCTION

General Electric ignitrons have a number of
design and construction features (see Fig. 19,
page 11) which provide reliable operation and long
trouble-free service. The tube jackets and water-
cooling sections are constructed of stainless steel
which minimizes corrosive effects as well as provides
a vacuum-tight enclosing envelope. The insulating
bushings which separate the anode from the main
body' of the tube, as well as the ignitor seals and
leads, are constructed of fernico and a high-resis-
tance borosilicate glass. Fernico is an iron-nickel-
cobalt alloy which was developed in the General
Electric Research Laboratories. It has the unique
characteristic of having an inflection point in its
temperature elongation characteristic at the same

temperature as that of certain hard glasses. The
expansion of the fernico and the proper glass match
very closely over the entire temperature range

encountered in manufacture and use. Such seals are

strain-free under usual operating conditions and
form one of the strongest glass-to-metal combina-
tions developed. The ignitor is one of the most
essential parts in the tube and its manufacture
requires very close control to insure uniformity of
characteristics and life. Every operation in the
manufacture of these ignitors is carefully controlled
through inspection and testing. All of the welds in
the General Electric ignitrons are made by means of
ignitron controlled resistance welding machines.
These welds are unusually strong and vacuum tight.
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RATINGS

The ratings of ignitron tubes, in common with
other electronic tubes, are defined in terms of the
maximum instantaneous voltage and current con-
ditions under which the tube may operate. Other
factors are the water temperature which con-
trols vapor pressure; and the capacity of the tube
to dissipate losses, which is described in terms of
the average anode current. One of the larger rectifier
ignitrons, the FG-238-B for example, has an average
anode current rating of 200 amperes and an arc
drop of approximately 17 volts, so that the water
cooling is required to dissipate approximately 3.5
kilowatts. The electrodes of ignitron tubes in com-
mon with other electronic tubes have much smaller
mass than rotating machinery or other heavy
electrical apparatus. The time required for welder
tubes to reach equilibrium temperature is only a
few seconds and is shorter than the time constant
of most other electrical apparatus. The limiting
factor encountered in this service is the high-current
short-time peaks which rapidly increase the vapor
pressure to values which may cause loss of control
or arc back. The same factors govern rectifier tubes,
but since the usual load is of a continuous nature
with relatively low ratios between maximum and
average currents, the time constant is of the order
of minutes. The instantaneous capacity in either
case is very high and meets the usual welder re-
quirements, or those of rectifiers to clear fuses or
breakers in case of short circuit. Minimum and
maximum outlet water temperatures are other rat-
ings. The graph in Fig. 1 shows the relation between
mercury-vapor pressure and temperature for equilib-
rium conditions.

Roughly, mercury-vapor pressure doubles for
each 10-degree increase. in temperature, so that at
higher temperatures the limiting pressures may
be approached rapidly. The ignitor will fire even
in a pool of frozen mercury. The lower limit is
usually dictated by the point of freezing water
and by a vapor pressure so low that there are in-
sufficient ions to carry the required current. Arc
constriction or starvation under these conditions is
very unlikely to occur in the welder tubes which are
of relatively open construction. Neither does it
occur in the rectifier ignitrons, which are more
completely shielded, within the temperature limits
given as part of the technical data. In tubes with
grids, such as the pentode ignitron, the effect be-
comes more pronounced and minimum temperatures
are correspondingly higher.

Ignitor

The ignitor rating is described in terms of maxi-
mum instantaneous potential and current required for
ignition as well as maximum allowable forward and inverse
voltages. The ignitor, when not operating and cold,
may have a resistance of 20 to 100 ohms. Under
operating conditions, this resistance decreases to
about 2 to 10 ohms. The ignitor behaves as though
it were a constant resistance over any one cycle,
but due to wave motion in the mercury pool,

resistance on successive cycles may vary widely.
Ignition currents likewise vary widely from cycle
to cycle, and normally require much less current
than the values stated. Ignitors will not stand
reverse current as this may cause a cathode spot
on the ignitor itself and the resulting heat and
burning tends to destroy the point. Some rectifying
device such as a thyratron, or a dry-plate rectifier,
must be connected in series with the ignitor.
Welder Ignitrons

The capacity of these tubes is described in terms
of maximum kva demand for each type, for
voltages from 220 to 600 rms and frequencies of 25
to 60 cycles. For higher voltages, tubes of the
rectifier type are used and corresponding ratings
applied. Each tube has a maximum average
anode current rating which represents its heat
dissipating ability and which may be read on an
ordinary d-c ammeter. These two ratings, in con-
junction with the supply voltage and the maxi-
mum time of averaging the anode current
completely describe the necessary conditions for
welder service. For example, assume a power de-
mand of 500 kva and a supply voltage of 250 volts
{rms).

The line current demand is:

500,000 )
= : = 2000 amperes (rms)

250 @

or = V' 2 X 2000 = 2800 amperes (max) (2)
Then, the demand average current per tube ovey
any conducting cycle is:

Imax 2800

I,D_avg/tube=—7r 314 =891 amperes (3)

The demand kva is within the rating of the
FG-271 and at this value of kva, the tube has an
average anode current rating of 33 amperes, and
at 250 volts a maximum time of averaging the
anode current of 18 seconds as shown in the Techni-
cal Information. The maximum tube capacity,
therefore, in ampere-seconds is:

Tube Iavg_ Xtmax‘ avg. = 33x18 = 594 ampere-
; seconds

The length of time the tube can conduct the de-
mand current in any 18-second period must be
within the tube ampere-second capacity. The per-
missible length of conduction, or weld, may, there-
fore, be represented by t in the expression:

IDemand avg./tube X t=594 ampere-seconds

tmax = ﬁ
T 891

or since we are usually interested in cycles, the
corresponding number for a 60-cycle supply is,
n =t X 60 = 40 cycles (4a)

A single weld using the 40 cycles is permissible or
any number of ‘welds using fewer cycles (2, 3, 4,
etc.) may be made providing the total conduction
does not exceed the maximum during any 18-
second averaging time.

Tline

= .67 seconds (4)



"N

The duty in percent is the ratio of the on to
total cycles in the averaging period.
No. of conducting cycles

Duty = No. of cycles in averaging time QU
which for the above case is:

ot w100 = P 100 (58)

"t max.avg. X 60 7 18 X 60 :

= 3.79%,

The maximum surge current represents a
measure of the circuit stiffness in case of fault con-
ditions. It is the maximum current that the tube
may be expected to carry under fault conditions
without immediate damage. Repeated operations
under such conditions may, of course, shorten the
tube life.

Phased-back operation ratings are determined by
the conditions at full advance (no phase retard).
That is, phase-back operation produces a greater
stress on the tubes. Therefore, the permissible cur-
rent is reduced from full-on in proportion to the
angle of retard.

Rectifier Ignitrons

Rectifier ignitron tube ratings also are given in
terms of the usual circuit requirements. Most in-

CLASSES

There are three classes of ignitron tubes espe-
cially designed for each type of service:

1. Welder Ignitrons

These tubes are of relatively open construction
with little shielding and are designed specifically to
carry the high currents encountered in resistance
welding. They also may be used as rectifiers in cer-
tain welding equipment where the output voltage is
usually less than 150 volts d-c. These tubes have the
lowest arc drop voltage of any of the ignitrons.

2. Rectifier Ignitrons

These tubes are more highly shielded to with-
stand the voltage and current conditions encoun-
tered each cycle during the commutation period at
the end of conduction. The arc drop is approxi-
mately 2 volts higher than that of corresponding

dustrial rectifiers have current ratings of 100 per
cent continuous, 125 per cent for two hours, and
200 per cent for one minute. The maximum
average anode current is described in these terms.
The maximum instantaneous current repre-
sents the maximum cycle-by-cycle duty for which
the tube is designed to operate. Two levels of in-
verse voltage are given with different current rat-
ings corresponding to output voltages of 300 and
600 volts d-c. The surge current represents the
maximum forward current which the tube should
carry under fault conditions. Its duration should
not exceed the time given. These last two factors
define the transformer and supply system impedance
and the minimum operating speed of the circuit
breakers. The value of the surge current is such that
rectifiers having overall regulation of 6 to 7 per cent
can be obtained with practicable designs of trans-
formers. Higher regulation tends to reduce the duty
on the tube by reducing the possible short-circuit
current. In terms of d-c output, the current is
simply the average current per tube times the
number of tubes employed, provided the tubes are
used in the usual circuits and that the peak anode
current is not exceeded.

OF TUBES

sizes of welder ignitrons. While used primarily for
rectifier service, they are also applied in 2400-volt
welding control applications where the higher volt-
age requires a more shielded tube.

3. Grid-Pool Tubes
This type of tube, such as the pentode ignitron, is

primarily for high-voltage rectification or inversion

in power or frequency-conversion work. Grids are
added to the usual ignitron structure to provide
additional control and deionization when the tube
is used in inverter service. Its application requires
considerable detailed coordination between the cir-
cuit and tubes, and it is recommended that appli-
cations for this type of tube be referred to the
Electronics Department, Tube Division, Schenec-
tady 5, N. Y.

APPLICATION CIRCUITS#

Ignitrons for resistance welding control are used
in spot; pulsation, seam, and flash welding ma-

WELDING

At TRANS ‘
SUPPLY|

IGNITRONS

ACSUPP[X T3 ||
PRIé 72

M-5375506 Fig. Z—Power Circuit for Synchrol

\Cw%

chines. Fig. 2 shows a typical circuit with two tubes
in a back-to-back connection.

nous Control of Welding Currents 11-29-44
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APPLICATION CIRCUITS (CONT'D)#

One older method (for illustration) of controlling
the number of on and off cycles in line welding con-
sisted of a moving tape or chain with insulated
sections which supplied off-on bias to the grids of
the thyratrons. The length of the conducting sec-
tions was such that at synchronous speed, the on-
time corresponded to the number of cycles desired;
say, 3, 5, etc. The non-conducting sections were of
length to give off periods of say 4, 6, etc. It is pres-
ent practice to usé electronic control with thyratron
tubes and capcitor-resistance combinations to give
the proper time constant for controlling the on-off
period. These electronic controls are comparatively
complex and requests should be sent to the General
Electric Company for a detailed description. Speed
of control, cycle-by-cycle response, small space
requirements, lack of noise, and flexibility of appli-
cation all contribute to the success of welding
ignitron control.

Ignitron contactors which operate in the same
manner but which do not have the-precise control

of the number of cycles are also in wide use. In

effect, the ignitron units simply replace ordinary
contactors with the advantage of noise reduction
and decreased maintenance. Fig. 3 shows the typical
connections for this type of service.

A-C WELDING

I+

SUPRLY TRANSFORMER T
IGNITRONS
GCOPPER
Oﬁl b
INITIATING WATER FLOW,
Sw! FUS| SWITCH
9033541 _ B - 55 e 112:6-44

Fig: 3—Electronic Welding Contactor Circuvif' with
Manual Non-Synchronous Control

Such contactors are found in welding service
where precise control is not required, and in appli-
cations where frequent opening and closing of the
circuit is required such as in temperature-regulated
furnaces. Phase control which permits a gradual
change of the output voltage may be obtained by
a modification of the control circuit and the addi-
tion of phase shifting networks and thyratrons.
Another application for this type of equipment is
the interruption of the power supply for radio trans-
mitters. In case of arc over in the transmission line
or coils, or: flashing in the vacuum tubes, it is desir-
able to remove the plate power supply as rapidly as
possible to prevent possible gassing or burning of
the transmitting tube. These contactors, when
placed in each line of the primary of the rectifier,
may be controlled completely to interrupt the flow
of power in one to two cycles, in case of a fault.

*This compares with 6 to 8 cycles for most mechani-
cal breakers. Regular circuit breakers are still re-

-quired for overall fault protection.

Typical rectifier applications include the d-c sup-
ply for lighting and power loads in buildings, ele-
vators, d-c motor supply in machine shops, printing
presses, power for the electrolytic separation of
hydrogen, oxygen, chlorates, aluminum and mag:
nesium, plating and -mining. Mining rectifiers, may
be designed with very low head room (42 inches) so
that the unit may be placed in the actual mine
itself near the working source. As the mine is
worked, the ignitron rectifier may be conveniently
moved to provide full voltage at the location where
the mining is centered. One particular advantage of
rectifier equipment in mine service is that the rec-
tifier does not have the problem of pull-out torque
encountered in synchronous machines. Most mine

IGNITRONS
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Fig. 4—Three-Phase, Double-Way Rectifier Circuit for
Three-Wire Service

load stations are at a considerable distance from
the power source and as a result, reactance in the
supply lines is usually high. This decreases the
overload that can be carried without exceeding the
torque limit. Three-wire rectifiers are possible (see
Fig. 4) where 125/250' volt supplies are needed.
Such units have also been used for d-c arc welding
power supplies.
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Fig. 5—Overull Efficiency of 300KW, 250-and 600-Volt Ignitron
Rectifier in Comparison with Motor-Generator Sets of Same Ratings
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# Circuits shown in ETT-108 are examples of possible tube applications and the description and illustration of them does not convey to
the purchaser.of tubes any license under patent. rights of :General Electric Company.



Ignitron rectifiers have all the advantages of quiet
operation, small space requirements, no special foun-
dation requirements, ease of control, and low main-
tenance that are common to electronic tubes. The
principal advantage from the user standpoint, how-
ever, is efficiency. Fig. 5 (see bottom of page 6)
shows efficiency of the 300 kilowatt, 250 volt igni-
tron rectifier in comparison with other forms of
conversion equipment.

SELECTION

Selection of ignitron tubes for welder service de-
pends primarily on the kilovolt-ampere demand
and the duty. The maximum kilovolt-ampere de-
mand in terms of volts and amperes in the welding
transformer primary can be obtained from the man-
ufacturer. ‘Where such data are not available, a
clamp-on ammeter with a pointer stop or maximum
swing indicator may be placed around one of the
primary leads and the secondary of the welder
shorted through well clamped copper bars or strips.
The welder is then energized for periods long enough
to allow equilibrium readings to be obtained on the
meter. With synchronous ignitron control, 3 or
. more cycles will give accurate readings. With non-
synchronous control, longer periods may be neces-
sary to eliminate the probable starting transient.
This constitutes the maximum current demand pro-

In terms of losses for this size rectifier, there is
a constant kilowatt difference of approximately 10
kilowatts in favor of the“ignitron rectifier over the
usual load range. Therefore, if the rectifier is oper-
ated continuously during the year, there is a net
power saving of approximately 10 kw X 8760 hours
X .01 = $876 at a power rate of one cent per
kilowatt hour. Such savings are more than adequate
to pay for the probable tube replacement cost.

OF TUBES

viding the maximum tap settings have been used.
The tube selected should have sufficient capacity to
conduct the maximum current demand within the
tube rating. The permissible duty is then deter-
mined by the average current capacity of the tube
and if this ¢apacity is below that required, a larger
size of tube must be selected. For example, suppose
that a welder having a 1000-ampere rms current
demand and a 20 per cent duty is required, and that
the supply voltage is 500. Demand rms current for
this voltage in terms of percentage duty has been
plotted for convenience on curves included with the
Technical Information. Reference will show that
the FG-235-A tube has sufficient capacity and is the
‘tube required. If the duty were less than 7 per cent
two FG-271 tubes could be used.

Selection of the size and number of tubes for

IGNITRONS

KILOWATT RATINGS | TRANSFORMER | PHASE OPERATION | PRINCIPLE RIPPLE
AT i~ SECTION COMPONENT IN OUTPUT
125V 300V 600V 900V CONNECTIONS VOLTAGE
D-C DC D-C D-C |NO. TYPE INPUT  OUTPUT FREQUENCY MAGNITUDE
40 75 100 100 3 FG-259-B | Y, ZIG-ZAG 3 3 3X INPUT 0.25E D-C
50 100 150 150 6 FG-259-B | DOUBLE Y 3 6 6X INPUT 0.057E D-C
75 150 200 200 6 FG259B | DOUBLEY 3 6 6X INPUT 0.057E D-C
100 200 300 300 6 FG-238-B | DOUBLE Y 3 6 6X INPUT 0.057E D-C
150 300 400 400 6 FG-238B | DOUBLE Y 3 6 6X INPUT 0.057E D-C
e — - 500 500 6 FG-238-B | DOUBLE Y 3 6 6X INPUT 0.057E D-C
0.057E D-C
200 400 750 750 127 FG-238B | QUADRUPLE Y 3 6or12 | 6 or 12X INPUT or
0.014E D-C
0.057E D-C
300 500 1000 1000 12 FG-238-B | QUADRUPLE Y 3 60r12 | 6or 12X INPUT or
0.014E D-C

Fig. 6—Ratings. of Standard Sizes of General Elec

rectifier service to supply a given d-c output is rela-
tively simple. Assuming that the usual overload
ratings apply, the average current per tube is the
d-c load current divided by the number of phases

CIRCUITS FOR RECTIFIER TU

tric Sealed Ignitron Rectifiers for Industrial Service

(see Useful Factors pages 9 and 10). Fig. 6 shows
combinations for rectifiers of 40 to 1000 kilowatts
at d-c outputs of 125 to 900 volts.

These values correspond to standard units which

BES (Figs. 7 through 16)

GIRGUITS
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the General Electric Company supplies as unit sub-

stations. They require only electrical and water
connections to function as a direct-current power
substation. Various combinations of tubes may be
used siich ‘as shown in Figs. 7 through 16, but in

general the 3-phase double-Y  half-wave, and the
3 phase, half-wave circuits are widely used. These
circuits give a 6-phase and 3-phase -output ripple
which is so low that it causes little effect on units
using direct-current power.

CIRCUITS FOR RECTIFIER TUBES (CONT'D)

s ‘ LOAD VOLTAGE AND TUBE GURRENT
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Noftes for Figs, 7 through 16:

The theoretical wave forms are for a resistance Toad neglecting voltage reduction dueto tube.arc drop-and current overlap af commutatian:

Es = Secondary voltage, RMS value.
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CIRCUITS
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USEFUL FACTORS
FIG AVERAGE TUBE CURRENT ED.cC R
NO. LOAD CURRENT (AVERAGE OUTPUT VOLTAGE) INVERSE VOLTAGE
7 . 500 0.900 Es 2.282 Es
0.636 EM D-C 3.141 ED-C
8.‘ .500 0.900 Es 1.414 Es
| '0.636 EM D-C 1.570 ED-C
9 .333 1.170 Es 2.450 Es
0.827 EM D-C 2.090 ED-C
10 ) 167 1.170 Es 2.450 Es
0.955 EM D-C 2.090 ED-C
11 . 0833 1.170 Es 2.450 Es
0.9?5 EM D-C 2.090 ED-C
12 .167 1.350 Es 2.280 Es
0.955 EM D-C 1.690 ED-C

Note:

EpM p-c =Maximum of D-C voltage.
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USEFUL FACTORS (CONT’D)

FIG. AVERAGE TUBE CURRENT ED-C PEAK
NO. LOAD CURRENT (AVERAGE OUTPUT VOLTAGE) INVERSE VOLTAGE
13 1333 2.340 Es ' 2.450 Es
0.955 EM D-C 1.045 ED-C
14 .333 2.340 Es ‘ 2.450 Es
0.955 EM D-C 1.045 ED-C
15 .250 1.273 Es 2.280 Es
0.900 EM D-C 1.790 ED-C
16 250 0.900 Es 2.280 Es
0.900 EM D-C 2.530 ED-C

DESIGN OF CIRCUITS

Mechanicadl

Tube supports should be of sufficient size to carry
the tube weight and should be designed to provide
sufficient electrical contact. Ignitrons are mechani-
cally very strong and will withstand moderate shock.
In general, however, excess vibration should be
avoided. An adequate water supply of reasonably
clean water should be available. Waters that arée

suitable for drinking are in general suitable for

cooling tubes. In fact, such water is not contam-
inated in the passage through the ignitron water
jacket and may be used for plant purposes. Water
containing considerable acid or foreign matter
which might clog the water jackets should be
avoided. Stainless steel is immune to the effects
of most corrosive waters, but is subject to attack
by waters containing chlorides. If the chloride
ion concentration exceeds 20 parts per million
the water should be considered as suspicious and an
analysis made to determine its corrosiveness. An
excellent referénce on the subject of water supplies
is the United States Department of Interior, Geo-
logical Water Supply Paper 658. In general, local
experience is one of the best guides as to the cor-

rosiveness of water. Where highly corrosive waters

are encountered, such as in mines, a heat exchanger
may be employed of either the water-to-water or
the water-to-air type. In such installations, corro-
sion may be minimized by the addition of 0.1 to 0.2
per cent by weight of sodiumorpotassium dichromate
to the circulating water-cooling system. In general,
tubes are connected in series when connected directly
to water supplies, and in parallel when connected
to heat exchanger units. The minimum water sup-
ply temperature must be such that the outlet tem-
perature of the hottest rectifier does not exceed the
values- given under Technical Information for the

A-C SWITCHGEAR

POWER

voltage at which the unit is operated. The relation
between water flow, temperature rise, and watts
dissipated is as follows:

Kilowatts = 263.5 X gpm X AC

Electrical

Electronic tubes of the ignitron type are powet
devices in exactly the same sense that transformers
and rotating equipment are power devices and as a
result adequate circuit breaker protection must be
provided. In the case of the welder, the welding
transformer acts in effect as a current limiting in-
ductance. However, back-up or line protection in
the form of fuses, contactors or breakers should be
provided to remove the unit from the line in case
there is a fault in the primary of the transformer.

In the case of rectifiers, similar switch gear must
be provided for the primary and, in addition d-c
breakers are usually required-in the output. The d-c
breaker is required when several units are connected
in parallel to form a common bus bar. In this case,
arc back in one tube will permit direct current to be
fed through the tube and transformer from the
remaining units. These breakers may also be ad-
justed to limit the permissible overloads as is the
case with any conversion apparatus. The primary
breaker must be capable of interrupting the maxi-
mum kilovolt-ampere of the supply system in case
there is a short circuit directly across the primary
terminals of the power transformer. Fig. 17 shows
the schematic layout of a unit substation including
circuit breaker equipment.

Special switch gear for these requirements have
been developed by the General Electric Company
and reference should be made through the nearest
General Electric office or the General Electric Com-
pany, Schenectady, New -York.

IGNITRONS D—C SWITCHGEAR

K-9033540

TRANSFORMER

Fig. 17—Line Diagram Showing Component Parts of Ignitron Rectifiers
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IGNITOR EXCITATION CIRCUITS

Ignition power is usually provided by (1) divert-
ing a part of the load current through the ignitor or
(2) by a separate-excitation system which is inde-
pendent of load current.

The self or anode firing system (see Fig. 18) uses
a thyratron to determine the instant of firing and to
prevent reverse current from flowing through the
ignitor.

WELDER SERVICE

LINE |R
THYRATRON 220V |2
FGSS/ 440V |4
) ] 550v]S
A — T “{GNITRON
o0imf g :
GRID CONTROL j
VOLTAGE R
lon/ i \T,%
K-9033542 ' 12-6-44

Fig. 18—Self or Anode Excitation in which a Part of the.load
Current is Diverted through the Ignitor

A series resistor is used to reduce the duty on the
thyratron by limiting the current which passes
through the thyratron during the time between
ignition and pickup of the main anode, or when mis-
firing occurs. The recommended value of this re-
sistance depends upon the anode volage for which
the set is designed to operate. It is usually 4 ohms
for 600 volts and less, and approximately 50 ohms
for 2300 volts. It is the simpler and,more direct
system and is used in the majority of welder appli-
cations. In ‘rectifier work the loads, even on large
capacity sets, frequently reach such low values that
the available current is below the required ignition
current. As a result, there tends to be some flicker-
ing of the output voltage which may be objectionable
if lamps are a part of the connected load. Conse-
quently, most rectifiers are equipped with a separate
excitation system which fires the ignitor each cycle
and is independent of the load. There is a small
auxiliary anode near the cathode pool of each recti-
fier ignitron (see the cross sectional view, Fig. 19,
page 11) which provides for cathode spot excita-
tion current in case the main anode current falls
below the stable value which is about 3 amperes.

Fig. 20A shows one form of separate-excitation
system in which a capacitor is discharged through a
phanotron during one part of the cycle and dis-
charged through a thyratron into the ignitor at the
instant it is desired to carry current. The circuit is
relatively simple and direct. Complete details show-

PHANCTRON
FG<32

THYRATRON

FG-105 OR FG-I72
@ ~~._IGNITRON

PHASE
SHIFTING

NETWORK
OR SELSYN

SUPPLY

K-9033552 (Sheet 1)
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F'g. 20A—Capacitor-Inductance Separate Excitation Circuit

AUX. ANODE

ing the charging period, ignitor current wave shape,
and output characteristics are shown in Fig. 20B.
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Fig. 20B—Voltage, Current and: Phase Relationships for:
Three-Phase Single Rectifier Circvit

In another form of separate-excitation equipment
magnetic circuits in conjunction with saturating
reactors have been arranged to produce the re-
quired 1gmtor peak current. Fig. 21 shows the con-
nections in this system. Special reactors are required
both for the saturating reactor which détermines the
wave shape and for the saturable reactor which
determines the phase position.
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Fig. 21—Magnetic-Separate Excitation Circuit for Firing
Diametrically Opposite Tubes

Circuit constants for welder applications have
been described previously and are essential to the

“Catnoot eus ignitron tube in so far as the demands do not exceed

the tube ratings. The ignitrons in the back-to-back
connection operate simply as a switch.
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RECTIFIER CONSIDERATIONS

In the case of the rectifier, various circuit rela-
tions in terms of d-c output, voltage and current
wave shapes are given in Figs. 7 through 16. The
constants give the theoretical output voltage at no-
load - conditions. Actually all rectifiers have a cer-
tain amount of regulation usually of the order of
6 to 7 per cent depending on the reactance in the
power transformer and a-c supply system. Voltage
regulation in the rectifier is due to the increase in
tube drop with increasing current, the IR drop in
the transformer and the voltage loss due to commu-
tation. During the commutation period, current is
transferred from one winding to another and for a
short time both windings conduct giving an output
voltage which is the average of the two phase volt-
ages rather than the higher. This effect is shown in

Fig. 22. D-C VOLTAGE
/ \|
7 /\ A\
A, w—
- AN /AN \
.l ~ANGDE CORRENT
K-9033543 COMMUTATING PERIOD: 12-6-44

Fig. 22—Waye Diagram Showing Voltage Loss Due to
Commutation

The average voltage loss due to commutation is:

Ex = pfLI volts (d-c) (1)

p — Number of phases in each simple
rectifier. Circuits shown in Figs.
7, 8,9, 14 and 16 are simple -single-
way (current conducted in only
one direction in transformer wind-
ing connected to tube) rectifiers
having 2, 2, 3, 4, and 6 phases
respectively.

Rectifiers formed of simple units

such as Figs. 10 and 15 have “p”

factors carresponding to the sim-

ple rectifier, i.e. p = 3 and p = 2.
f = Frequency in cycles per second.

= Commutating inductance in hen-
rys. It is determined from the
transformer secondary reactance
(XL = 2#fL) of any two succes-
sively conducting phases in a sim-
ple rectifier, and is most easily
determined by short circuiting the
primary and determining the volt-
age to force rated secondary cur-
rent through any two successively
conducting phases. Then, the im-
pedance,

where

E
Z = — ohms
I
and if the resistance is known, Xy,
may be determined from

Z = /R% + X1?

I = Current at the start of commuta-
tion. This is equal (essentially) to
the direct current in the case of
simple rectifiers, or to the propor-
tion carried if there are several
simple rectifiers in the unit.

The theoretical average or d-c output voltage of
a rectifier is:

Edo = P/7V'2 Es (sin =/p)

where Es = the rms value of the transformer

secondary line to neutral voltage

For the normal delta double — Y
circuit where P = 3;
Edo = 3/7V2 Es (sin 7/3)

3V/3
‘\/21rEs = 1.17Es
If it is desired to find the secondary voltage re-
quired to supply a given output, the theoretical d-c
voltage is first determined by adding the resistance,
commutation and tube losses to the full load output
voltage.

For - example, assume a 300-kilowatt, 3-phase
double-Y, 275-volt rectifier. Then,

D-c voltage at full load = 275 v
IR voltage loss in
transformer Y at
545Amp = 45 v
Commutation voltage
loss at 545Amp = 105v
Tube arc drop = 158v
Summation: Eg = 3058 v
and 305.8 = 1.17E ,
er E; = 305.8 = 261 v (rms)
1.17
The regulation is due to the
IR loss in transformer = 4.5v
Commutation loss =10.5v
Change in tube drop
(0 to 545Am,) = 24v
Total loss in voltage = 17.4
and the percentage regulation:
_ (noload voltage — full load voltage)
Seens full load voltage X MY
loss in voltage o 174
~ full load voltage 100 = 275 = 6.25%

Circuits other than those shown for rectifier or
welder service may be desirable for a particular use.
In general, the tube requirements for such circuits
and service may be determined by writing to the
Electronics Department, Tube Division, Schenec-
tady 5, New York.
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MAINTENANCE AND OPERATION

There is very little maintenance in the usual sense
of the word that is required for ignitron tubes. The
tube should be clean and accumulations of waste
should not be allowed to collect around the anode
insulation bushing. (Caution: All power should, of
course, be removed prior to any cleaning operation.)
In case water jackets become clogged with silt, they
can, of course, be cleaned out with the usual clean-
ing solutions. Operational failures of ignitron tubes
which are due to the tubes themselves are usually
the result of air leakage, gas, or ignitor failure. Gas
and air leakage most frequently result in arc back
and thus is usually accompanied by severe flashing
or showers of red-hot sparks in the anode seal. Such
failures can be indicated in general from a visual
inspection of the equipment while it is operating.
Spare tubes may be checked for vacuum by means
of a spark coil of the make and break type. Ignitor
failure where the tip has been burned off results in
misfire. This fault can be detected by connecting an
ohmmeter between the ignitor lead and cathode
terminal and slightly tipping the tube to lower the
mercury level on the ignitor. The normal tube may
be tipped approximately 20 degrees from vertical
before the ignitor-mercury contact breaks. Ignitor
wetting sometimes occurs in tubes which have car-
ried excessive current. In this case, the cathode
spots form on the side walls of the tube and vaporize
metal into the mercury pool to cause wetting. This
metal in turn is re-evaporated by the arc around
the ignitor and since the arc starts each cycle at the
ignitor, it tends to become coated with a layer of
vaporized metal. This in turn is usually without an
oxide for protection, and amalgamation with the
mercury takes place. A simple check for this type of

Electronics

GENERAL @

failure is again to connect the ignitor and cathode
terminals to a resistance analyzer. As the tube is
tipped slightly to withdraw the ignitor from the
mercury, there should be a gradual increase in the
ignitor resistance. If the ignitor is wet, the resistance
will remain constant and then suddenly jump to a
new and higher value. Operation at too-high water
temperatures usually results in arc back in the case
of the rectifier tubes, and extra conduction cycles
in the case of the welder tube.

Ignitron tubes, in.common with most.other. elec-
tronic devices, operate under the instantaneous con-
ditions which occur cycle by cycle. In general, the
ignitron tube forms the closing switch in the circuit
whether it is a welder or rectifier. Most faults, there-
fore, appear when this switch is closed, and trouble
in other parts of the equipment may frequently be
considered as tubeé trouble. The simplest initial
check is to replace the tube which seems in trouble
with a spare tube. If additional work is required,
a cathode-ray oscilloscope will be found almost
invaluable. These units permit a visual observation
of the voltage wave shapes across the tube and
across component parts of the circuit. A knowledge
of these wave shapes under normal conditions and
a comparison under fault conditions usually gives a
direct solution to the trouble. The General Electric
Company is preparing a cathode-ray oscilloscope
particularly suited for industrial electronic use. In-
formation on this may be obtained by writing to the
Electronics Department, Specialty Division, Syra-
cuse, New York. In addition to a cathode-ray
oscilloscope one of the small volt-ohm analyzers is
useful in checking circuit constants.

Department

ELECTRIC

Schenectady, N. Y.

1-46  (3M)
Filing No. 8350
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IGNITRONS

Service Notes

The anode of an ignitron operates at red heat under normal loads. To prevent overheating of the
inner-envelope walls at shutdown periods, cooling-water flow should be continued after anode power is
removed. In the case of temperature-controlled tubes, where the water flow is maintained by the tem-
perature-control switch, proper water flow will be assured provided the control-switch power supply is
not removed simultaneously with the anode supply.

The following table indicates the minimum time during which water flow should continue after
removal of anode power:

After Removal of I After Removal of
Ignitron Type Anode Voltage g Temperature-Controlled Anode Voltage
Continue Water Ignitron Type Maintain Power on
Flow for Control Switch for
GL-5552-A . T ... 15 Minutes | GL-6346 ... ....... .. ... 15 Minutes
GL-5553-B .. ....... . . ... . 30 Minutes J GL-6347 .. . ........ .. 15 Minutes
GL-5554 . .. .. ... ... ... 15 Minutes ! GL-6348 ... ... ... ... .. 30 Minutes
GL-5555 .. ... ... 30 Minutes I GL-6512 ... . ... ... . 15 Minutes
GL-5564 .. ... ... ... L. 1 Hour | GL-6513 . ... .. ... .. ... 30 Minutes
GL-5630 ... .. ... ... 30 Minutes | GL-6514 ... . ... .. ... 30 Minutes
GL-5822-A . .. ... ... 15 Minutes i GL-6515 . «.oov...oo. 1 Hour
GL-6228 . ... .... e 1 Hour
GL-6509 ... ... B oapdoadaga 30 Minutes
GL-6878 .. ....... . ........ 1 Hour

ELECTRONIC COMPONENTS DIVISION

GENERAL @3 ELECTRIC

Schenectady 5, N. Y.

RN TE
¥RNTES
usa




IGNITRONS

Recommended Types and Selection Chart

Values listed are maximum and do not necessarily apply concurrently.

Refer to data sheet for detailed technical information for a particular application.

ET-T1507

Page 1
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Current .Demand Voltage Water Temperature, Centigrade
: . ; ) . Tube
Cl f Service® Inlet I Outlet
Average, Peak, Kilovolt- | el SRMIS BRI BT —— Type
Amperes IRy upprY, Min Max Max
Amperes Amperes [ Volts Volts 7 L
025 | 35000 10,000 Ty C’?:‘c‘:ﬂg;ge Natural Convection - GL7171
10 75 ) o
. AC Control (Clamp (Clamp | .
22.4 - 300 200 Capacitor Discharge tempera- tempera- | Cll-5250
i ) ture) l ture)
] . Power Rectifier— )
50 200 S 201000 Continuous Duty 55 ) 4? , 4:5 GL-5630
AC Control ’ 0 30 ’ 40 GL-5551-A {Tempera-
Frequency-Changer ) i ture-control bracket)
56 700 &500 | 1500 600 Resistance Welding | -
, Remer Retiner— RL 40 — GL-6346 (Integral-
Intermittent Duty temperature control}
tl = T -
] Frequency-Changer 10 ‘ 30 | 35 GL-5822-A (Tempera-
e | 500 Resistance Welding ture-control bracket)
70 > SRR Power Rectifier— 10 30 | 8 GL-6511 (Integral-
] Intermittent Duty temperature control)
AC Control 3 50 60 GL-5554
113 900 1200 | 2100 2400 Power Rectifier— —15 50 _ GL-6512 (Integral-
o Continuous Duty ) temperature control)
) AC Control  GL-5552-A (Tem
: pera-
|‘ Power Rectifier— 0 ) | 30 40 ture-control bracket)
140 1600 1200 500 600 Intermittent Duty.
Frequency-Changer 10 40 - GL-6347 (Integral-
: Resistance Welding t ~ | temperature control}
A 5 l" - Power Rectifier— i | I i ; o
1800 . 2100 | .. Continvous Duty 30 50 60 GL-6509
(Railroad Service) ) .
o I AC Control
200 Capacitor Discharge [
d D t Ci iti p 3
6000 2000 | 20,000 500 B hoiy P ing 35 40 45 GL-6228
Intermittent or
B Continuous Duty
o - T , GL-5555
AC Contra 6 50 60 GL-57881
ontro :
—— e I a— y M GL-6513 (Integral-
207 1800 2400 2100 2460 Foz:;ﬁteurg:jfslesmy —15 750 ‘temperature control)
—io 55 o GL-6514 (integral-
B temperature control) i
7 Inverter— 30 45 55 GL-6958 -
Continuous Duty
275 2000 el 4000 Power Rectifier— 10 45 55 GL-7042 (Integral-
Continuous Duty temperature control)
: ==} Power Rectifier—
350 2000 4000 Continuous Duty 30 45 55 GL-6504
| (Railroad Service) R
i AC Control 0 . 30 40 GL-5553-B (Temperatute-.
Frequency-Changer ) . control bracket)
355 4000 2400 1500 600 Resistance Welding B
Power Rectifier— 10 40 — 'Ge;é:fzu(r':':g;?r';”
Intermittent Duty P

GENERAL @D ELECTRIC

{over)
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IGNITRONS (Cont’d)
“ ~'Cl'">rem ‘Demand‘ V;m,é;_ . Wuter Temperuture, Cenhgrude )
: L Tube
. Peak RMS Class of Service™ | Inlet Qutlet
Average, Peak, Kilovolt- ey, supply, - : Type
Amperes Amperes Amperes Volts Volts ) Min Max Max
1 700 | T 30 40 50 GL-7179
{Max Peak Power Rectifier—
670 2500 Anode [ I Continuous Duty 10 40 50 ?L-ﬂ 80' (:ntegrt:l- I
Voltage) , emperature contro
1 Power Rectifier—
675 2500 ‘ 4000 Continuous Duty 30 40 55 GL-6878
{Railroad Service)
AC Control 0 40 60 GL-5564 )
850 3600 4800 2100 2400 Power Rectifier— 0 50 _ GL-6515 {Integral-
| Continuous Duty \ temperature control)
900 4800 | AC Control o | 30 40 GL-7151

* The tubes listed are rated for the classes of service shown However, each tube is capable of operating at other classes of service not shown here. For a specific application, please consult your

Power Tube Department sales representative.
T Lower waler pressure drop and more baffling than the GL-5555.
1 Llower wafer pressure drop and more baffling than the GL-6513,

ELECTRONIC COMPONENTS DIVISION

GENERAL @3 ELECTRIC

Schenectady 5, N. Y.
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FRINTED

uma



SPECIAL DESIGN FEATURES

1. Stainless-steel, seam-welded construction
2. Uniform water cooling

3. Strong, compact design

4. Easy to install

GL-5552/FG-235-A

s DESCRIPTION

AND RATING

ETi-1098
PAGE 1
12-50

IGNITRON

5. Copper terminals

6. Flexible anode lead

7. Mercury-pool cathode allows extremely high
instantaneous currents to be passed through the
tube without damage.

DESCRIPTION

The ability of this tube to carry very high peak
currents for short periods makes it especially suited
to welder-control service. In this service, two tubes
in the inverse-parallel connection will control 1200
kilovolt-amperes at voltages of 250 to 600 volts
and over the frequency range of 25 to 60 cycles.

Ease of installation, economical use of space, and
reliability of operation are assured by design fea-
tures inherent in the steel-jacketed construction.

The GL-5552/FG-235-A is similar to the GL-
5553/FG-258-A and the GL-5551/FG-271. All of

GENERAL @3 ELECTRIC

these tubes can be used for a wide range of appli-
cations where welds are made infrequently or in
rapid succession.

The current range required for the welding
operation determines which tube to use. Another
factor, of course, is the nature of the material to
be welded. Low-resistance materials, such as the
aluminum alloys, require more current than such
high-resistance metals as stainless steel.

The GL-5552/FG-235-A ignitron is equivalent to
a 600-ampere magnetic contactor.

.TUBE

Supersedes ETI-109A dated 10-47

e
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¢ TECHNICAL INFORMATION

These data are for reference only. For design information refer to specifications.

GENERAL
Electrical Data
Type cathode excitation. . Ca Ceewe s cyclic
Type cathode spot starting ignitor
Number of electrodes
Main anodes. . . . . . Ceva g P B BB e PR . o 1
Main cathodes. ... .. . e .. . e . 1
Ignitors......... . ... . ... ... ... 1
Arc drop at 6800 peak amperes . 28 volts
Arc drop at 440 peak amperes . . . 14 volts
Cathode excitation requiremerits
Ignitor voltage required to fire. . .. .. .. e eesw e iwo. .. 200 volts
Ignitor current required to fire . ... ... ... .. . 30 amperes
Starting time at required voltage or current. . . . e ... 100 microseconds
Mechanical Data
Envelope material. . . .. ... . . ... L il o e e e metal
Over-all length, maximium. . . . . .. .. ... .. .. ... . . B.....R . R 2714 inches
Over-all width exclusive of Water c0nnect10ns maximurn, . 414 inches
Net Weight. ... ... ... .. ... A 8 pounds
(See outline drawing for details).
Typeofcooling. . ......... ... .. ... .. ..... . ..., water
Characteristic for water coohng at rated minimum flow
Water temperature rise, maximum. . ... ......... PR L &
Pressure drop, maximum . ............ i iew...... 4.5 pounds per
square inch
Thermal
Water cooling
Maximum outlet water temperature. .. P . el . e 40 C
Minimum inlet water temperature. . ... ... .. ......... iy ®esns...10 C
Minimum water flow. . .. ....... ... ... ... ... . 1.5 gallons per
minute
MAXIMUM RATINGS
As Power Rectifier Tube (Intermittent Service)
Maximum peak anode voltage
Inverse. ... ............... e e e s AL BE AR BEA A B en e w e a e , 500 volts
Forward. .. . ............... ........ 500 volts
Maximum anode current
Peak . TR N G e M T Y . 1600 amperes
Average ......... NI TY T Ceii e iewwe........ 100 amperes
Maximum averaging t1me . . . . 6 seconds
SURZE . cama- T - 90 - e - [0E - w600 OO R .6000 amperes
Maximum duratlon ot surge current 0.15 second
Frequency range. ... . ..... - E 25-60 cycles per second
\As A-c Control Tube (Two Tubes in Inverse Purallel)
Voltage range. . ... ... oo i 250 to 600 volts rms
Maximum demand . . ... .. .. .. € A F s e T B s e . 1200 kilovolt-amperes
Average current at maximum demand 75.6 amperes
Maximum average current . I e R e+ ....... . 140 amperes
Demand at maximum average current - . J .. ........ . 400 kilovolt-amperes
Maximum averaging time at 600 voltsrms. . .. ... ... ... 5.8 seconds
Maximum averaging time at 250 volts rms . . . .. . ... ..o L0 14.0 seconds
Maximum peak surge current at 250 volts. .. . . E B .. . 13450 amperes
Maximum peak surge current at 600 volts, . .5600 amperes
Ignitor
Maximum voltage
Positive. ... .. .. .. t 28 d ] R . s e Ea sess 900 volts
Negative. .. ... ... L M ! Ca ‘- wml. . M. ... 5 volts
Maximum current
Peak. S e e . AN .iv..o0. 100 amperes
Root mean square ........ 10 amperes
AVELAZE. . . . .o e e e e e e e 1 ampere
Maximum averagmg tlme ....................... 5 seconds

Note 1—RMS demand voltage, current, and kilovolt-ampere
are all on the basis of full-cycle conductlon (no phase

delay) regardless of whether or not phase control is other detailed ratings of:

Note 3—With the use of log-log paper straight line inter-
polation between tabulated points may be used for

used. 1. Demand kilovolt-ampere vs
Note 2—For voltages below the minimum, the minimum- current. )
voltage current rating applies. 2. Maximum averaging time vs anode voltage.

& Completely revised.

average anode
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CURVES K-69087-72A217, K-69087-72A218 AND K-69087-72A219 MUST
NOT BE USED FOR INTERMITTENT RECTIFIER SERVICE

10000y T T T T TITTII 117 T (T TTIT]
soool—|
S— : K:LOVOLT-AMPERE VS AVERAGE CURRENT RATING
sooo—] 250 TO 600 VOLTS
CURVE NO. |
A S
T T T
4000 +
T
|
o ! \GL-5553/FG-258-A
W 2000 ‘ l
g | [
= ! B R 4
g i il .
‘:l : \ | |
§ 1000 { ] Nt i 's\
> 800 [N i
= ‘ \ GL-6552/FG-235-A 1]
2 600 e - — ’
3 ~ \CL-5681/FG-27! N —+—
o T TN I ] —
LY
400 N
|
]
| 1l ‘
\GL-5550/GL~415 |
200 | B -
\ !
[e]¢] | [ )
10 2ol 40 60 80 100 200 400 600 800 1000
AVERAGE ANODE CURRENT IN AMPERES PER TUBE
K-69087-72A217 (New drawing) FIG. 1 3-31-48
10600 T ,
8000 ] J ]\E_' DEMAND CURRENT VS PERCENT
\gw% i | DUTYAT 250 VOLTS RMS
6000 —— NG CURVE NO. 2
1 ]?\774%\ I [
[4 “ ”’s ] -
1] Q5
400! 7e 11 ¢0¢% ]
' "*’foe‘;&i N
| | [ [\ oL-5553/FG-258-4
1 | NL‘SSSZ/FG-%S-A N
& R N N
u - i : \[g{b@ 1 \\
: ™ LN ™
3 1000 - BN {ee% ! . i g
e ™ 0 | ‘ N
g 890 [ ] %0& N GL-55517F6-27I
g - 1 S N N
3 6oo [ ] TN - N
g T { 507 L-J‘HS N
400
8 ‘\
i ™
Ll ﬁL ' S
200
N
LU \\ \\
| .
N
N
100
2 4 6 8 10 20 20 60 80 KO

DUTY IN PERCENT
2 TUBES CONNECTED IN INVERSE PARALLEL

K-69087-72A218 (New drawing) FIG. 2 3-31-48




GL-5552/FG-235-A
ETI-1098

PAGE 4
12-50

12-50 (11M),

DEMAND CURRENT IN AMPERES RMS
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SPECIAL DESIGN FEATURES

1. Stainless-steel, seam-welded construction

. GL-5555/F

G-238-B
DESCRIPTION
AND RATING

ETI-110A
PAGE 1
10-50

IGNITRON

Copper terminals
Flexible anode lead

USSR

2. Uniform water cooling

3. St t desien Mercury-pool cathode allows extremely high
3. Strong, compact desig instantaneous currents to be passed through
4, Easy to install the tube without damage.

DESCRIPTION

This steel-jacketed ignitron is designed for
rectifier service in the 125-, 250-, 600-, and 900-volt
d-c power fields. The GL-5555/FG-238-B is used for
rectifiers rated up to 1000 kilowatts depending on
the number of ignitrons used, the output voltage,
and the circuit.

This tube is also rated for 2400-volt resistance-
welder-control service and has a capacity of 2400
kilovolt-amperes in this service. Continuous aver-

GENERAL @3 ELECTRIC

Supersedes ETI-110 dated 4-45

age current rating is 200 amperes per tube in
rectifiers rated up to 1000 kilowatts.

Arc losses are low. Phase control of the ignitron
impulses permits voltage control of the rectified
output. Excitation of the small auxiliary anode
stabilizes the cathode spot for very small anode
currents. Two ignitors, only one of which is used
at a time, assure long life.
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These dafa are for reference only. For design information refer fo specifications.
GENERAL
Electrical Data
Cathode excitation. ... . .. : . N Sy.s. .. L cyclic
Cathode spot starting. . .., .. . v s By e s , » ... ignitor
Number of electrodes
Main anodes. ... .. Ca o, T R TN . o1
Main cathodes. .. ... . B Ch s s 1
Auxiliary anodes. . .. ., .. 1
Ignitors. ... ......... ........ o B e - - B B 2
Arc drop at 600 peak amperes. . . [ . . . .16.2=0.5 volts
Cathode excitation requirements
Ignitor voltage required to fire. ... .. ... .. .. .. .150 volts
Ignitor current required to fire.. . . .. .. . il . .40 amperes
(See curve for details)
Excitation arc current required, minimum. . T, NI S———— 8 amperes
Excitation arc-drop voltage. . .......... ... .. o - ..9=0.5 volts
Excitation arc open-circuit voltage, minimum. . e B R e e s e A e e s 55 volts a-c
Mechanical Data
Envelope material. .. ... ... . . var e ool . -1 woEl-.. .. B, . ... metal
Net weight. ... ... N DT R, e v s . ...25 pounds
Type of cooling. . ... ...... ca . P P, C s water
Characteristics for water coolmg
Water temperature rise, maximum. . . . ... . ...... ... ..... ..4.5 C
Pressure drop at 3 gallons per minute, maximum., .. .. ... .. . ... . .....6 pounds per square inch
Thermal
Water cooling
Maximum outlet water temperature
Peak inverse anode voltage =900. .. g . . . BED - B .. .60 centigrade
Peak inverse anode voltage=2100. .. . . . e . ..45 centigrade
Minimum inlet water temperature. .. .. ... ... - . .6 C
Minimum water flow at continuous rated average current. | ..3 gallons per minute
Minimum water flow at no load. . .1 gallons per minute
MAXIMUM RATINGS
As Power Rectifier Tube™
Maximum peak anode voltage
Inverse. . . - .. PP 3. ol - P B , . . 900 2100 volts
Forward . e - P R, e ... 900 2100 wvolts
Maximum anode current
Peak.. ... .. ... ........ .. . . I e i < 1800 1200 amperes
Average
Continuous. . . . . T O - B » GRS e 200 150 amperes
2 hours. . .. ... . e e
1 minute. . ale. B A g S .. 400 300 amperes
Surge. ... Che s Rer e e s n ...12000 9000 amperes
Maximum duration of surge current. .. . .. ... L e e 0.15 seconds
Frequency range. .. .................... fv s VS R ... 25 to 60 cycles per second
*Ratings are for zero phase-control angle.
As A-c Control Tube
Two tubes in Inverse parallel
Voltage. ... ..... .. t T Chop g e s . ....2400 Rms volts
Maximum demand . . . .. ... ... ... ..., W e ... ....2400 kilovolt-amperes
Average current at maximum demand . e .. ...135 amperes
Maximum average current . - . A ... ....207 amperes
Demand at maximum average current SN N N . e 1105 kilovolt-amperes

Maximum averaging time at 2400 volts Rms. N A . S ) | § O
Maximum surge current. . . ......... ... .. .. : B - (= - X : (X .. EIX - X -E 6000

seconds
peak amperes



TECHNICAL INFORMATION (CONT’'D)

Ignitor

Maximum voltage
Positive. .
Negative. . .

Maximum current

Root mean square. .
Average............... ..
Maximum averaging time

Starting time at required voltage or current. . .,

Avuxiliary Anode

Maximum current
Peak..... ... . .
Average..., . .. .......... ...

Maximum averaging time. .

5

Maximum peak forward voltage. . .

Maximum peak inverse voltage
Main anode conducting. ... .,
Main anode not conducting .
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volts
5 volts

amperes
amperes
amperes
seconds
microseconds

.. 20 amperes

...5 amperes
.. .10 seconds
.. .10 amperes
.. 160 volts

.25
.. 160

volts
volts
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ELEMENTARY CIRCUIT FOR CAPACITOR
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P |
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FIG: 1
10-25-50'

¢ GL-5555/FG-238-B
ELEMENTARY CIRCUIT FOR ANODE FIRING

THYRATRON

FUSE

l

IGNITRON

TYPICAL VALUES OfF R

ANODE VOLTAGE
ANODE VOLTAGE
ANODE VOLTAGE
ANODE VOLTAGE
ANODE VOLTAGE

K-9033528
$Revised drawing.

a4 an

600 VOLTS OR LESS - 4 OHMS
601 TO 1000 VOLTS - 10 OHMS
1001 TO 1500 VOLTS -~ 20 OHMS
1501 TO 2000 VOLTS - 35 OHMS
2001 TO 2400 VOLTS - 50 OHMS

FIG. 3
10-25-50
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SPECIAL DESIGN FEATURES
1. Stainless-steel, seam-welded construction

. Uniform water cooling
Strong, compact design

Easy to install
ADESCRIPTION

The ability of this tube to carry very high peak
currents for short periods makes it especially suited
to welder-control service. In such service, two
tubes in the inverse-parallel connection will control
2400 kilovolt-amperes at voltages of 250 to 600
volts over the frequency range of 25 to 60 cycles.
It may also be used for conversion in low-power
circuits.

Ease of installation, economical use of space,
and reliability of operation are assured by design
and construction features inherent in the steel-
jacketed construction.

ARevised.

GENERAL

GL-5553/FG-258-A
DESCRIPTION
AND RATING

ETI-111B

PAGE 1
3-50

IGNITRON

. Copper terminals

. Flexible anode lead
Mercury-pool cathode allows extremely high
instantaneous currents to be passed through
the tube without damage.

The GL-5553/FG-258-A is similar to the GL-
5552/FG-235-A and the GL-5551/FG-271. All of
these tubes can be used for a wide range of appli-
cations where welds are made infrequently or in
rapid succession.

The current range required for the welding opera-
tion determines which tube to use. Another factor,
of course, is the nature of the material to be welded.
Low-resistance materials, such as aluminum alloys,
require more current than such high-resistance
metals as stainless steel.

The GL-5553/FG-258-A ignitron is equivalent to

a 1200-ampere magnetic contactor.

& ELECTRIC St

Supersedes ETI-111A dated 10-47
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ATECHNICAL INFORMATION

These data are for reference only. For design information refer to specifications.

GENERAL

Electrical Data
Cathode excitation—Cyclic
Cathode spot starting—Ignitor
Number of electrodes
Main anodes. . . ... .c.us e
Main cathodes. ................
Ignitors................ o
Arc drop at 13,600 peak amperes.
Arc drop at 1115 peak amperes. . .
Cathode excitation requirements
Ignitor voltage required to fire.
Ignitor current required to fire.
(See Curve for details)
Starting time at required voltage or current. .

Mechanical Data
Envelope-material—Metal
Net weight. ... ... .. L
Type of cooling—Water

Characteristics for water cooling at rated minimum flow

Water temperature rise, maximum.. . . . .
Pressure drop, maximum. . .. .. PR

MAXIMUM RATINGS
AS A-C CONTROL TUBE

Two tubes in inverse paraflel
Voltagerange. .......... ..
Maximum demand . ... ....... ... ... ...

Average current at maximum demand
Maximum average current. ... .. ..... . ...
Demand at maximum average curren

Two tubes in inverse parallel

Maximum averaging time at 250 volts rms. .

Maximum averaging time at 600 volts rms . .

Maximum surge current at 250 volts rms. . . . . M-

Maximum surge current at 600 volts rms. . . .

. 200

-

.36 volts
.17 volts

volts
.30 amperes

100 microseconds

.21 pounds

.9 degrees

5.1 pounds per square in¢h

.. 250 to 600

11

4.6
.27,000
... 11,200

rms volts
kilovolt-amperes
amperes

amperes
kilovolt-amperes

seconds
seconds
peak amperes
peak amperes

Note 1-— RMS demand voltage, current, and kva are all on the basis of full-cycle conduction (no phase delay) regardless of

whether or not phase control is used.

Note 2—For voltages below the minimum, the minimum-voltage current rating applies.
Note 3—With the use of log-log paper straight line interpolation between tabulated points may be used for other detailed

ratings of:
1. Demand kva vs. average anode current.

2. Maximum averaging time vs anode voltage.

IGNITOR
Maximum voltage
Positive. . ... ...
Negative. .......
Maximum current

Root mean square. .. -
Average. .............. .-
Maximum averaging time. .

Thermal water cooling
Maximum outlet water temperature.

Minimum inlet water temperature. . .. W

Minimum water flow. ., ... .. 5 ..

AData completely revised.

volts
volts

amperes
amperes
ampere
seconds

(]
(]
gallons per minute




DEMAND IN KILOVOLT-AMPERES

DEMAND CURRENT IN AMPERES RMS

GL-5553/FG-258-A
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SPECIAL DESIGN FEATURES

1. Stainless-steel, seam-welded construction
2. Uniform water cooling

3. Strong, compact design

4. Easy to install

T

DESCRIPTION

This steel-jacketed ignitron is designed, as is the
FG-238-B, for rectifier service in the 125-, 250-,
600-, and 900-volt d-c power fields. The FG-259-B
is used for rectifiers rated up to 200 kilowatts
depending on the number of ignitrons used, the
output voltage, and the circuit.

The FG-259-B is also rated for 2400-volt
resistance-welder-control service and has a capacity
of 1200 kilovolt-amperes in this service. The FG-

FG-259-B
DESCRIPTION
‘AND RATING

ETI-112

PAGE 1
4-45

IGNITRON

Copper terminals

Flexible anode lead

Mercury-pool cathode allows ‘extremely high
instantaneous currents to be passed through
the tube without damage.

259-B has a continuous average current rating
of 100 amperes per tube for use in rectifiers rated
up to 200 kilowatts.

Arc losses are low. Phase control of the ignitron
impulses permits voltage control of the rectified
output. Excitation of the small auxiliary anode
stabilizes the cathode spot for very small anode
currents. Two ignitors, only one of which is used

at a time, assure long life.

A
ELECTRIC




FG-259-B
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445 TECHNICAL INFORMATION

These data.are for reference.only. For design information refer to specifications:

GENERAL CHARACTERISTICS

Electrical
Voltage drop

At 100 amperes instantaneous anode current... .. .. .. .12.6 wvolts
At 300 amperes instantaneous anode current... .. ... .14.4 volts
At 600 amperes instantaneous anode current. .. . ... ... . Loy .17.3 volts
Mechanical
Cathode. .. ...~ .. pool type
Number of 1gn1tors . .2
Number of main anodes.. ... .. .. .1
Number of auxiliary anodes . . . e 1
Type of cooling .. .. ............. ... . . ceeee .. .... water
Typical flow.. ... ... .1.5 to 3 gallons per
minute
Pressture drop at above flow.. . .. . .2 to 5 pounds per
square inch
Temperature rise with lower rate of flow
150 amperes per anode.. .. ... .....6 centigrade
Net weight, approx. . . . .13.5 pounds
Shipping weight, approx. .. .22 pounds
MAXIMUM RATINGS
Rectifier Service—For Power Supply-Frequency 25 to 60 Cycles, Phase Retard =0
Maximum inverse and forward anode voltage. ... .. .. .900 volts 2100
Maximum anode current
Instantaneous... .. .. .. .. ... ... . 4 .900 amperes 600
Average continuous current. . ... ..............., .100 amperes 75
2-hour-average current over any 2-minute period. ... ........ 150 amperes 112.5
1-minute-average current over any l-minute period. .. . ... ..... 200 amperes 150
Surge current, maximum duration 0.15 second.. 6000 amperes 4500
Maximum outlet water temperature. . . ... ... ... .60 centigrade 45
Minimum inlet water temperature. .. .... .. .6 centigrade 6
Minimum water flow
At continuous average anode current. 1.5 gallons per 1.5
minute
At no load*, . . . .. e wiiie e owsxos. 0.5 gallon per 0.5
minute
*For systems in which the flow of water is controlled by the load.
Welder-Control Service—Ratings are for 2400 Volts Rms, Frequency 25to 60 Cycles
Maximum demand . . 60 o .1200 kva
Corresponding average anode current .75 amperes
Maximum average anode current . . .113 amperes
Corresponding demand . . . ...600 kva
Maximum time of averaging anode current at 2400 volts, rms. .....1.50 seconds
Minimum water flow .. .. .. .. .. e .1.5 gallons per
minute
Maximum outlet water temperature ....30 centigrade
Maximum surge current . . ..3000 amperes
Mazximum duration of surge current ..0.15 second
Ignition Requirements (Ratings are the same for both Welder and Rectifier Service)
Ignitor voltage
Maximum instantaneous allowed, ignitor positive—same as anode voltage
Maximum instantaneous allowed, ignitor negative. . .5 volts
Ignitor current
Maximum instantaneous allowed. . . .100 amperes
Maximum average allowed. ... .. .. .2.0 amperes
Time of averaging current. .. .. ........ .. . . 2 .10 seconds
Maximum ignition time.. ... . - .100 microseconds

volts

amperes
amperes
amperes
amperes
amperes
centigrade
centigrade

gallons per
minute
gallon per
minute



VOLTS

LN

POTENTIAL

IGNITOR

TECHNICAL INFORMATION (CONT'D)

Ancde firing (See elementary circuit K-9033528)
Maximum instantaneous ignitor potential required. .. .. .. .., ..

Maximum instantaneous ignitor current required .. ... ... ... .

Typical resistance added to ignitor circuit for anode firing
At anode voltage of 600 voltsorless. .. ........ ...
At anode voltage of 601 volts to 1000 volts.. .
At anode voltage of 1001 volts to 1500 volts. . .
At anode voltage of 1501 volts to 2000 volts. . . . ... L
At anode voltage of 2001 volts to 2400 volts. . . .. ... .. ...
Separate excitation (See elementary circuit K-9033525)
Minimum volt-ampere requirements for separate excitation
Firing systems are shown on K-9033529

..150
.. 40

.10
...20
...35

..50

Auxiliary Anode Requirements (Ratings are the same for both Welder and Reclifier Servicz)

Maximum average current.. .. .. .. .. ..
Maximum inverse voltage
With main anode conducting. .. . ...

With main anode not conducting. .. .. .. .. ...... ... .. ... .

FG-259-B
MINIMUM VOLT-AMPERE REQUIREMENTS FOR SEPARATE-EXCITATION
FIRING SYSTEMS

FG-259-B
ETI-112

PAGE 3
4-45

volts
amperes

ohms
ohms
ohms
ohms
ohms

amperes:

volts
volts

FG-259-B

ELEMENTARY CIRCUIT FOR CAPACITOR FIRING
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DESCRIPTION
For ‘ AND RATING
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IGNITRON

SPECIAL DESIGN FEATURES

1. Stainless-steel, seam-welded construction
2. Uniform water cooling

3. Strong, compact design
4

5. Copper terminals

6. Flexible anode lead

7. Mercury-pool cathode allows extremely high
instantaneous currents to be passed through

. Easy to install the tube without damage.

DESCRIPTION

The ability of this tube to carry very high peak
currents for short periods makes it especially
suited to welder-control service. It may also be
used for conversion in low-power circuits and for
intermittent rectifier service.

Ease of installation, economical use of space,
and reliability of operation are assured by design
features inherent in the steel-jacketed construction.

The GL-5551/FG-271 is similar to the GL-
5552/FG-235-A and the GL-5553/FG-258-A. All of
these tubes can be used for a wide range of ap-

plications where welds are made infrequently or in
rapid succession.

The current rangé required for the welding
operation determines which tube to use. Another
factor, of course, is the nature of the material to
be welded. Low-resistance materials, such as
aluminum alloys, require more current than such
high-resistance metals as stainless steel.

The GL-5551/FG-271 ignitron is equivalent to a

300-ampere magnetic contactor.

Z,

GENERAL @3 ELECTRIC Tuse

Supersedes ETi-113 dated_4-45
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4TECHNICAL INFORMATION

These data are for reference only. For design information, refer to specifications.

GENERAL
Electrical Data
Cathode excitation. , . P T Tl
Cathode spot starting . . . . N . P DO
Number of Electrodes .
Main anodes. . .. ... B B PN . N B 1
Main cathodes.. . .... . ... . P . G 1
Ignitors. ... .. 1
Arc drop at 3400 peak amperes. . . ... . ... il 26
Arc drop at 176 peak amperes . . 13
Cathode excitation requirements
Ignitor voltage required to fire. c. il . .o .. B 200
Ignitor current required to fire........... .. . 30
Starting time at required voltage or current. . .. ... ... . = 100
Mechanical Data
Envelope material. .. . .. . o . s opiE ¢
Over-all length, maximum. ................. e 233
Over-all width exclusive of water connections. . ... .. 234
NEt FEeightil . . wowa . 5w - - T L0 B 8 e B A 3.6
Typeof cooling. . . ............. ... ... ...
Characteristics for water cooling at rated minimum flow
Water temperature rise, maximum. ... ... ... ... I . PN 4
Pressuredrop. .. ... ........... s P N 1.8
Thermal
Water Cooling
Maximum outlet water temperature. . ... . .... V. 40
Minimum inlet water temperature . B B 10
Minimum water flow. .. .. ........ e .. 1.0
MAXIMUM RATINGS
As Power Rectifier Tube
Maximum peak anode voltage
Inverse. ... ........ .... . 500
Forward. . .. .......... B N 500
Maximum anode current
Peak . . . e 700
Average. ... ... ........ .. 40
Maximum averaging time. ... . . ey . o v 6
Maximum anode current
Surge. . . ... 8000
Maximum duration of surge current. . .. ¢ ... 0.15
Frequency range™. . . ... ... ... e 25-60
*Ratings are for zero phase-control angle—see curve for details.
As A-c Control Tube
Two Tubes in Inverse Parallel
Voltage range. . . . . .. cu . Wl .. 250 to 600
Maximum demand. . . ........ ... . ... .. A N 600
Average current at maximum demand. ... .. . e mea ... 30.2
Maximum average current. . .. . ... ... s .. “ N . 56.0
Demand at maximum average current . . . v - ey 200
Maximum averaging time at 250 volts rms. . . a B 18
Maximum averaging time at 600 voltsrms. . . ... .. ... .. . . .. 7.5
Maximum peak surge current at 250 volts. . . wwe ..6720
Maximum peak surge current at 600 volts. . .. . <l 2800

cyclic
ignitor

volts
volts

volts
amperes
microseconds

metal
inches
inches
pounds
water

c

pounds per square
inch

C
C
gallons per minute

volts
volts

amperes
amperes
seconds

amperes
second

cycles per second

rms volts
kilovolt-amperes
amperes

amperes
kilovolt-amperes

seconds
seconds
amperes
amperes



GL-5551/FG-271

TECHNICAL INFORMATION (CONT'D)

MAXIMUM RATINGS
lgnitor

Maximum Voltage

Positive. .. ... ., B T N T <. 900 volts
Negative. ... . .. - e s e e 5 volts
Maximum Current
Peak....... R PYO R g dte e ER Vi Sevivoii.oo . 100 amperes
RMS.... ... ......... o E e AR e e e e 10 amperes
Average. ... .. e A S e 1 ampere
Maximum averaging time. . . .., . S - i, . 5 seconds

Note 1-—RMS demand voltage, current, and kilovolt-ampere = Note.3—With the use of log-log paper straight line inter-

are all on the basis of full-cycle conduction (no phase polation between tabulated points may be used for

delay) regardless of whether or not phase control is other detailed ratings of:

used. 1. Demand kilovolt-ampere vs average anhode
Note 2—For voltages below the minimum, the minimum- current.

voltage current rating applies. 2. Maximum averaging time vs anode voltage.

& Completely revised.

CURVES K-69087-72A217, K-69087-72A218 AND K-69087-72A219
MUST NOT BE USED FOR INTERMITTENT RECTIFIER SERVICE
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Note: For capacitor-corrected welder service, this curve may be used to 2000
volts rms to allow for the additional voltage caused by the presence of the capacitor.
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ANODE
TERMINAL

OUTLINE
GL-5551/FG-271
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IGNITRON

SPECIAL DESIGN FEATURES

7. Mercury-pool cathode allows extremely high

hol
28
@ =
£
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£ S
g
ﬂk
a2
o, %
OheC)
(O
o

Steel, seam-welded construction

1.
2. Uniform water cooling

3. Compact and strong design

instantaneous currents to be passed through

the tube without damage.

4. Easy to install

DESCRIPTION

and over the frequency range of 25-60 cycles. The
tubes are also used in electrostatic energy storage

types of resistance welding equipment to control

the capacitor discharge.

The GL-5550/GL-415 ignitron is a sealed, clamp-
cooled, mercury-pool tube designed primarily for

tubes in the inverse-parallel connection will control
300 kilovolt-amperes at voltages of 250 to 600 volts

Resistance Welding Control. In this service, two

GENERAL @ ELECTRIC

Supersedes ETI-114 dafed 4-45

i ]

)

i g A




GL-5550/GL-415

iKG‘E“‘: 4 TECHNICAL INFORMATION
5-49 These data are for reference only. For design information refer fo specifications
GENERAL

Electrical Data
Cathode excitation—Cyclic
Cathode spot starting—Ignitor
Number of electrodes

Main anodes. ... . ... oz e 0 oo o D TR 0 DAL ¢ 0 T ng T X £ 1
Main cathodes. ... .. S8, A o s e « » [ P |
Ignitors.................... 1 - wae e > I . S B |
Arc drop at 1697 peak amperes. . . . e Rl s (e 1™ .. 30 volts
Arc drop at 70.4 peak amperes. . . . . p . Cneee oo ow. 12 volts
Cathode excitation requirements
Ignitor voltage required to fire. . . b it 53 € T o O T 200 volts
Ignitor current required to fire. ... . .k . 0 oEAC . PP .... 30 amperes
(See curve for details)
Starting time at required voltage or current.... . ... . ... ... ..... 10008 2 oM ... 100 microseconds
Mechanical Data
Envelope material—Metal
Over-alllength. ... ... .. . , A P - P SRR T ] 3 1784 inches
Over-all width. . ......... caa 06 . T 0 o ©<in AT 234 inches
Net weight. .. ... ..... ... ... B S S 1.5 pounds
Type of cooling—Removable clamp
Clamp contactwidth. . . ...... ... ... e e P cviwiwe oo L% =14 inches
Clamp contact area. . ............................ B : - e B 9.4 square inches
MAXIMUM RATINGS
As A-c Control Tube
Two tubes in inverse parallel
Voltage range. ... . .............. o0 c <238 0@ g a o I8 GB - .o ... .. 250 to 600 RMS volts
Maximum clamp temperature. .. .. . 5 00 D€ 5f 0 OO0 & o T .. 75 50 C
Minimum clamp temperature. . . 1 b a0t o e beo Mooy . ... 10 10 C
Maximum demand . . . ..... ... .. ... e o ST B E B R 150 300 kilovolt-amperes
Average current at maximum demand.. ... ... ..... W W s . .....4.86 12:1 amperes
Maximum average current. ... ............. FN = e - 9.0 22.4 amperes
Demand at maximum average current. . . . . . e . e e......50.0 100 kilovolt-amperes
Maximum averaging time at 250 volts RMS. .. ... Facnnk s i mg ....27.8 22 seconds
Maximum averaging time at 600 volts RMS ... . .. .. ... ... . .. Lo...0 1106 9.2 seconds
Maximum surge current at 250 volts RMS ... .. ... .. .. .. ... . .. no == 1680 3360 peak amperes
Maximum surge current at 600 volts RMS. ..... ... ... ... ... ... ... ... ... 700 1400 peak amperes

Note 1—RMS demand voltage, current and kva are all on the basis of full-cycle conduction (no phase delay) regardless of
whether or not phase control is used.
Note 2—For voltages below the minimum, the minimum-voltage current rating applies.
Note 3—With the use of log-log paper straight line interpolation between tabulated points may be used for other detailed
ratings of:
1. Demand kva vs. average anode current:
2. Maximum averaging time vs. anode voltage and temperature.
3. Demand kva and average anode current vs. temperature.

‘As Capacitor Discharge Tube

Maximum number of discharges per second. .. . ... ...... s B 11 60
Maximum peak forward anode voltage. ... ... . ... ... P .....3000 6000 wvolts
Maximum peak inverse anode voltage. . .. .. N ... 3000 3000 volts
Maximum peak anode current............ T AT e 1P s 500 500 amperes
Maximum temperature of cooling clamp. ..... S . 70 40 60 40 C
Corresponding maximum average anode current. . .. ... . . N 3 15 2.5 8 amperes
Maximum time of averaging anode current. .. ...... ... ... .. 3.3 0.66 4.0 1.25 seconds

Note 1—With the use of log-log paper straight line interpolation between tabulated points may be used for other detailed
ratings of average anode current and maximum averaging time vs. temperature.

Ignitor
Maximum voltage
Positive. . ... ... cmea vnrs P e, - v er M e L B o o vene. 900 volts
Negative....... .., . T P W -l m - 5 volts
Maximum current
Peak.............. W e B e e B e G a N e e am e 98 i h i s e e s iamens ... .. 100 amperes
Root mean square. .... ... ... e e e e e e e . 10 amperes
Average: Pt baa s B b e S B LS s N i A el e B s 5 1 ampere
Maximum averaging time .. .. .. ... inn v atiinre e s @s i 5 seconds

@ Technical Information completely revised:
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PENTODE-IGNITRON

SPECIAL DESIGN FEATURES

1. Stainless-steel, seam-welded construction 5. Copper terminals

2. Uniform water coolin 6. Flexible anode lead

3 s desi = 7. Mercury-pool cathode allows extremely high
3. Strong, compact design instantaneous currents to be passed through
4, Easy to install the tube without damage.

DESCRIPTION

The GL-506 is a sealed, stainless-steel-jacketed, service 6 tubes will rectify or invert up to 7500
water-cooled, mercury-pool tube designed primarily kilowatts at 17,500 volts.
for use in electronic frequency changers. In this

GENERAL @ ELECTRIC

Supersedes ETI-293 dated 12-48
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TECHNICAL INFORMATION

These data are for reference only. For design information refer to specifications.

GENERAL CHARACTERISTICS

Electrical

Cathode excitation—cyclic

Cathode spot starting-—ignitor

Number of electrodes
Main anodes........ I
Main cathodes. ... .,......
Auxiliary anodes. . .
Ignitors........ e . . . bk
Controlgrids. . . ... . ... .. . . weeinin.n. SR I “
Auxiliary grids. . .... . ........ .. ... .. .... e

Arc drop at 450 peak amperes. . ... ...... .. ............
(See arc-drop curve for details)

Cathode excitation requirements
Ignitor voltage required to fire... . . P .
Ignitor current required to fire. . ...

(See curve for details)

Grid requirements
Positive current to establish conduction. . e
Minimum voltage to establish conduction . 5. ...HA..
Minimum voltage to prevent conduction. . P PR

(See curves for grid characteristics)

Mechanical
Envelope material—metal
Over-all length. ........., .. ... ., R

Sowo w4

Over-all width. . ... ... ..... . . o Norw ... ;. W ...

Net weight. ...........
Type of cooling—water
Characteristics for water cooling

Water temperature rise, maximum. ... ... ... ... . . N
Pressure drop at 5 gallons per minute, maximum. . . . . e

Thermal
Water cooling
Maximum outlet water temperature. . . .. . ...,
Minimum inlet water temperature. .. ... ...
Minimum water flow at continuous rated average current. e
Minimum water flow atnoload.. ... .. ... ... .. ... .. ...

MAXIMUM RATINGS
AS POWER RECTIFIER TUBE

Maximum peak anode voltage
Inverse.................. Cn e e e

Average
Continuous. . .

SUTgerr prerer prreEE 3 G 6 AN B S £3 BE wX
Maximum duration of surge current.... ..., ... .
Frequency range*,

IGNITOR
Maximum voltage
BositiViemmn 1z mmg rmm g asE pip e 10 Feme
Negative.................
Maximum current

Average. . ... ........ . - ..
Maximum averaging time. . ............ .
Starting time at required voltage or current. .. ... ... . = e

N W N e

...1L00
+100
—50

L.57=2
1214=1
100 =5

..35

20,000

fag

B .. 5

volts

volts
amperes

ampere
volts
volts

inches
inch
pounds

C
pounds per square
inch

C
C
gallons per minute
gallons per minute

volts
volts

amperes

amperes
amperes

amperes

amperes

seconds

cycles per second

volts
volts

amperes
amperes
amperes
seconds
microseconds



TECHNICAL INFORMATION (CONT'D)

AUXILIARY-ANODE

Maximum current

GL-506

ETI-293A
PAGE 3
10-50

Peak.... .. . .. ] i .20 amperes
Average...... ... .. &Y' TIrY N . 5 amperes
Maximum averaging time . . . . 1 second
RMS... ... ... .. ... o . B .10 amperes
Maximum peak forward voltage. . . oot i A 4 Ve Ak M B Ly L g e Te s s 200 volts
Mazximum peak inverse voltage
Main anode conducting. . . . . .. .25 volts
Main anode not conducting. .. .150 volts
GRID
Maximum peak forward voltage. . <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>