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NATIONAL Power Tubes are produced by Industrial Tube specialists, exclusively.
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NATIONAL Industrial Tubes are designed and built for great dependability.

National Electronics specializes in the design and manufacture of industrial electronic tubes particularly
suited to the requirements of industry. Dependability and long life are paramount among these require-
ments.

WARRANTIES

NATIONAL tubes carry the longest warranties in the industry.

Preferred Thyratrons and Rectifiers are guaranteed for 2 years. These tubes are outstandingly reliable and very
conservatively designed. Sockets are available for these types that are highly reliable at the currents involved.

All NATIONAL electronic tubes are designed and built to give the longest life possible under the conditions im-
posed by the application.

N-24 WARRANTY — 2 YEARS

Preferred NATIONAL Thyratrons and Rectifiers are warranted for 2 YEARS against defects in design, material,
and workmanship when used within published ratings. If such defects appear within 2 YEARS after the tube is placed in
service, a pro-rata adjustment will be made, based upon the difference between the elapsed life in months at failure and
2 years. A fraction of a month, consisting of sixteen days or more, will be considered a full month of life. A period of
fifteen days or less will be deducted from the tube life.

If defects appear within one year after the tube is placed in service, free replacement will be made.
Once a tube has been installed in regular service its life will be considered continuous.

No adjustment will be made if the tube life exceeds 2 years. This warranty expires 2% years after date of sale to
ultimate user and 3 years after date of shipment by manufacturer.

N-12 WARRANTY — 1 YEAR

Other NATIONAL Industrial Tubes are warranted for 1 YEAR against defects in design, material, and workman-
ship when used within published ratings. If such defects appear within 1 YEAR after the tube is placed in service, a pro-
rata adjustment will be made, based upon the difference between the elapsed life in months at failure and one year. A
fraction of a month, consisting of sixteen days or more, will be considered a full month of life. A period of fifteen days
or less will be deducted from the tube life.

Once a tube has been installed in regular service its life will be considered continuous.

No adjustment will be made if the tube life exceeds 1 year. This warranty expires 1% years after date of sale to
ultimate user and 2 years after date of shipment by manufacturer.

N-3000 WARRANTY — 3000 HOURS

Certain specified NATIONAL Industrial Tubes are warranted to be free from defects in design, material, and work-
manship for a useful life in excess of 3000 HOURS when used within published ratings. If such defects appear before
3000 hours of use, a pro-rata adjustment will be made, based upon the difference between the tube life in hours at failure
and 3000 hours.

The tube life in hours is the actual total time the tube has been used.

No adjustment will be made if the tube life exceeds 3000 hours. This warranty expires 112 years after date of
sale to ultimate user and 2 years after date of shipment by manufacturer.
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NATIONAL ELECTRONICS

INDUSTRIAL TUBE INTERCHANGEABILITY

Other Tube DC Amps Replace With Other Tube DC Amps Replace With
Type No. Class Output  National Type Type No. Class Output  National Types
(EL-C1J) Thy. 1.0 NL-716 FG-27A Thy. 25
(EL-C1J/A) Thy. 1.0 NL-716 FG-32 H.W.R. 2.5 NL-5558/FG-32
(C1K/6014) 1 . FG-33 Thy. 25 NL-5720/FG-33
(EL-C1K) R S, FG-57 Thy. 25 NL-5559/FG-57
e } Thy. 10 NL6014/CIK S T, =
M-1K-5 HWR. 50 NL-617 FG-95 Thy. 2.5 NL-5560/FG95
: FG-105 Thy. 6.4
gg‘;‘w&A ;Ih‘g'R 1222 W42 WT-T106 Thy. 25 Weltronic
2-RA-6 H.W.R. 6.0 NL-619 WT-T108 Thy. 1.5 Weltronic
M-2K-2.5 H.W.R. 25 NL-615 WT-T117 Thy. 0.5 Weltronic
E-M-2.5 H.W.R. 25 Electro-Matic RX-120&A HWR. 15.0 NL-625
BR-3 HWR. 3.0 NL-653/5835 WET130 Ty 13- Wettanic
(C3J/5632) FG-172 Thy. 6.4
(C3J) } Thy. 25 NL-710/6011 CE-202&B H.W.R. 150 NL-625
Eg;f/lf/ >5684) CE-203 HW.R. 15.0 NL-623
HW-203 HW.R. 150 NL-623
15 i o } Thy. = D=l CE-205 HW.R. 50 NL617
(3C), (EL-3C) F.WR. 25 NL-604 CE-206 H.W.R. 6.0 NL-619
(EL-3C/L) F.W.R. 25 NL-604L HD-206 H.W.R. 6.0 NL-619
3023 Thy. 15  NL3C23 CE-207 H.W.R. 15.0 NL-627 .
(EL.C4J) Thy. 40 NL740 210-0015 Thy. 0.5 Weltron{c
(EL-C4J/F) Thy. 40 NL-740P 210-0017 Thy. 4.0 Weltronic
(EL-C4J/L) Thy. 40 NL-740L 210-0055 B, Ign. 56.0 Weltronic
(4B24) F.W.R. 25 NL-604 210-0070 A, Ign. 224 Weltronic
(@B24/3C) F.WR. 25 NL604 210-0071 B, Ign. 56.0 Weltroni.c
CR5 Thy. 50 Electro-Matic 210-0072 C,Ign. 140.0 Weltronic
E-M-5 HW.R. 50 Electro-Matic 210-0106 Thy. 25  Weltronic
EMB-5 H.W.R. 5.0 Electro-Matic 210-0147 C, Ign. 140.0 Weltronic
EMB-5GN Thy. 4.0 Electro-Matic 210-0149 B, Ign. 56.0 Weltronic
M-5-15 HWR. 150 NL623 2_10-0152 D, Ign. 355.0 Weltronic
(5C21) Thy. 64 NL-760 210-0158 B, Ign. 56.0 Weltronic
BR-6 HW.R. 6.0 NL619 210-0159 C, Ign. 140.0 Weltronic
HW-6 H.W.R. 6.0 NL-619 210-0165 D, Ign. 355.0 Weltronic
(C6J/5C21) 210-0170 Ign. 70.0 Weltronic
fg?f():s " Thy. 64 NL-760 RX-212 HWR. 200 NL627
CE-213&A H.W.R. 2.5 NL615
(EL-C6J/F) Thy. 64 NL-760P CE-215 HWR. 150 NL623
(C6J-A/5685)
(C6J/A) } Thy. 6.4 NL-760 (CE-224) F.W.R. 25 NL-604
(EL-C6J/A) 249R H.W.R. 1.0 NL-649/5834
(EL-C6J/K) Thy. 6.4 NL-760 2498 H.W.R. 1.0 NL-649/5834
(EL-C6J/KF) Thy. 6.4 NL-760P WT-272 Thy. 0.5 Weltronie
(EL-C6J/KL) Thy. 64 NLTOOL CE-309 Thy. 0.5 NL-715/5557/FG17
(EL-C6J/L) Thy. 6.4 NL-760L WT-310 H.W.R. 15.0 Weltronic
(6B), (EL-6B) H.W.R. 6.4 NL635 CE-311 Thy. 1.5 NL-3C23
(EL-6B/L) H.W.R. 6.4 NL-635L CE-320&A Thy. 25 NL-710-6011
(6C), (EL-6C) F.W.R. 6.4 NL-606 ?ég?zsA } Thy. 15 NL323B
(EL-6C/L) F.W.R. 6.4 NL-606L =
(6F), (EL-6F) H.W.R. 6.4 NL-635P
P-14 Thy. 10 NL714 bLip e T P
M-7-15 HWR. 150 NL643 WT-373 H.W.R. 25 Weltronic
M-9-15 HW.R. 150 NL-625 393A
GL-393A } Thy. 1.5 NL-393A
E-M-15 H.W.R. 15.0 Electro-Matic CE-393A
M-15 H.W.R. 15.0  NL-623 404 HW.R. 15.0 Accurate Eng.
HW-15 H.W.R. 15.0 Mellaphone 406 HW.R. 15.0 Accurate Eng.
FG-17, TT- 410 H.W.R. 5.0 Accurate Eng.
WLA17, DRA7 } Thye WS SLALSRRLTGY [ 4o HWR. 60 AccurateEng.
18X H.W.R. 50 NL-617 414 Thy. 125
EMB-20 H.W.R. 15.0 Electro-Matic 424 H.W.R. 20.0 Accurate Eng.
20X H.W.R. 15.0 NL-643 426 H.W.R. 25 Accurate Eng.




Other Tube DC Amps Replace With Other Tube DC Amps Replace With
Type No. Class Output  National Type* Type No. Class Output National Type*
440 HW.R. 2.5 Accurate Eng. 5559 )
495 H.W.R. 64 Accurate Eng. GL-5559/FG57 Thy. 25 NL-5559/FG-57
502-A Thy. 01 WL-5559/57
WT-568 HWR. 25 Weltroni 5560
eltronic GL-5560/FG95 Thy. 2.5 NL-5560/FG-95
617 H.W.R. 5.0 Syntron (GL-5632)
(NL-618) HWR. 64 NL63 (5632/C3J) } o 25 . NL-710/6011
(NL-618L) HWR. 6.4 NL-635L (WL-5683) }
Thy. g ;
(NL-618P) H.WR. 6.4 NL-635P (5683/C1J/A) v Lh  Ba.Lle
623 H.W.R. 15,0 Syntron (WL-5684)
s s iy o 2ol } Thy. 25 NL710/6011
(WL-5685)
gig }évvgi ;z.g iyntron (5685, C6.J) } Thy 6.4 NL-760
3V abe d yniron GL-5720/FG33 Th 2 - :
i Thy. o (s y 5 NL-5720/FG-33
KU-628 Thy. 2.0 GL-5822 Ign 700 NL-1022
WL-629 Thy. 0.04 WL-5822
NL-5822
WL-632A&B Thy. 25 NL-632B
KU-636 Thy. 1.0 el } Ign. 700 NL-1022
WL-672A Thy. 3.2 583:
L-677 Thy. 4 — 2 2l
ol ¥ : 5855 Thy. 18.0
NU-976 Thy. 0.5 NL-715/5557/FG17
. (5892) H.W.R. 6.4 NL-635
W1053/210-0152 D,Ign.  355.0 Weltronic :
/ g : GL-6011 Thy. 25 NL-710/6011
1701 Thy. 0.5  NL715/5557/FG17 || 6010 Thy 05
2050 Thy. 0.1 6014 Thy. 1.0 NL-6014/C1K
2051 Thy. 0.1 6015 HW.R. 6.4 NL-618P
(5545) 6044 Thy. 6.4
Thy. 6.4 NL-760
(GL-5545) v 6346 B, Ign. 56.0 NL-1051
5550 6347 C,Ign. 1400 NL-1052
GL-5550/GL-415 ! A,Ign. 22.4  NL-5550 6348 D,Ign. 3550 NL-1053%
WL-5550/681 6511 Ign. 70.0 NL-1022
5550/210-0070 A,Ign. 224 Weltronic
. (GL-6807) Thy. 6.4 NL-760
GL-5551/FG-271 ! B,Ign. 560 NL-1051 (GL-6808) Thy. 6.4  NL-760P
WL-5551/652 (GL-6809) Thy. 6.4 NL-760L
5551/210-0071 B, Ign. 56.0 Weltronic GL-6855/716 Thy. 1.0 NL-716
GL-6856/740 Thy. 40 NL-740
5551A B, Ign. 56.0 NL-1051
5552 GL-6857/740P Thy. 40 NL-740P
GL-5552/FG-235A | C,Ign. 140.0 NL-1052 GL-6858/760 Thy. 6.4 NL-760
WL-5552/651 GL-6859/760P Thy. 6.4 NL-760P
5552/210-0072 C,Ign. 140.0 Weltronic (GL-6860/C6JF)  Thy. 6.4 NL-760P
T C, Ien. 1600  NI.-1082 GL-6930/635P HW.R. 6.4 NL-635P
5553 7014 F.W.R. 2.5 NL-604
GL-5553/FG258A } D,Ign.  355.0 NL-1053% 7015 F.W.R. 25 NL-604L
WL-5553/655 7016 F.W.R. 6.4 NL-606
55538 D,Ign.  355.0 NL-1053% 7017 F.W.R. 6.4 NL-606L
5557 7018 H.W.R. 25 NL-615
GL-5557/FG17 Thy. 0.5 NL-715/5557/FG17
5557/TT17 d 7019 H.W.R. 6.4 NL-635
WL-5557/17 7020 H.W.R. 6.4 NL-635L
5558 7021 Thy. 1.0 NL-714
GL-5558/FG32 } H.W.R. 25 NL-5558/FG-32 7022 Thy. 40 NL-740L
WL-5558/32 7023 Thy. 6.4 NL-760L
NOTE 1. All replacing NATIONAL TYPES shown can be directly substituted except where #, () symbols apply.

# Denotes NATIONAL type 1.5” larger diameter.
() Tubes type numbers shown in parentheses are replaceable by NATIONAL types as indicated, except in ab-

normal temperature applications where air temperature inside cabinet is above 140° F.

NOTE 2. NATIONAL ignitrons NL-1022, NL-1051, NL-1052, and NL-1053 are equipped with thermal plate for
mounting Protection or Water Saver Thermostat.

¢ Where no replacing NATIONAL type is shown, order brand listed.

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS

SB-2

Printed in USA 11/57



NL-1051 IGNITRON

NL-740 THYRATRON

NL-604 RECTIFIER

WRITE FOR INDIVIDUAL TUBE DATA
SHEETS FOR FULL DETAILS.

NATIONAL ELECTRONICS, INC.

GENEVA « ILLINOIS - U.S.A.
ELECTRONIC TUBES FOR INDUSTRY

IGNITRONS

MAXIMUM RATINGS

[’IJ‘]T/IPE VOLTS Maximum Corresponding Maximum . T(y;};g
NUMEER Demand  Shens  rgen Cofeperding  coOLNG
~ NL-1001 | 250-600 | 150 Kva 4.9 9.0 50 Kva Convection
NL-1005 | 250-600 | 600Kva 30.2 56 200 Kva Forced air
NL-1022 | 1500 peak 1200 peak 16 56 336 peak Water
NL-1051 250 - 600 600 Kva 30.2 56 200 Kva Water
NL-1052 250-600 1200 Kva 75.6 140 400 Kva Water
NL-1053 | 250-600 2400 Kva 192 355 800 Kva Water
NiL-1054 250 - 600 4800 Kva 486 900 1600 Kva Water
NL-5550 250-600 | 300 Kva 12.1 | 224 100 Kva Water clamp
THYRATRONS
TYPE GAS DC  PEAK PEAK FILA-  FILA- o
NUMBER FILLING ~ OUTPUT RATING INVERSE  MENT MENT  cOOLING
AMPS. AMPS VOLTS VOLTS AMPS
NL-3C23 Arg & Merc. | 15 | 6 1250 2.5 7 Convection
NL-323B Arg & Merc. 1.5 [ 6 1250 2.5 7 Convection
NL-393A Arg & Merc. | 1.5 | 6 1250 2.5 7 | Convection
NL-632B Mercury 25 | 30 1500 5.0 5 | Convection
NL-710/6011 | Arg & Merc. 25 | 30 1500 2.5 9 Convection
NL-714 Arg & Merc. 1 3 1250 2.5 5 Convection
NL-715/5557 | Mercury 1 5000 2.5 5 Convection
NL-716 Arg & Merc. 1 1250 2.5 6.3 | Convection
NL-732 Arg & Merc. 30 225 1500 2.5 55 Convection
NL-740,L,P Arg & Merc. 4 50 1500 2.5 16 Convection
NL-741 Mercury 4 50 5000 2.5 16 Convection
NL-760,L,P Arg & Merc. 6.4 77 1500 2.5 21 Convection
NL-761 Mercury 6.4 77 5000 2.5 21 Convection
NL-5559/FG57 | Mercury 2.5 15 1000 5.0 4.6 | Convection
NL-5560/FG95 | Mercury 2.5 15 1000 5.0 4.6 | Convection
NL-5720/FG33 | Mercury 25 | 15 | 1000 5.0 4.6 | Convection
NL-6014/CIK | Xenon 1 | 8 | 1250 | 25 6.3 | Convection
HALF WAVE RECTIFIERS
NL-614 Xenon 2.5 15 900 2.5 8.5 | Convection
NL-615 Mercury 2.5 10 2000 2.5 7 Convection
NL-617 Mercury 5 20 1000 2 12 Convection
NL-618,L,P Xenon 6.4 40 900 2.5 18 Convection
NL-619 Mercury 6 20 300 2 12 Convection
NL-623 Mercury 15 45 500 2.5 20 Convection
NL-635,L,P Arg & Merc. 64 | 77 1000 2.5 18 Convection
NL-643 Mercury 15 90 700 2.5 23 Convection
NL-649/5834 Mercury 2 10 900 2.5 7 Convection
NL-653/5835 | Mercury 12 900 2.5 10 Convection
NL-5558/FG32 1 Mercury 2.5 15 ] 5000 5 4.5 | Convection

FULL WAVE RECTIFIERS

NL-604,L

10 900 | 25 | 115 | Convection

Arg&Merc. | 2.5 |

NL-606,L

25.6

Arg&Merc.‘ 6.4 [ 900 } 2.5 l 17 (Convection

The MASTER — 22nd Edition
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NATIONAL
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rectifiers....
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lGNITRONS Are ignitor fired mercury pool recti-

tiers with the high peak current capacity required in resistance
welding applications. They provide a satisfactory means of switch-
ing high currents at very high speeds, making it possible to control
both the amplitude and duration of current as required for con-

sistent and accurate resistance welding.  Their rugged metal con-

struction is especially designed for the industrial field.

Resistance Welder Service

MAXIMUM
TYPE REPLACES* DESCRIPTION DIMENSIONS INCHES SIZE
Rigid Length Dia.
Sturdy glass construction. Useful for demonstrating princi- -
NL-1001 ples of ibgnitors and ignitrons. 9-3/16 25/8 =
Steel construction. Thermostat mounting plate. Equivalent 5
NI-1005 . to 300 ampere contactor. 15-1/2 5:5/8 B
NL-1051 (6346), 5551A, FG-271 Thermostat mounting plate. Coil construction. Equivalent 13 3-1/4% B
NL-1051A WL-652, WL-657, 5551 to 300 ampere contactor. 1051A, quick change type. d
NL-1052 (6347), FG-235A, 5552 Thermostat mounting plate. Coil construction. Equivalent 15 45/8% c
NL-1052A WL-651, WL-656, 5552A to 600 ampere contactor. 1052A, quick change type.
NL-1053 Thermostat mounting plate. Coil construction. Equivalent .
NL-1053A 5553, (6348), 5553B, 5553A to 1200 ampere cont;ctor. 1053A, quick change type. 2 Tk D
NL-1054 Coil construction. Equivalent to 2400 ampere contactor. 22 10-1/8% E
NL-5550 WL-681, GL-415, 5550 Clamp mounting. Equivalent to 150 ampere contactor. 9-7/8 2.140 A
NL-5551 Obhsolete type. Replace with NL-1051 — — —
NL-5552 _ Obsolete type. Replace with NL-1052. — —_ —
L]
Frequency-Changer Welder Service
MAXIMUM
TYPE REPLACES* DESCRIPTION DIMENSIONS INCHES SIZE
Rigid Length Dia.
NL-1022 (6511), 5822 Coil construction. Thermostat mounting plate. 15 4-5/8% (8!
(6346), 55514, 5551, 5.8 5 = " o
NL-1051 FG-271, WL-652, WL-657 Coil construction. Thermostat mounting plate. 13 3-1/4% B
NL-1053 (6348), 5553, 5553B, 5553A Coil construction. Thermostat mounting plate. 20 7-1/8% D
NL-1054 —— Coil construction. 22 10-1/8% E
NL-5551 —_ Obsolete type. Replace with NL-1051. — — —_—
NL-5822 —_— Obsolete type. Replace with NL-1022. — _-— .

*These types, offered by other suppliers, can be directly replaced with the listed NATIONAL® PPWER TUBE — Complete interchangeability. Tubes listed in
polrent:esm crz gpes sold with thermostat as an integral part of tube, whereas the NATIONAL type can be purchased separately and thermostat purchased
only when needed.

These Spencer-Klixon thermostats are recommended for use with NATIONAL thermal

Thermostats
Maximum Potential
TYPE USE DESCRIPTION Shell to Contacts
Volts DC
C4391N7-51 Water Saver Metgl shell thermostat, single pole, one pair of contacts. Rubber covered 600
p— ) flex1blg leads with spade terminals. Supplied with terminal block and
391N7-52 Protection mounting clamp with spring loaded fasteners. 600
C4391N7-58 Water Saver Metal shell thermostat, single pole, one pair of contacts. Rubber covered 600
D — Bt flgxxble leads with spade terminals. Supplied with mounting clamp
9 4 rotection with spring loaded fasteners. 600




~\ NATION AI_'S Pioneering development of the

thermostatically protected ignitron eliminated a great many main-
tenance problems and loss of production time. This development
“combined with the NATIONALcooling coil construction permits
the use of warmer cooling water than formerly possible and maxi-

mum possible water saving. NATIONAL'S coil construction

gives increased cooling efficiency, increased averaging time, and

direct connection of thermostat to inner can temperature.

Resistance Welder Service

~ MAXIMUM RATINGS ~ MAXIMUM ‘ “ \
| .y Corresp. Maximum AVERAGING TIME TYPE ‘ |
VSI‘;;’?{XAS Demand kva | Current Current | C°"‘;5ﬁ~ SECONDS COOLING |WARRANTY  TYPE
° g DCAmps | DCAmps | “eMandiva matas50v At 500V ]
250-600 150 4.9 9. 50 28 14 Air L ON-I2 NL-1001
250600 600 30.2 56 200 18 9 Air N-12 NL-1005
250-600 600 30.2 56 200 27 135 Water N-12 i
250-600 1200 75.6 140 400 21 10.5 Water N-12 gﬁ}gg% "
250-600 | 2400 192. 355 800 22 y NL-1053
9 11 Water N-12 NL-1053A
- 250-600 4800 436 900 1600 178 8.9 Water N-12 NL-1054
250-600 300 12.1 22.4 100 22 9.2 Water N-12 NL-5550
I B - -~ - - - - — NL-5551
= - - - — = — - - NL-5552

Frequency-Changer Welder Service

. —— A \
INVERSE CORRESPONDING RATED MAX. AVE. AND PEAK CURRENT ‘
VOLTAGE Peak Amps Ave. Amps Ave. Amps Peak Amps |1 YPE COOLING | WARRANTY TYPE
(1200 1500 20 70 420 .
11500 1200 16 56 335} Water N-12 NL-1022
(1200 600 5 , 225 135
11500 pror v e 108} Water N-12 NL-1051
(1200 3000 40 140 840 , ’
11500 2400 32 112 672} Water N-12 NL-1053
(1200 6000 ‘ 120 340 2040 i :
11500 4800 \ % 279 1632% Water N-12 NL-1054
! = _ —
= = ' } — - NL-5551
1 —_— — St —— —
f — il ek _ _} — - NL-5822
l - = " = = —

®Approx. equivalent to !4 of Size A.

*Not including water connection which may extend I-l4” from outer can on one side only on sizes B, C, and D and I1-3" on size E.

ignitrons and are available from NATIONAL ELECTRONICS, INC.

Thermostats
e -
™~  CONTACT RATINGS -~ TEMPERATURE °F | LEAD
“AC AC | AcC ' ac | aAc | Ac AC AC Bren Close LENGTH TYPE
Volts Amps | Volts | Amps | Volts | Amps Volts Amps | °F INCHES |
125 3 250 15 | 440 | 75 600 .50 86 96 3-1/2 C4391N7-51
125 3 | 250 15 | 440 % 75 600 .50 125 105 3-1/2 C4391N7-52
e By~ RS. | e G PR =
125 3 | 250 15 | 440 | 75 600 .50 86 96 36 C4391N7-58
125 3 i 250 15 | 440 | 75 600 .50 125 105 36 C4391N7-59
i 1

SR i B . - i 3



THYRATRONS Are grid controlled rectifiers

that make possible countless start and stop operations with no

A4

maintenance. They function as current and voltage switches that

operate silently with no moving parts. The application of a small

amount of power to the grid controls many times more anode

power accurately and instantaneously.

!

| MAXIMUM DIMEN

i TYPE f REPLACES* DESCRIPTION l INCHES

i : Rigid Lgth. Dia.

! " i - - — R - s em———————
' ! GE-3C23 ) '

NL-3C23 | WL-3C23 Filament type. Medium 4-pin bayonet base, A4-10. Medium cap, C1-5. 6-1/8 2-1/16
\ CE-311
NL-323B 323A, 323B Filament type. Medium 5-pin base, A5-11. Small cap, CI-1. 6-5/8 2-1/16

NL-393A 393A Filament type. Intermediate 7-pin octal base, B7-12. Small cap, C1-1. 6-5/8 2-1/16

. ;' Four electrode, heater-cathode type. Medium 4-pin base, A4-71. Medium v " [ o

NL-632B WL-632B cap, C1-5. Medium grid cap, C1-5, on side of base. 8-5/16 | 2-5/16¢

|

NL-710/6011 fggg;;(ﬁgf{)’”‘ } Filament type. Medium 4-pin base, A4-10. Medium cap, C1-5. 61/4 | 1-5/8

3y o . .

NL-710L EL-C3J/L Filament type. Lug base. Medium cap, C1-5. 7-1/4 2-3/16

NL-714 (C14), (C1B), } Filament type. Medium 4-pin base, Ad-10. Medium cap, C1-5. 6-1/8 1/16
| (C1B/A)
| WL-17 i
NL-715/5557/FG17 gg_';gé’ kgl } Filament type. Medium 4-pin base, A4-10. Medium cap, C1-5. 6-1/8 2.1/16

|

NL-716 Egij)/,lgllK), } Single end, filament type. Medium 4-pin base, A4-10. 45/16 | 1-9/16

NL-730 - Filament type. Industrial 412 base, A4-16. Medium cap, C1-5. 8-3/4 “ 2-1/16

NL-732 —_— Filament type. Bracket type mounting. 19-1/8 3-5/8

NL-740 (C4J/A) Filament type. Industrial 4-pin base, A4-81. Medium cap, C1-5. 9-1/2 2-1/16

NL-740P (C4J/F) Filament type. Panel mounting base. Medium cap, CI-5. 8-5/8 | 2-1/16
NL-740L _— Filament type. Lug base, A4-90. Medium Cap, C1-5. 9-1/2 | 2-3/16
NL-741 _— Filament type. Industrial 4-pin base, A4-81. Medium cap, C1-5. 9-1/2 2-1/16
NL-741P - Filament type. Panel mounting base. Medium cap, C1-5. 8-5/8 2-1/16
| NL-741L —_ Filament type. Lug base, A4-90. Medium Cap, C1-5. 9-1/2 | 2-3/16

(C6J), (5685), Filament type. Super jumbo industrial 4-pin base, A4-18. Medium cap, C1-5. 9-1/2 2-9/16

Ri-a60 | (CBJ/A), (5545) }

NL-760P | (C6J/F), (C6J/AF) Filament type. Panel mounting base. Medium cap, C1-5. 8-3/4 2-9/16
| NL-760L i (C6J/L), (C6J/KL) Filament type. Lug base, A4-90. Medium Cap, C1-5. 10 2-9/16
| NL-761 - Filament type. Super jumbo industrial 4-pin base, A4-18. Medium cap, C1-5. 9-1/2 2-9/16

NL-761P — Filament type. Panel mounting base. Medium cap, C1-5. 8-3/4 2-9/16

NL-761L - Filament type. Lug base, A4-90. Medium Cap. C1-5. 10 2-9/16
| NL-5559/FG-57 FG-57, 5559 Heater-cathode type. Medium 4-pin base, A4-10. Medium cap, C1-5. 7-1/4 2-1/16

Four electrode, heater-cathode type. Medium 4-pin base, A4-71. Medium = }

NL-5560/FG-95 WG, 51660 anode cap, C1-5. Medium grid cap, Ci-5, on side of base. 10118 2:5/16

NL-5632/C3J 5632, C3J Filament type. Medium 4-pin base, A4-10. Medium cap, C1-5. 6 1-5/8
' NL-5665/C16J EL-C16J, 5665 Filament type. Panel mounting base. Flexible leads. 10-1/2* 2-3/4
1 NL-5684/C3J/A 5684, C3J/A Filament type. Medium 4-pin base, A4-10. Medium cap, C1-5. 6 1-5/8

NL-5720/FG-33 FG-33, 5720 Heater-cathode type. Medium 4-pin base, A4-10. Medium cap, C1-5. 7-1/2 1/16

NL-6014/C1K gh"( %}){QK’ } Single erd, filament type. Medium 4-pin base, A4-10. 4.5/16 T{g/w

*These types, offered by other suppliers, can be directly replaced with the listed NATIONAL® POWER TUBE — complete interchangeability. Tubes listed
in parenthesis can be replaced with NATIONAL® type except in abnormal applications, especially those involving air temperatures above 140°F, where it
is desirable to check ratings.

®Does not include grid cap.



P NATIONAL® Thyratrons are available in a variety

of sizes and ratings for every application. NATIONAL combina-
tion argon and mercury vapor thyratrons combine the quick start-
ing of gas tubes with the long life of mercury tubes to give the best
possible thyratrons for industrial applications. For higher voltage
application, mercury vapor tubes with the same current ratings are

available. Suffix letters P and L denote pancl mounting and lug

base types, respectively.

S. MAXIMUM RATINGS
oL L GAS Number  Peak Peak Peak | Average | ¢ o ARRANTY —
1 Volts | Amps FILLING of Inverse  Forward | Anode Anode Aurge
Electrodes Volts Volts Amps Amps RS
25 7 Arg. & Merc. 3 1250 1250 6 15 120 N-24 NL-3C23
2.5 7 Arg. & Merec. 3 1250 1250 6 15 120 N-12 NL-323B
2.5 7 Arg. & Merc. 3 1250 1250 6 1.5 120 N-12 NL-393A
5.0 4.6 Merec. 4 1500 1500 30 2.5 150 N-12 NL-632B
2.5 ] N-12 NL-710/6011
| 5 9 Arg. & Merc. 3 1500 1500 30 2.5 250 K0 NL-710L
M5 5 Arg. & Merc. 3 1250 1250 3 1 50 N-24 NL-714
2.5 5 Merec. 3 5000 2500 2 5 50 N-12 NL-715/5557/FG-17
2.5 6.3 Arg. & Mere. - 1250 1250 8 1 80 N-24 NL-716
2.5 12 Arg. & Merc. 3 1500 1500 40 32 560 N-12 NL-730
2.5 55 Arg. & Merc. 3 1500 1500 160 30 1500 N-12 NL-732
NL-740
2.5 16 Arg. & Merc. 3 1500 1500 30 4 400 N-24 NL-740P
NL-740L
NL-741
25 16 Merec. 3 5000 2500 15 2.5 400 N-12 NL-741P
NL-741L
N-12 NL-760
2.5 21 Arg. & Merc. 3 1500 1500 77 6.4 770 N-24 NL-760P
N-24 NL-760L
NL-761
2.5 21 Merec. 3 5000 2500 30 4 770 N-12 NL-761P
NL-761L
5.0 45 Merc. 3 1000 1000 15 2.5 200 N-12 NL-5559/FG-57
] 5.0 4.5 Merec. 4 1000 1000 15 | 25 200 N-12 NL-5560/FG-95
25 9 Xenon 3 1250 900 30 25 300 N-3000 | NL-5632/C3J
25 31 Xenon 3 1250 1000 {}gg llg(l 1000 N-3000 | NL-5665/C16J
2.5 9 Xenon 3 1250 1000 30 25 300 N-3000 | NL-5684/C3J/A
4™\5.0 45 Merec. 3 1000 1000 15 2.5 200 N-12 NL-5720/FG-33
2.5 6.3 Xenon 3 1250 1000 8 1 77 N-3000 NL-6014/C1K




RECTI FI ERS Are electronic valves and are the prin-

cipal means used today for the conversion of alternating current to
direct current.  Recent refinements and developments have made
rectifier tubes available that are especially suited for every need in

the rapidly expanding industrial electronic control field.

N AT'ON AL® Rectifiers are especially designed for

industrial applications. They are available in a variety of voltage
and current ratings to supply all types of requirements. The sturdy
construction, increased efficiency, low maintenance, and reliability
of NATIONAL rectifier tubes have made them one of the leaders
in the industrial electronics field. Suffix letters P and L denote

bracket mounting and lug base types, respectively. All types are

2.5 volts filament unless noted otherwise.

A O8 MAXIMUM RATINGS
INCHES FIL. GAS Peak Peak Average
TYPE REPLACES* BASE CAP AMPS FILLING Inverse Anode Anode |Warranty
Rigid Lgth.! Dia. Volts Amps Amps
NL-604 (EL-3C) 7-1/2 2-1/16 | A481) .
-y (EL.3CL) 7172 21/16 | A490( 115 Arg.&Merec. 900 10 2.5 N-24
NL-606 (EL-6C) 8 2-9/16 | A4-18) B N-12
NL-606L (EL-6CL) 8-5/8 2.9/16 | A4-90f - aigsMere. | 800 256 6.4 N-24
NL-614 == 5-5/8 1-9/16 | A4-10 C1-5 9 Xenon 900 15 2.5 N-3000
NL-615 CE-213 6-3/8 2:1/16 | A4-10 C15 7 Merec. 2000 10 25 N-24
NL-616 = 6-1/4 1-5/8 A4-10 C1-5 9 Arg.&Merec. 1250 30 25 N-24
NL-617 CE-205 8-1/4 2-1/16 SM"g“l C1-5 1155 | Merec. 1000 20 5.0 N-12
crew
NL-618 EL-6B 8 21/16 | A4-81
NL-618P EL-6F 7-1/8 2-1/16 | Special | | C1-5 18 Xenon 900 40 6.4 N-3000
NL-618L EL-6BL 81/4 2-3/16 | A490 |
NL-619 CE-206 7 2:1/16 | G2-3 C15 1155 | Merc. 300 20 6.0 N-12
CE-203 Mogul Flex
NL-623 CE-215 8-3/4 3-13/16 Screw Lead 20 Mere. 500 45 15 N-12
Mogul Flex
NL-625 CE-202 & B 11-3/4 313/16 | g o0 Lead 20 Mere. 900 45 15 N-12
CE-207 Mogul y
NL-627 RX.212 12 313/16 | qoo Cl-5 26 Merec. 1000 120 20 N-3000
NL-635 (EL-6B) 9-1/2 2-1/16 | A4-81 N-12
NL-635L (EL-6B/L) 9-1/2 23/16 | A4-90 C15 18 Merec. 1000 7 6.4 N-24
NL-635P (EL-6F) 8-5/8 2-1/16 | Special | N-24
Mogul Flex
NL-643 = 10 29/16 | gom Lead 23 Mere. 700 90 15 N-12
NL-649/5834 249R&S, 5834 57/16 1-9/16 | A4-10 — 7 Merec. 900 10 2.0 N-12
NL-653/5835 | BR-3,5835 5-3/4 2:1/16 | A4-10 — 9.5 Merec. 900 12 3.0 N-12
?é‘_'gg_’sg/ 5558, FG-32 7 1.9/16 | A4-10 - 45¢ | Merec. 2000 | 15 25 N-12

*These types, offered by other suppliers, can be directly replaced with the listed NATIONA[® POWER TUBE — complete interchangeability. Tubes listed
in parenthesis can be replaced with NATIONALY type except in abnormal applications, especially those involving air temperatures above [40°F, where it

is desirable to check ratings.

kFilament voltage. is 2.0 volts.

tFilament voltage is 5.0 volts.



WARRANTIES

National Electronics specializes in the design and manufacture of industrial electronic tubes particularly
suited to the requirements of industry. Dependability and long life are paramount among these require-
ments.

WARRANTIES

NATIONAI? tubes carry the longest warranties in the industry.

Preferred Thyratrons and Rectifiers are guaranteed for 2 years. These tubes are outstandingly reliable and very
conservatively designed. Sockets are available for these types that are highly reliable at the currents involved.

All NATIONAL® electronic tubes are designed and built to give the longest life possible under the conditions im-
posed by the application.

N-24 WARRANTY — 2 YEARS

Preferred NATIONAIL® Thyratrons and Rectifiers are warranted for 2 YEARS against defects in design, material,
and workmanship when used within published ratings. If such defects appear within 2 YEARS after the tube is placed in
service, a pro-rata adjustment will be made, based upon the difference between the elapsed life in months at failure and
2 years. A fraction of a month, consisting of sixteen days or more, will be considered a full month of life. A period of
fifteen days or less will be deducted from the tube life.

If defects appear within one year after the tube is placed in service, free replacement will be made.
Once a tube has been installed in regular service its life will be considered continuous.

No adjustment will be made if the tube life exceeds 2 years. This warranty expires 2V years after date of sale to
ultimate user and 3 years after date of shipment by manufacturer.

N-12 WARRANTY — 1 YEAR

Other NATIONAI® Industrial Tubes are warranted for 1 YEAR against defects in design, material, and workman-
ship when used within published ratings. If such defects appear within 1 YEAR after the tube is placed in service, a pro-
rata adjustment will be made, based upon the difference between the elapsed life in months at failure and one year. A
fraction of a month, consisting of sixteen days or more, will be considered a full month of life. A period of fifteen days
or less will be deducted from the tube life.

Once a tube has been installed in regular service its life will be considered continuous.

No adjustment will be made if the tube life exceeds 1 year. This warranty expires 1% years after date of sale to
ultimate user and 2 years after date of shipment by manufacturer.

N-3000 WARRANTY — 3000 HOURS

Certain specified NATIONAIY Industrial Tubes are warranted to be free from defects in design, material, and work-
manship for a useful life in excess of 3000 HOURS when used within published ratings. If such defects appear before
3000 hours of use, a pro-rata adjustment will be made, based upon the difference between the tube life in hours at failure
and 3000 hours.

The tube life in hours is the actual total time the tube has been used.

No adjustment will be made if the tube life exceeds 3000 hours. This warranty expires 1% years after date of
sale to ultimate user and 2 years after date of shipment by manufacturer.
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RECTIFIER TUBE

NL-604
FULL-WAVE RECTIFIER TUBE
2.5 Amperes dc

NATIONAL POWER TUBE NL-604 is a sturdy full-wave rectifier tube designed especially for industrial

power rectifier application up to 250 volts dc. It is gas and mercury filled fpr quick starting, long life. and
constancy of characteristics within wide temperature limits. Tt is available with a lug base under the type
number NL-604L

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.




NL-604 RECTIFIER TUBE
TECHNICAL INFORMATION

de Amperes output (Maximum) ..o S 2.5 -
Instantaneous Amperes output (MaXIMUIN) e 10
Maximum time of averaging anode current (seconds) ... 5
Maximum peak inverse volts ... ... N 900
Flament VOIS ... e et te e cemeeae e easeasemsas s s e e s e e e e e e e e 25
FHATIENT AINPETEE  .ovuimmmmmsarmsonemsissmeins s s pamss s s s s seas s Aol e mrmenmm e oo meomenass 115 + 1
Filament heating time (SecondS) ... e 15
Typical arc drop at 5 amperes peak (volts) ... 10
Typical Anode starting VOMage (VOS] .....rmmmmmmmmmmmmeimsmmmmessommessmmmsnsensermssesassses samsssgsnssss sasssuns 10
Maximum ac short circuit current (Qamperes) ... 150
Condensed mercury temperature IMits (CO)™ oo mimiiiomnion it i s comracasseensoss 0to 4+ 90
Approx. temp. rise, cond. merc. above ambient, N6 108l ("C) .coennsccmmssmrmrssiommie 18
Approx. temp. rise, cond. merc. above ambient, full load (°C) ... ... 28
Moniting POBIUON. .comssemsomousrmmmosens s omss S sssmas s s ossioss satsmsasass vertical, base down
Net Welght (OUIICeS) ettt e e oo 3
Approx. shipping Welghil (B8.) nsmsmimmmmimsninessrsssmesnssmrssassssmmsmssss s s st nsass 3
*The tube may be started and satisfactory operation will result between 0 and 90°C. For maximum life the condensed mercury
temperatures after warm-up should run between 440 and 490°C which corresponds to approximately 415 to +485°C ambient.
ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
ﬁ OUTLINE DRAWING e W/
|
3
NL-604 kS .
NL-604L *
| |
- we T wne
S ,
58 gy w50
‘\‘:l‘:—i‘:—‘:l“—/ ANODES =
tms—tv‘r‘\ _.&-& /--un-uh-v
:::L —ECT \G[ﬁ_T;,Y::I‘sE‘ OUTLIVE
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RECTIFIER TUBE

NL-606
FULL-WAVE RECTIFIER TUBE
6.4 Amperes dc

U
NAT‘UNAL poWER 1

., NLGOB .

NATIONAL POWER TUBE NL-606 is a sturdy full-wave rectifier tube designed especially for indus-
trial power rectifier applications up to 250 volts dc. It is gas and mercury filled for quick starting and
long life. It is available with a lug base under the type number NL-GO6L.

NATIONAI. ELECTRONICS, INC

GENEVA, II.UNOIS b S A




NL-606 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (Maximum) ... 6.4
Instantaneous Amperes output (Maximum) ... 25.6 -
Maximum time of averaging anode current (seconds) ... 5
Maximum peak inverse volts ... 900
Filament VOItS ..ot 25
Filament amperes ... 17 = 2
Filament heating time (seconds) ... 40
Typical arc drop at 9 amperes peak (VOItS) oo 10
Typical Anode starting voltage (volts) ... 10
Maximum ac short circuit current (amperes) ... 360
Condensed mercury temperature limits (°C)* ... 0 to +90
Approx. temp. rise, cond. merc. above ambient, no load (°C) ................. 30
Approx. temp. rise, cond. merc. above ambient, full load (°C) .................. 40
Mounting position e s vertical, base down
Net weight (OUNCeS) oo 8
Approx. shipping weight (IbS.) wvnmmmnne e e 3

*Satisfactory operation will be obtained between 0 and 490°C. For long life the tube should
be operated between 440 and 490°C condensed mercury, or approximately 0 to 4-50°C ambient.

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWINGS
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— NL-614
INERT-GAS-FILLED RECTIFIER TUBE
2.5 Amperes dc

NATIONAL POWER TUBE NL-614 is a sturdy rectifier tube designed especially for industrial power recti-
fier applications up to 250 volts dc. It is xenon-filled for efficiency, compactness, and the ability to operate
within very wide temperature limits.




dc Amperes output (MaXIMIUIN) oo 25

Iistaritaneous Aniperes outpit. (MARINUN) scmcommscmsosme st sy st st st s s ot e s S e ids 15
Maximum time of averaging anode current (seconds) ... S o O
Maximmumi jpeak. inverse volis ccoac i siasmini s s 900
Filanient WoliS et m bttt e i ol e bt o . 25
Filament ampPeres ..o e e mnen oo m e n e enmeameaneas 7 to 11
Filament heating time (seconds) ... } 20
Typical arc drop at 8 amperes peak (VOlts) .o e 10
Typical Anode starting voltage (Volls) .vrmcmsmimin i 13
Maximum ac short circuit current (AMPETres) ... oo e 250
Maximum Commutation Factor (A/usec x V/usec) ..o e cale 10
Ambient temperatire Hmits ((C) v e s, — 55 to + 70
Mounting POSItION ... oo e ee e e e ne e e m e e e ennees any
Net ‘weight| (ounces) =it tar et el U MR it i N e e e N N e - 3
Appriox. shipping weight. (1bs.) evrnvn s a s s s b 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING
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RECTIFIER TUBE

NL-615
RECTIFIER TUBE
2.5 Amperes dc

NATIONAL POWER TUBE NL-615 is a sturdy rectifier tube designed especially for industrial power

rectifier applications up to 600 volts dc. It is mercury filled for efficiency, long life, and the ability to
stand high inverse voltage.

'NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




NL-615 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (maximum) . ... 25 bl
Instantaneous Amperes output (maximum) ... ... ... ... 1o
Maximum time of averaging anode current (seconds) . ... ..... ... ... . 5
Maximum peak inverse volts ... ... ... 2000
Filament volts = 25
Filament amperes ... ... ... . .. ... T e
Filament heating time (seconds) . .. .. . . .. ... . . o 20
Typical arc drop at 8 amperes peak (volts) = = = R o2
Typical Anode starting voltage (volts) ..~ = = . e xBe e n mmmeme ke s e s g 13
Maximum ac short circuit current (amperes) ... o 250
Condensed mercury temperature limits (°C) .. .. . .+ 3510 + 80
Approximate temperature rise, cond. mercury above ambient (°C). . . = 30
Mounting position . ... . . vertical, base down
Net weight (ounces) = = = U AU S = S 4
Approx. shipping weight (lbs.) 3
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
O

te- “=>.566" DIA.
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3
(3 MAX.
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RECTIFIER TUBE

NL-616
RECTIFIER TUBE
2.5 Amperes dc — 30 Amperes Peak

_

NATIONAL POWER TUBE NL-616 is a sturdy rectifier tube designed especially for industrial power

rectifier applications up to 600 volts dc. It is mercury and argon filled for efficiency, long life, and

quick starting.
P

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




NL-616 RECTIFIER TUBE
TECHNICAL INFORMATION

- 4
de Amperes output (AR ool S e o et el s eesamm i s e ees e s et g 25
Instantaneous Amperes oufplt (MAXIMUNT) -ccommee e i st s s s s s 30
Maximum time of averaging anode current (S€CONdS) ... )
Maximum peak inverse VOIS .cowesscimsmmmmmmm oot morm s st tasses bt od 00 aE0a b 1250
Filaiment VOIS .cceucoioiomsimmsanmarirmmeonrtiarianms s ssasnmitoms Enprie s nr eSS i iR e Eree cae SR SR e S Sh S oa e e 2.5
Filament AMPETES oo miin i st sr st et st s S s s s St S Saw S i S e v 9 = 2
Filament heating time (seconds) ... 20
Typical arc drop at 8 amperes peak (VOIS) oo eececenee 9
Typical Anode starting VOMAEE (WOIS) . cooorciessiosimmamso i sniis sssmien Shiisin oS Siesatessie s oo sh s 13
Maximum ac short circuit current (QMPeres) ... 300
Ciondensed mercury temperature limits (("C)® cocnmmnmn s +40 to 4100
Approximate temperature rise, cond. mercury above ambient, full load, (°C) ... 30
Mounting PpoSTHON oo vertical, base down
Net sveight (OURGEES) sovrvmrmismmmme s s e D e e e 4
Approx. shipping weight (1bS.) e 3
*The tube may be started and satisfactory operation will result between —40 and 4100°C. For maximum life the con-
densed mercury temperature after warm-up should run between 440 and 4100°C which corresponds to approximately
+10 to 4-70°C ambient.
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
A4
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RECTIFIER TUBE

NL-617
RECTIFIER TUBE
5 Amperes dc

NATIONAL POWER TUBE NL-617 is a sturdy mercury vapor rectifier tube with Mogul screw base. It
is designed especially for industrial rectifier applications at 250 and 600 volts dc and is mercury vapor
filled for high efficiency, long life, and the ability to withstand high peak inverse voltages.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.




NL-617 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (maximum) . oy o o 5 -
Instantaneous Amperes output (maxlmum) f P o : .20
Maximum time of averaging anode current (seconds) o . 15
Maximum peak inverse volts L N v 1000
Filament volts - N - . 2.0
Filament amperes . i : 10 to I3
Filament heating time (seconds) . . 60
Typlcal arc drop at |5 amperes peak,70 °C (vo|+s) , . 10
Typical Anode starting voltage (volts) T . . . 12
Maximum ac short circuit curreni (amperes) R 250
Condensed mercury temperature limits (“C) . + 35to0 + 90
Approx. temp. rise, cond. merc. above ambient, no load (°C) ... . . | e 25
Approx. temp. rise, cond. merc. above ambient, full load (°C) .. : 40
Mounting position =« _ . . ~vertical, base down
Net weight (ounces) T IT IRy e o . 6
Approx. shipping weight (|bs) I B T = 2 8 Y R B B 0 1 s ¥ el ar .4
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
W

OUTLINE DRAWING
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NL-618
INERT-GAS-FILLED RECTIFIER TUBE
6.4 Amperes dc

NATIONAL POWER TUBE NL-618 is a sturdy rectifier tube designed especially for Industrial power rec-
tifier and control applications. It is xenon-filled for efficiency, compactness, and the ability to operate with-
in very wide temperature limits. NL-618 utilizes a No. 412 Industrial 4-pin base. It is available with a
bracket base for panel mounting under the type Number NL-618P, also with the new NATIONAL-design-
ed lug type base under type number NL-618L.

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




m-ma ucrme TUB

u:AL mroamrm

dc Amperes output (MAXIMIUINY) oot eeeee e ee e ee e 6.4 A 4
Instantaneous Amperes output (MaXiMUM) oo 40
Maximum time of averaging anode current (S€CONAS) ..., 20
Maximum peak INVerse VOIS ..o e 900
Max. commutation factor (V/u Sec. X A/U S@C.) wreemomomeomemoe oo 0.66
Filament VOItS e 2.5
Filament amperes ... e 18 =+ 2
Filament heating time (S€CONAS) . .o 60
Typical arc drop at 20 amperes peak (VOIS) oo 9
Typical Anode starting voltage (VOItS) ... 20
Maximum ac short circuit current (QMPeres) ... 770
Ambient temperature lmits (°C) oo — 55 to + 75
Mounting POSTHION oo e Any
Net Weight (OTNCES) o cmmmmemimtin e oi i s ntersnss sonssss it S 5SS e s S smmmme i am e sns e et R EAE RS 6
Approx. shipping weight (1bS.) oo e 4
Note: Max. base shell to lead voltage, 1500 Vrms.
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAN
OUTLINE DRAWING OUTLINE DRAWING OUTLINE DRAWING
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RECTIFIER TUBE

M\, NL-619
RECTIFIER TUBE
6 Amperes dc

A ik
' 3
NATIONAL POWER TUBE NL-619 is a sturdy mercury vapor rectifier tube with Mogul screw base.
It is designed especially for industrial rectifier applications at 90 volts dc. ‘The tube is mercury vapor
filled to obtain long life and high efficiency in operation.
A

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




NL-619 RECTIFIER TUBE
TECHNICAL INFORMATION

o
de Amperes output (maximum) ... 6
Instantaneous Amperes output (maximum) ... 20
Maximum time of averaging anode current (seconds) ... 15
Maximuin peak IDVErSe VOIS oo s coemssssmss s sss s sse i aese s s st secsia 300
Filament volts —...cossammarmemnmnm s s s s siass s st s taramn s vrmnanias. | 2l
Filament amperes ... 10 to 13
Filament heating time (S€CONAS) oo oo e 60
Typical arc drop at 15 amperes peak, 70°C (volts) 10
Typical Anode starting voltage (volts) ... 9
Maximum ac short circuit current (amperes) ... ... 230
Condensed mercury temperature limits (°C) ... —+35 to 4115
Approx. temp. rise, cond. merc. above ambient, no load (°C) ... .2
Approx. temp. rise, cond. merc. above ambient, full load (°C) ... . 60
Mounting position . scseessssssmsssmsmmsmans s S e A S e SRS vertical, base down
Net welght (OUNCeS) oo e 6
Approx. shipping weight (1DS.) oottt s e nee 4
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
4

Q70 DIA.
$MIN. LENGTH CATHODE 4 FILAMENT
FILAMENT
ANODE
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CAPCI-5 =
—4 s
o
‘-Iﬁ
N
l Asuu SCREW BASE
< 7" MAX.
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RECTIFIER TUBE

- NL-623

RECTIFIER TUBE
15 Amperes dc

i
i
i
|
i
2
¥
1
4

NATIONAL POWER TUBE NL-623 is a sturdy rectifier tube designed especially for Industrial
power rectifier applications up to 150 volts dc. It is mercury filled for efficiency, long life, and
-~ the ability to withstand high inverse voltage.

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A




NL-623 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (maximum) ... . .. .. T S— R e i A I5 -
Instantaneous Amperes output (maxnmum) o . _— 45
Maximum time of averaging anode current (seconds) T 15
Maximum peak inverse volts PR aa22 : . . 500
Filament volts = . . G ARBLES S 1 i T ¥ I e O . 2,5
Filament amperes A (R T LT T : 20 + 2
Filament heating time (seconds) . N yrme ot amsss . 120
Typical arc drop at45amperes peak (voi’rs) ..... W A 10
Typical Anode starting voltage (volts) .. . ... ; - . Sy . 13
Maximum ac short circuit curreni (amperes) 1 . , 750
Condensed mercury temperature limits (°C) =~ ; + 35 to + 100
Approximate temperature rise, cond. mercury above ambient | no load (°C) .. .. ... 40
Approximate temperature rise, cond. mercury above ambient, full load (°C) - 60
Mounting position . ... ... .. ... ol = r . vertical, base down
Net weight (ounces) . .. . 6
Approx. shipping weight (lbs.) . .= . o T 5 I B 1 5 T e T B g B 5
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
L
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FLEX!B%-§~ APPROX. .O80"DIA.
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L]
832 MAX.
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SCReEw | ry
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NL-625
RECTIFIER TUBE
15 Amperes dc

NATIONAL POWER TUBE NL-625 is a sturdy rectifier tube designed especially for industrial power
rectifier applications up to 250 volts dc. It is mercury filled for efficiency, long life, and the ability to
stand high inverse voltage.




dc Amperes output (maximum) ... z 15

Instantaneous Amperes output (Maximum) ... 45
Maximum time of averaging anode current (seconds) .......... R L e—— 15
Maximum peak inverse VOItS ... e . 900
Pilamient VOHS covrmim i s e - 2:5
Filament amperes B TRITIUIY TV B N Sy 20 4- 2
Filament heating time (seconds) ............... L - § 120
Typical arc drop at 45 amperes peak (VOIS) ..o e 10
Typical Anode starting voltage (VOItS) ... oo e 13
Maximum ac short circuit current (amperes) s R SRS S 750
Condensed mercury temperature limits (°C) ... + 35 to + 80
Approx. temp. rise, cond. merc. above ambient, no load (°C) ... S N — 25
Approx. temp. rise, cond. merc. above ambient, full load (*C) oeooooeoooeoee 40
Mounting POSItION oo vertical, base down
INEL WEIGHE  (OUIOOSE) oocuissicsnnsmmmasmmsinunsansmesnssiionssnmses smsais as oxs mesesins sssssiin e sasnisssms s omasiems s i et S 12
Approx. shipping weight (1bS.) oo e 7

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING

ANOQE CONNECTION
FLEXIBLE APPROY. .080"0IA
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FILAMENT
4 CATHODE
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.- |
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NL-627
RECTIFIER TUBE
20 Amperes dc

NATIONAL POWER TUBE NL-627 is a sturdy rectifier tube designed especially for industrial power
rectifier applications up to 250 volts dc. It is mercury filled for efficiency, long life, and the ability to
stand high inverse voltage.




dc Amperes output (MaXimum) .....ccoceeeiiiemccanaieees - : 20

Instantaneous Amperes output (maximum) ... 120
Maximum time of averaging anode current (seconds) .. = 15
Maximum peak inverse VOIS ... 1000
Filament volts ... - 2.5
Filament amperes .. Bz =mar Ay e b o 26 4 2
Filament heating time (S€CONAS) .o o e 120
Typical arc drop at 60 amperes peak (VOItS) ..o e 10
Typical Anode starting voltage (volts) ... e 13
Maximum ac short circuit current (QMPeres) ... 1000
Condensed mercury temperature lmits (°C) .ooooeeoeeoooooeooe e + 35 to + 80
Approximate temperature rise, cond. mercury above ambient no load (°C) ... 25
Approximate temperature rise, cond. mercury above ambient full load (°C) ... - 45
Mounting position ... N I Y T W vertical, base down
Net weight'~(0lNeeS) wavmmnem e e e e e 13
Approx. shipping weight (lbs.) ....... e e e N el : ; 7

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING

FILAMENT
ANODE TERMINAL 4 caTtHoDE
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RECTIFIER TUBE

a NL-635
RECTIFIER TUBE
6.4 Amperes dc

NATIONAL POWER TUBE NL-635 is a sturdy rectifier tube designed especially for industrial power
rectifier applications up to 250 volts dc. It is mercury and gas filled for efficiency, long life, and the
ability to withstand high inverse voltages. NL-635 utilizes a No. 412 industrial 4-pin base. It is avail-
able with a bracket base for panel mounting under the type number NL-635P and the new National lug
type base under the number NL-635L.

M

NATIONAI. EI.ECTRONICS

- GENEVA, IlLlNOIS u. s. A




NL-635 RECTIFIER TUBE
TECHNICAL INFORMATION

de Amperes output (maximum) ... 6.4
Instantaneous Amperes output (maximum) ... 77
Maximum time of averaging anode current (seconds) ... 20
Maximum peak inverse VOIS ... 1000
B Uil WS oo amamiess s s smane o s o e i 5 A 2.5
Filament amperes ... 18 == 2
Filament heating time (seconds) ... 60
Typical arc drop at 20 amperes peak (VOItS) ..o 9
Typical Anode starting voltage (VOIS) ..o 20
Maximum ac short circuit current (amperes) ... 770
Condensed mercury temperature limits (°C)* ... ... —40 to 4100
Approximate temperature rise, cond. mercury above ambient (°C) ... 30
MOUDEING POSILION. wersmissmrsscmmssie st oiomennssiinnmnsansmomr s aasmsanmnn s amnammsnsss samm s mmmse s e s vertical, base down
NEt SWEIENE (OUICES) ..o commoromecmresmsammesesnmsmsmsms e ot i e oo A A S A RS 6
Approx. shipping weight (Ibs.) 4

*Satisfactory operation will be obtained between —40 to 4100°C. For 19ng life the tube should be operated between |40
to 4100°C condensed mercury, or approximately 410 to 4-70°C ambient.

LIGHT FILAMENT BEFORE APPLYING LOAD
ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP

OUTLINE DRAWINGS
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NL-643
RECTIFIER TUBE
15 Amperes dc

NATIONAL POWER TUBE NL-643 is a sturdy rectifier tube designed especially for industrial power
rectifier applications up to 200 volts dc. It is mercury filled for efficiency and the ability to withstand
high inverse voltage. NL-643 is designed to give exceptionally long life when used within its ratings.




de Amperes output (IMAXIDIWING oooummsiamomamionsitssammsssosatassssssannssomsians s sssaesimstons st sssag 15

Instantaneous Amperes output (MaXIiMUM) .o 90
Maximum time of averaging anode current (SecoOnds) . ... 15
Maximum peak Iinverse VOIS ... et ee 700
Filament vOItS ..o e eeecemeeneeeanean 25
PIIOTIIOHE FENVETIOIION. oo ssiuionsamasosssos s osssmsssus s oA s o5 S s S RO A B 5 23 + 2
Filament heating time (seconds) ................ P 120
Typical arc drop at 45 amperes peak (VOItS) ..o it eeee 10
Typical Anode starting voltage (volts) ............_... el el e e 13
Maximum ac short circuit current (QMPeres) ... aeneeas 750
Condensed mercury temperature limits (°C) (700 volts peak inverse) ................ + 35 to 4 90
Condensed mercury temperature limits (°C) (500 volts peak inverse) .................. + 35 to 4 100
Approximate temperature rise, cond. mercury above ambient, no load (°C) .35
Approximate temperature rise, cond. mercury above ambient, full load (°C) 50
Mounting position ... - . vertical, base down
Net weight (ounces) ... prme oo 9
Approx. shipping weight (Ibs.) oo 5

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING
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RECTIFIER TUBE

NL-649
RECTIFIER TUBE
2 Amperes dc

NL-643 |

IONAL ELECTRONICS. INC. 54

MADE IN U 5A |

!
Wl

—

NATIONAL POWER TUBE NL-649 is a sturdy, single-ended, rectifier tube designed especially for indus-
trial power rectifier applications and for “back-rectifier” applications in conjunction with a thyratron tube.
It is mercury filled for efficiency, long life, and the ability to stand high inverse voltage.

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.



NL-649 RECTIFIER TUBE
TECHNICAL INFORMATION

de Amperes output (Mmaximum) ... 2
Instantameons, Amperes onipul (BRI oot o e S 10
Maximum time of averaging anode current (seconds) ..o 5
Maximum peak inverse vOlbs e 900
FHAMTENE VOB i iomnis et ii5simm Sitarsbsnims i ssmmess 5o R e e e 2.5
Flamaenl AIDRIEE ..ot oo o s R B S S55 7+ 1
Filamient heating time (S6E0NAS) wouiimammmmssmnssssmmssisussstismmmsss it s s st 20
Typical arc drop at 6 amperes peak (VOItS) ... 9
Typieal Anode starling YOUSEE (VOME] o s ismmmmmmmsssmmnssm————" ————————_— 16
Maximum ac short circuit current (amperes) ... 125
Condensed mercury temperature limits (*C) ... -+ 35 to + 85
Approximate temperature rise, cond. mercury above ambient (°C) ... ... 25
Mounting position .. vertical, base down
Net weight (OUNCES) e 3
Approx. shipping weight (1bs.) 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING
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N NL-653
RECTIFIER TUBE
3 Amperes dc

A
NATIONAL POWER TUBE NL-653 is a sturdy, single-ended, rectifier tube designed especially for indus-
trial power rectifier applications and for “back-rectifier” applications in conjunction with a thyratron tube.
It is mercury filled for efficiency, long life, and the ability to stand high inverse voltage.

_~

NAJT_IONAI. ELECTRONICS, INcC

GENEVA IlI.INOIS U 5 A




dec Amperes output (IMAaXIMIUM) .ot 3
Instantaneous Amperes output (maximum) ... 12
Maximum time of averaging anode current (seconds) ............ii——— 5
Maximum peak inverse volts ... . 900
FHEIBIE VOME ocanmmmmmnsmmmmsiimissimmmmnasanisoommmss ok Ss s s 15 s oo s b oot s5 o 5o e 25
Filament amiPeres ... et 91, + 11,
Filament heating time (S€CONAS) ... e 40
Typical arc drop at 12 amperes peak (VOItS) ..o e 11
Typical Anode starting voltage (VOIS) ..o 16
Maximum ac short circuit current (amperes) .. 200
Condensed mercury temperature limits (°C) ... .+ 35 to + 8
Approximate temperature rise, cond. mercury above ambient (°C) ... ... 30
MONBURE DO i asinnimsrsssinsassitsesmmsshossss atamsnis St nsss b i rambes oo apsess assnsr s vertical, base down
Net WeIght (OUNBEEY .o cumsusssmsmsssnay s sson e ssusssss s s s s s s e e A S R AT RABS 4
Approx. shipping weight (Ibs.) ... S e R 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING
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NL-5558/FG-32

& RECTIFIER TUBE
2.5 Amperes dc
o
NATIONAL POWER TUBE NL-5558/FG-32 is a sturdy rectifier tube designed especially for
Industrial power rectifier applications up to 1500 volts dc. It is mercury filled for efficiency,
long life, and the ability to stand high inverse voltage.
‘\\v

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




Indirectly heated Cathode

dc Amperes output (maximum). ............ ... .. .. 2.5 2.5
Instantaneous Amperes output (maximum). ... ................... 15 15
Maximum time of averaging anode current (seconds). . ............. 1.5 15
Maximum peak inverse volts. . ... ............... .. ... ... ...... 2000 5000
FBGHIEr VOIS « : ccvin comrusnms smsan A ms nss 6ds 8amsae CaFos s omenes 5 5
Heateramperes . . ... ...t ittt 4.5+ 4 45+ 4
Cathode heating time (minutes). . ............ ... ............... 5 v 5
Typical arc drop at 10 amperes peak (volts). ... .................. 12 12
Typical Anode starting voltage (volts). . ......................... 50 50
Maximum ac short circuit current (amperes). .. ................... 200 200
Condensed mercury temperature limits (°C)............... + 35to + 80 + 35to 4 60
Approximate temperature rise, cond. mercury above ambient (°C) .... 28 28
Mousiing pasition .o eecvs va r o saws ve e s fEpsd vertical, base down

Net weight (ounces). . ... .. .. . e 4 4
Approx. shipping weight (I58.). - - v s v vvvamsnwsnsssnnsensswnss 3 3

ALL DATA ARE BASED ON RETURNS TO CATHODE

LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
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THYRATRON TUBES

NL-3C23, NL-323B and NL-393A
THYRATRON TUBES
1.5 Amperes dc — 6 Amperes Peak

NATIONAL POWER TUBE NL-3C23 is a quick heating thyratron designed especially for industrial
grid controlled rectifier applications. It is gas and mercury filled for quick starting and constancy of
characteristics within wide temperature limits.

NL-323B and NL-393A are similar thyratron tubes, but use different bases and caps.

NATlONAl ElECTRONICS INC.

GENEVA, ILLINOIS, U. S. A.




NL-3C23, NL-323B and NL-393A THYRATRON TUBES
TECHNICAL INFORMATION

dc Amperes output (maximum)

............................................................................................................ 1.5
Instantaneous Amperes output (MAaXIMUIMN) oo 6 \J
Maximum time of averaging anode current (seconds) ... ... H
Maximum peak inverse VoIS ... 1250
Maximum 'peak forward volts .ovvcnn s e v 1250
Filament YOl s esm st s s e s s e o 2.5
Filamient QmMPETES: . ommmmssmm st issst sl st ool st e s S E s S oSS e S st 7
Filament heating tiMe (SECOMUS) womeosoisturonncmsnnmonssitiossiirssnsmsnnssnmnmess s iisban ssioin e n s sinnn s immsn st o snie 15
Typical arc drop at 5 amperes peak (volts) ... 15
Grid control characteriStic . ... e see curve
Maximum negative grid voltage before conduction (volts) ... . 500
Maximum negative grid voltage during conduction (volts) ... 10
Ionization time (approx., MicroSecONdS) ... 10
Deionization time (ApProx., MICTOSECONAS) .ciicmioiommsamsimi nsarsioss senisnsinn ninsiossnntinmcminsamn s anann 1000
Anode to grid capacitance (uuf) ... 2
Maximum ac short circuit current (amperes) ... . .. 120
Condensed mercury temperature limits (°C)* —40 to 480
Approximate temperature rise, cond. mercury above ambient (°C) ... 20

Mounting POSTHION oo vertical, base down

Net weight (DUNEER) isarsamsenmr e vt i 3

Approx. shipping weight (lbs.)

*The tube may be started and satisfactory operation will result between —40 and 480°C. For maximum life the con-
densed mercury temperature after warm-up should run between 440 and +80°C which corresponds to approximately
420 to 460°C ambient.

All data are for frequencies between 25 and 210 cycles per second.
Special ratings apply to other frequencies.

A
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD
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THYRATRON TUBE

o
NL-632B
THYRATRON TUBE
2.5 Amperes dc -- 30 Amperes Peak

o

NATIONAL POWER TUBE NL-632B is an indirectly heated cathode thyratron designed especially for con-

trol, timing, and ignitor firing applicatons. The shield grid construction and mercury vapor filling give stable

operation even with high impedance grid supplies.
)

NATIONAL ELECTRONICS, Inc.

'GENEVA, ILLINOIS, U. S. A.



NL-632B THYRATRON TUBE
TECHNICAL INFORMATION

de Amperes Ouiput (MAXMIINIIN) oo mmmmmsorryssomsmmmmsme o smp s vt sns s RS SR 2.5
Instantaneous Amperes output (MAXIMUI) .covsmommmsommsssisstisismimmssmssmissssiamsssssmanssnsssmsmsnmssssorssoasumms 30 &J
Maximum time of averaging anode current (SECOMAS) ......oooooomoomooommoemmoemeeeeoeeoeeeeeeeoeeeeeeoeeeeeeen. 15 -
Maxinin peak Iverse VOIS ...cocummmsmsimmmmmmmmessmssmtmnsmms s s iss R sahessss 1500
Maximum peak forward VOIS ... 1500
Filament VOIS, i« ccoimomm i tomnrsmms et s s s oo i Soesamvasan e s nga s s e anaames 5.0 = 25
PHlament BIIPETEE .. cmmovs smmmmsismosmmnimms et cnsstensssasmmsiemsits s ok e s s 5o S5 A P RS 46 = 3
b5t TR T el T R SR —————————— 300
Typical arc drop at 10 amperes peak (VOItS) ..o 12
Grid control characteristic ... ... s e 2 see curve
Maximum negative control grid voltage before conduction (volts) ... .. 1000
Maximum negative control grid voltage during conduction (volts) ... ... 10
Maximum negative shield grid voltage before conduction (VOlts) ... 300
Maximum negative shield grid voltage during conduction (vOlts) ..o 5]
Maximum control grid current (average amperes) ... 25
Maximum control grid current (peak amperes) ... .. 1.0
Maximum shield grid current (average ampPeres) ........ccccoeccaimroimennen e e eemessesemecoeeecensesee e s emeeenes 25
Maximum shield grid current (peak amperes) ... 1.0
Maximum critical control grid current (microamperes) ... H————— B 1.0
Ionization time (APPTOX., TNICPOBECOMAS) ..ovisusrmsintiunsmnmmmmotinssassnsssssnnssssasnssssions s stmns smmsawe wosomenas e msics stnin 10
Deionization time (approx., MicroSeCONdS) ... ... 1000
Anode to control grid capacitance (Uuf) ... 0.04
Cathode to control grid capacitance (WUE) .o 4.4
Maximum ac short circuit current (AmMPeres) ... 150
Condensed mercury temperature Hmils ("C) .cmussmmmmmsmsommmsmmmmssmmsssasmess +40 to 480
Approximate temperature rise, cond. mercury above ambient (°C) ... 30
MoUnting POSTHON ccomsmmmsssmvmsamysssssys s 55 e s ss s sasmansss vertical, base down
NEL WOIPIE. (TGO rusnsnunccrnssvsnssssmsssimses- s unsiiotsiinsimins ks oo s e 585 S A5 8
Appree. SIHpRIng WL (IBE.) sosm oo i s e s 4
ALL DATA ARE BASED ON RETURNS TO CATHODE
LIGHT FILAMENT BEFORE APPLYING LOAD —
OUTLINE DRAWING GRID CHARACTERISTIC
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THYRATRON TUBE

o
NL-710/6011 & NL-710L
2.5 Amperes dc -- 30 Amperes Peak
i
A
NATIONAL POWER TUBE NL-710/6011 is a quick heating thyratron designed especially for ignitor firing
and regulated rectifier applications. It is gas and mercury filled for quick starting and constancy of character-
istics within wide temperature limits. The NL-710/6011 with the lug type base is designated as the NL-710L.




NL-710/6011 & NL-710L
THYRATRON TUBE
TECHNICAL INFORMATION

dc¢ Amperes output (maximum)

............................................................................................................ 2.
Instantaneous Amperes output (MAaxXimUM) e 30 W/
Maximum time of averaging anode current (seconds) .. ... .. B)
Maximum peak inverse VOIS ... 1500
Maximum peak forward voltS ... e 1500
FHAIMEIE WIS o ooomceomrmmmmmemasmsss e ssmrommss s iessaoo st ossins e e s e s i 25
Filament amperes ... 9-4 2
Filament heating time (S€CONAS) ... e 20
Typical arc drop at 8 amperes peak (VOIS) ... e 10
Grid control characteriStic ... see curve
Maximum negative grid voltage before conduction (volts) ... . 500
Maximum negative grid voltage during conduction (voltS) . ... 10
Ionization time (approx., MiCroS€CONAS) ... e 10
Deionization time (approx., MicrosecoOndS) ... .. 1000
Anode to grid capacitance (WUf) ... e 2
Grid to filament capacitance (WUL) ..o e 12
Maximum ac short circuit current (QAMpPeres) ..., 250
Condensed mercury temperature limits ("G)™* ... — 40 to + 80
Approximate temperature rise, cond. mercury above ambient (°C) . ... 30
VOUTHHAE DOSIIIN  «eiommmmmmmmiosssmimmiins o nismasmsimossoo oo o e s vertical, base down
Net weight (ounees) co.icsamises s e b i e b o 4
Approx. shipping weight (lbs.)

*The tube may be started and satisfactory operation will result between —40 and 480°C. For maximum life the con-

densed mercury temperature after warm-up should run between 440 and +480°C which corresponds to approximately
+10 to 4-50°C ambient.

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
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THYRATRON TUBE

o
NL-714 & NL-715/5557
THYRATRON TUBES
1 Ampere dc — 3 Amperes Peak

-

NATIONAL POWER TUBE NL-714 is a quick heating industrial thyratron designed especially for tim-

ing control and regulated rectifier applications. It is gas and mercury filled for quick starting and cons-

tancy of characteristics within wide temperature limits.

NL-715-5557 has the same general characteristics, within its narrower temperature limits, but is filled

with mercury only to permit use of the tube at higher voltages such as are found in the amateur radio
- transmitter application.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.



NL-714 & NL-715/5557 THYRATRON TUBES
TECHNICAL INFORMATION

NL-714 ~<—NL-715/5557 —

dc Amperes output (maximum) = = 1.0 25 .5 1.0
Instantaneous Amperes output (maxnmum) ............. 3 I 2 3 -
Maximum time of averaging anode current (seconds) . .. B 5 5 5
Maximum peak inverse volts =~ o 1250 10,000 5,000 1250
Maximum peak forward volts ... . .l1250 5,000 2,500 1250
Condensed mercury temperature limits (° C) ...... —40-4+80 440-460 440-480 40-490
Filament volts == . o .25 ... . 25
Filament amperes === = U 5L5 ... o 5%,
Heating time (seconds) . A - T cv: B
Typical arc drop at 3 amperes peak (vol’rs) AU |- o - 15
Grid control characteristic . .. ... See Curve
Maximum negative grid voltage before conduction (volts). . .500 = = = = 500
Maximum negative grid voltage during conduction (volts). .. 10 ... 1o
Maximum critical grid current (microamps) . ... ... . .. 5.  ................ 5
lonization time (approx., microseconds) N ¢ 10
Deionization time (approx microseconds) = oo ... .. . 1000
Anode to grid capacitance (uuf) . . o L i emmi s 2
Maximum ac short circuit current (amperes) ....... 50 ... 50
Approx. temp. rise, cond. mercury above ambient (° C) 5 R - 15
Mounting position = . 2 s e =P nnn e e B Vertical, base down
Net weight (ounces) .. ... .. = o - J . B
Approx. shipping weight (lbs.) o o 3 3
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING GRID CHARACTERISTIC W/
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THYRATRON TUBE

NL-716
THYRATRON TUBE
1.0 Ampere dc -- 8.0 Amperes Peak

NATIONAL POWER TUBE NL-716 is a compact, quick heating thyratron designed for timing and control
applications. It is gas and mercury filled for quick starting and wide temperature limits. NL-716 gives long
life without circuit cushioning.

 NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.



" NL716 THYRATRON TUBE
~ TECHNICAL INFORMATION

de Amperes output (maximum)
Instantaneous Amperes output (maximum)

Maximum time of averaging anode current (S€CONAS) ..o
Maximum peak inverse VOIS ...
Maximum peak forward VOItS ..
FHAMMEME VOIS w. it simirimiitacsscnoammsssninmmsnssmemanssmnansrisiansarsnmsnsdas senasns=emssies mm s ensammp s A AR S ARt e
Filament amiperes ... e e e s
Filament heating time (SecoOndsS) ... T
Typical arc drop at b amperes Peak (VOIS) v ccoromcrmoemmimm sttt soeisbomnmsesrmmnss febmsisninsmmsmsamse i inecs
Grid control characteriStic ... e
Maximum negative grid voltage before conduction (volts) ...
Maximum negative grid voltage during conduction (VOItS) ...
Ionization time (approx., MIiCTOSECONAS) ..o
Deionization time (approx., MiCroS€CONAS) ... oo
Anode to grid capacitance (UUE) ... e ne e eneae ‘
Maximum critical grid current (MIiCTOAMPETeS) ... oot
Maxinium ac¢ short ¢ircuit CUTTEnt (QMMPETESY ... ioisismsismssasssms iusanismonssssimss s insasssinnn s srssinnioss
Condensed mercury temperature limits (°C) ™. o
Approximate temperature rise, cond. mercury above ambient (°C) ...
Mounting POSItION .. oo ical,
Net: Welght (ONNCES): o icarion e st sseriim st R b oea T S e s s s an T AT T S ST e e T T 3
Approx. shipping weight (lbs.) ... L e e 3
*The tube may be started and satisfactory operation will result between —40 and 480°C.

For maximum life the condensed
mercury temperature after warm-up should run between 440 and -+80°C which corresponds to approximately 410 and
+-50°C ambient.

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING GRID CHARACTERISTIC

F L
/\ 1200
o
»
" %
| O] " = 1000 ";
16 =
MAX 2
»
FJ
5" 800 >
4 3 Max. o 2
\ 16 2 b
> (]
=]
2 @
BASE A4-10 . -
MED. 4 PIN s
5 \
S \
’ \
U U “ 400 \
— .3 S \
<
g : \
ANODE GRID -
O O
00 NS
-16 -4 -2 -10 -8 -6 -4 -2 0o
DC GRID VOLTAGE AT START OF DISCHARGE ~
voLTS
FILAMENT

&
Printed In USA—10-55—G. R.

NATIONAL ELECTRONICS, INc.

_GENEVA, ILLINOIS, U. S. A.



NL-730
3.2 Amperes dc — 40 Amperes Peak

NATIONAL POWER TUBE NL-730 is a quick heating thyratron especially designed for motor speed con-
trol and regulated rectifier applications. It is gas and mercury filled to give quick starting, long life, and

wide temperature limits.
NAL ELECTRONICS,

'GENEVA, ILLINOIS, U. S. A.




dec Amperes output (maximum) ... 3.2

Instantaneous Amperes output (maximum)

Maximum time of averaging anode current (seconds) .15

Maximum peak inverse volts 1500

Maximum peak forward volts 1500

Condensed mercury temperature limits (°C)* —40 to 4-80

‘Filament volts ... ... e 2.5
Filament amperes ... ... 12 4+~ 15
Filament heating time (seconds) ... 30
Typical arc drop at 12 amperes peak (volts) ... 12
Grid control characteristic ... ... .. See Curve

Maximum negative grid voltage before conduction

(15003 | £ DO 500
Maximum negative grid voltage during conduction

VOB v e s 10
Maximum critical grid current (microamps) ... .. 10
Ionization time (approx., microseconds) ... . ... 10
Deionization time (approx., microseconds) ... 1000
Anode to grid capacitance (uuf) ... 4
Maximum ac short circuit current (amperes) ... 560

Approx. temp. rise, cond. mercury above ambient (°C) 30

Mounting position ... Vertical, base down

Net weight (ounces) i

Approx. shipping weight (Ibs.) ... .. 4

*The tube may be started and satisfactory operation will result between —40 and 4-80°C. For maximum life the condensed
mercury temperature after warm-up should run between 440 and 480°C which corresponds to approximately 410 to _|.50°C

ambient.

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
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30 Amperes dc -- 225 Ampere peak
1500 Volts peak

NATIONAL POWER TUBE NL-732 is a metal en-
velope thyratron designed especially for resistance

welding and AC control applications. It is gas and
mercury filled for quick starting and long life with-
out circuit cushioning.

TECHNICAL INFORMATION

dc Amperes output (IMaXimUm) oot ee e nen e 30 25
Instantaneous amperes output (MaXimUIM) .o e e eae e 160 225
Maximum time of averaging anode current (S€CONdS) .- .o oceoeeoeoiomeiieeeieeeeeee 30
Maximuin. Peak INVETSE: VOIS ..o ocociecmemormoccsammemnsinson s sin stnistsgemba s sangospa s s e 1500
Maximum peak forward VOIS ... 1500
*(Condensed mercury tenmperature Dmits (PC) .cvmesrmmmmmmn i s —40 to +80

2 E- 1 (o111 ol V(e e g RN O TP sy U s - sepusp S 25
Filament amPeYes, s i i oo b e B o S i T A S S 55 x5
Filament heating time (S€COMAS) oo 180
Typicalarc drop at 100 amperes peak (VOUS) ...cowoiciiimmmimmnssmsmms st 12

Grid control characteristics ... ... et n e See Curve
Maximum negative grid voltage before conduction (VOIts) ... 500
Maximum negative grid voltage during conduction (VOIts) .......ccooooiioiiioiiii 10
Maximum critical grid current (MICroamMIPS) .o 10
Max. de grid. current (AMPELes) .. csvseamsmmmims s o 1 ’
Ionization time (approx., MiCroS€CONAS) oo 10
Deionization time (approx. microseConds) ..o 1000
Anode 16 grid capacitance (UUE) (APPTOX.) cucescssmsmsssronmnsmmsssmssssisssssmuassostssmsssmsmssainns 4
Maximum ac short circuit current (AMPETres) ......ocoooeceeooiimeee et 2500
Approx .temp. rise, cond. mercury above ambient (°C) 30
Mounting POSItION s oo ot s sessms s oo eSS s SR Vertical Fin down
Net Welght (POUNAS) .....cccureemcaasrnmmmmssmsonsersssmmsssmssmmmmnsasssnsssiasaisissnasas s s ssseAsan e A SRR nns s e 7
Approx. shipping weight (1DS.) .o eeee ceenee 15

*The tube may be started and satisfactory operation will result between —40 and 480°C. For maximum life the condensed
mercury temperature after warm-up should run between 40 and 4-80°C which corresponds to approximately 4 10and +50°C
ambient.

All data are based on returns to filament center tap or to tube bracket and with filament voltage phasing such that the lower
filament terminal (lead) is positive when the anode is positive.
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NL-740 & NL-741
4 Amperes dc — 50 Amperes Peak

NATIONAL POWER TUBE NL-740 is a quick heating Industrial thyratron designed especially for
heavy duty ignitor firing applications and for use in motor speed control and regulated rectifier

equipments. It is gas and mercury filled for quick starting and constancy of characteristics within
wide temperature limits.

NL-741 has the same general characteristics, within its narrower temperature limits, but is filled
with mercury only to permit use of the tube at higher voltages.

Both types are available with bracket type bases for panel mounting under type numbers NL-740P
and NL-741P.

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




NL-740 & N?LJH

THYRATRON TUBES

TECHNICAL INFORMATION

NL-740 NL-741 -
dc Amperes output (maximum)..... . 4.0 2.5 4.0 2.5 2.5
Instantaneous Amperes output (maxlmum) 30 50 30 50 15
Maximum time of averaging
anode current (seconds) . . . 5 5 5 5 5
Maximum peak inverse volts_ 1500 1500 1500 1500 5000
Maximum peak forward volts . 1500 1500 1500 1500 2500
Condensed mercury temperature limits ( C) —40to+80 =~40to+80 *+40to +90 +40to +90 +40 to +65
Filament volts. . 2.5
Filament amperes. . 16%2
Heating time (seconds) ,,,,,,,,,,,,, 30
Typical arc drop at 12 amperes peak (vo|+s) 12
Grid control cEaracferlshc See Curve
Maximum negative grid voltage
before conduction (volts). 500
Maximum negative grid voltage
during conduction (volts). . 10
Maximum critical grid current (microamps) 10
lonization time (approx., microseconds). 10
Deionization time (approx., microseconds) 1000
Anode to grid capacitance (uuf).. ... 3
Maximum ac short circuit current (amperes) 400
Approx. temp. rise, cond. mercury
above ambient (°C) , 25
Mounting position . N _ Vertical, base down
Net weight (ounces). ... 7
Approx. shipping weight (Ibs.).. 4
OUTLINE DRAWING GRID CHARACTERISTIC OUTLINE DRAWING ‘W
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THYRATRON TUBE

NL-760 & NL-761
6.4 Amperes dc -- 77 Amperes Peak

<3

NATIONAL POWER TUBE NL-760 is a quick heating industrial thyratron designed especially for weld-
ing control, motor speed control, and regulated rectifier applications. It is gas and mercury filled for quick
starting, constancy of characteristics within wide temperature limits, and long life.

NL-761 has the same general characteristics, within its narrower temperature limits, but is filled with mercury
only to permit use of the tube at higher voltages.

Both types are available with bracket type bases for panel mounting under type numbers NL-760P and NL-
761P, and with the new National-designed lug type bases under type numbers NL-760L and NL-761L.




NL-760 & NL-761 THYRATRON TUBES
TECHNICAL INFORMATION

NL-760 NL-761

de Amperes output (Maximum)

______________________________________________________ 6.4 6.4 4.0 O
Instantaneous Amperes Output (Maximum) ... 77 77 30
Maximum time of averaging anode current (seconds) ... 15 15 15
Maximum peak inverse volts ... ... . 1500 1500 5000
Maximum peak forward volts .. ... .. 1500 1500 2500
Condensed mercury temperature limits (°C) ... —40 to 480* 440 to 490 +40 to 4-65
(All data from Filament volts on down are the same and in single column.)

FUlament VOIS ..o ecemcsscossemsossnssnssssssssssamssmsssdopisssnss asasstassnss 2.5
Filament ampPeIeS ..o 21 + 2
Filament heating time (seconds) ... e 60 GRID CHARACTERISTIC
Typical arc drop at 20 amperes peak (volts) ... 12 N
Grid control characteristic .. . See Curve A [ { l ]
Maximum negative grid voltage before conduction (volts) ... 500 I J - l |
Maximum negative grid voltage during conduction (volts) ... 10 1 ‘\ 1
Maximum critical grid current (microamps) ... 10 \ 1
Ionization time (approx., microseconds) ... 10 : Vs L1
Deionization time (approx., microseconds) ... 1000 Vs L]
Anode to grid capacitance (uuf) ... . 4 B ‘ [
Maximum ac short circuit current (amperes) ... . 770 ; b - |
Approx. temp. rise, cond. mercury above ambient (°C) ... 30 L ‘
Mounting position . . woie... Vertical, base down \L ‘
Net weight (OUNCES) ... oo 9 BEEEE %
Approx. shipping welght (DSl _...........cocmmscmmisms i 5 \ ‘ [ ] AL |
*The tube may be started and satisfactory operation will result L L T 11
between —40 and 480°C. For maximum life the condensed mer- St R
cury temperature after warm-up should run between 440 and
+80°C which corresponds to approximately 410 to +50°C ambient
ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
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- "/
_A— [~—— 0.566 DIAM. -— (():'/?SGCI?ISAM. “—.::?DEIA, GCAP
CAP CI-5 ANODE ci=8
ANODE
8 £
NL76 | NL-76IP e PoTEL
82 Max. * 2 MAx
X
.= r—2% — 10 "uax
_quN MAX. DIAM. .
3 N
METAL BASE
e Ha oo | LI L &
DIAMETER ' L_E [* 276 MAX-™
]
No. A4-18 B_—U / . —~— Lue L wine
“— INDUSTRIAL 5ftg HMM ¢
"D" BASE & _ e sLots L wiox &
ERMINAL TO FIT ! ! uu-bllr
#|0 SCREW 32
FILAMENT & FILAMENT
CATHODE
GRID O Fu;:\;aENT
CATHODE GRID
O FILAMENT

CENTER OF 8LOTS

S
FILAMENT FILAMENT & ONIF R. ‘GIRCLE

CATHODE

Printed in U.S.A. 12/56 G.R.

'NATIONAL ELECTRONICS, INC.

GENEVA llUNOIS U. 5. A



THYRATRON TUBE

.
NL-5559/FG-57
THYRATRON TUBE
2.5 Amperes dc -- 15 Amperes Peak
_
NATIONAL POWER TUBE NL-5559/FG57 is an ‘ndirectly heated cathode thyratron designed especially
for those applications where little grid power is available. The mercury filling and efficient cathode -give
long and dependable life.
~

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.



NL-5559/FG-57 THYRATRON TUBE
TECHNICAL INFORMATION

de Amperes oulpul (AT oo sy s s o S b e S RS A e 2.5
Instantaneous Amperes output (maximum) ... 15
Maximum time of averaging anode current (S€CONAS) oo 15 O
Maximum peak inverse VOItS ..o 1000
Mazimom. peak foreard VOIS ..cosmummmmmmmmmmm s e s s . 1000
Eilament Molts| o o e e e L m e e 5.0 = 25
Filament QIMPETES ... e ee e e e mn e e m e n e e e me e e e en 45 = 4
Cathode healing 1€ (BECOMUS) .cormsrmne s musmsesiininsin s aimmsssss issuiiss ssmmmissmnssnen s nesmmsmes s 300
Typical arc drop at 10 amperes peak (VOItS) oo 12
Grid control CharaeteriStiC ..o o s nussesossesasmesmenssasessoasssesssssnsasss sagass sanmsassssa see curve
Maximum negative grid voltage before conduction (volts) ... . 500
Maximum negative grid voltage during conduction (volts) ... 10
Maximum grid current (AMPETeS) ... oo e eeee e e eee st e e e ee s e e e aee s mnesseseeme e e eeeeenne s 20
Maximum critical grid current (Microamperes) ... ... 10
Ionization time (approx., MICrOSECONAS) ..o e 10
Deionization time (approx., microseconds) . ... .o 1000
Anode to grid capacitance (WUE) oo 2.5
Cathode to grid capacitance (wuf) .. e 10
Maximum ac short circuit current (amperes) ... e 200
Condensed mercury temperature limits (°C) ... .. -+ 40 to + 80
Approximate temperature rise, cond. mercury above ambient (°C) ... 30
Mounting position ... et A R A vertical, base down
Net Welght (OUNCES) e D
Approx. shipping weight (1bs.) oo 4

ALL DATA ARE BASED ON RETURNS TO CATHODE

LIGHT FILAMENT BEFORE APPLYING LOAD
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THYRATRON TUBE

A
NL-5560/FG95
THYRATRON TUBE
2.5 Amperes dc -- 15 Amperes Peak
A
‘\

NATIONAL POWER TUBE NL-5560/FG95 is an indirectly heated cathode thyratron designed especially

for control, timing, and ignitor firing applications. The shield grid construction and mercury vapor filling

give stable operation even with high impedance grid supplies.
4

NATIONAL EI.ECTRONICS

GENEVA, ILLINOIS, U. S. A.




NL-5560/FG95 THYRATRON TUBE
TECHNICAL INFORMATION

dc Amperes output (MAXIMIUIM) oo rnee e e caeane e caenan e ne s e n s sesnaes S* 2.5
Instantaneous Amperes output (MAXIMUIN) oo 30* 15
Maximum time of averaging anode current (SECONAS) ... 15
Maximum peak INVerse VOIS ... 1000
Maximum: peak FOrWATH VOIS ....ocmacorsmmmmnsnmmine s 56588 S50 s SR o R A S M s g 1000
FIlament WOIES. oocmsurissigsesssn s vusrmssisiasssms o resisesntos nmmesssannonsamsamsnmns s ssanmsen sasanms femeas s st sens sasmssnes 50 + .25
Filament AMOPETES ........-ssiannniisssssssssssnnnnnsssossssissssss nsssianssisssoms s s siasis s srssas s i assss s son e smmbsiousessonassnvs 45 + 4
Healting Hme. (SECOMASY .o.oecoiomsemiiineamscmomsasenmsstan atwmnos s menscansnonassn s smmsssssssinsmmsassnesiiamnsiesnes o33 FeERESR b ARG SR 300
Typical arc drop at 10 amperes peak (VOIS) ... 12
Grid CONITOl CHATHCIETISTIC . oe.smnrereeonsmsonsmnmenmssmmnmeommsmmssaamanssnsansnstsinmsnsnsitns «ansa s Sms e Es S A A s oA S i see curve
Maximum negative control grid voltage before conduction (volts) ... ... 1000
Maximum negative control grid voltage during conduction (VOItS) ..o 10
Maximum negative shield grid voltage before conduction (volts) . ... 300
Maximum negative shield grid voltage during conduction (volts) ... 5
Maximum: control grid cUrrent (ADAPEYES) ......coooss..sscssssmsmsmmensssmassssios sttt isssissmeiit sy risaissnsiinsess 25
Maximum shield grid current (QMPeTres) ... 1.0
Maximum critical control grid current (MIiCroamMpPeres) ... 1.0
Jonization, time (GDPEOX:; TNICTOSECONAS): . o iecnormesmmmmsseimsstnss ivasseass sy aiasat e s s s S sannsts 10
Deionization time (approx., MICTOSECONAS) oo i e et e et e e e e e e cemeeame e e nee e meeneeenneeas 1000
Anode to control grid capacitance (UUf) ... s 0.2
Cathode to control grid capacitane (WUL) .........osemceocessesssiommcsstononssssnmmsassine-s5s5issessisass S5aNtEs ST R e aaEES 4.4
Maximum ac short circuit current (QIMPETES) . ..o ee e eec e e e 200
Condensed mercury temperatiure its: () ......oomosmsm v msmms it ormmssommamissas +40 to +80
Approximate temperature rise, cond. mercury above ambient (°C) ... 30
Mounting POSTHION oo e e e ee et e e e e e enae vertical, base down
Net WEIGHE (OUIICES) .o eee e aemaas e saecmceeeseesceeemaesnsemsasceeamteeseasantasamsesmeameeammeemneemneenns 8
Approx. shipping weight (IDS.) oo en e enean 4

*These ratings apply with heater voltage 5.5 + 5% Volts.
ALL DATA ARE BASED ON RETURNS TO CATHODE
LIGHT FILAMENT BEFORE APPLYING LOAD
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THYRATRON TUBE

PN
NL-5632/C3J
THYRATRON TUBE
2.5 Amperes dc -- 30 Amperes Peak
S

s,

NATIONAL POWER TUBE NL-5632/C3]J is a quick heating thyratron designed for timing and control
applications. It is xenon filled for quick starting and the ability to operate within wide ambient temperature
limits. It is ruggedly constructed for industrial applications.




NL-5632/C3J THYRATRON TUBE

TECHNICAL INFORMATION
de Amperes output (MaxiMUIM) oo 2.5
Instantaneous Amperes output (MAaXIMUIMN) oo e 30 O
Maximum time of averaging anode current (seconds) ..., 4.5
Maximum peak Inverse ¥ols «nermerrn e 1250
Maximuim ipeak forwand Vol v snmmn e e 900
Max. Commutation Factor (V/usec x V/usec) at a max. initial inverse voltage of 350 volts .........._.. 0.66
Filamient VOIS wnnimm s s e simss st s tmessis e A e s en o S8 s S e 2.5
Filament amperes ... 9 +2
Heating time (SeCondS) semmrummmernmmn s i s snsmssrsessymssassess e o s e e e S S 55 5055 30
Typical are drop at 10 amperes peak (VOIS)  sisciman s smigsasomiamsrnmsamommeesare 10
Grid control CharatteRiStie o ramm i s s st i s ens e a SR s s S s e see curve
Maximum negative grid voltage before conduction (volts) ... 100
Maximum negative grid voltage during conduction (volts) ... 10
Ionization tiiie (Approx., MICEOSECONUS) .cmvmmnmmmsn i stane ettt oot 10
Deionization time (approx., MIiCrOSECOMAS) - i it 1000
Ancde 1o grid capaciBinee (ML) .ot o s S S SAS S ess3 s es s 2
Maximum critical grid current (MiCrOAMPETres) .. .. .ot 10
Maximum ac short circuit current (QMPeres) ... 300
Ambient temperatore hmits (“C) oo e s s s s s —b55 to +75
DECHTEIITE IIOBIIION cnnisonsiosssossonsonesionsssssmaiosonossioscsssssios samsisssass e S S S S any
Net WeIGIT (DMBCERY .ommmmsessmsrmmrmmmmsssmssansmmmsp mmmnsnasesainssmmsnsssrssbamminmessARRtastasoni s Sesmss Sasmss i o s e s S 3
Approx. shipping Weight (1DS.) et 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
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NL-5665/C16J THYRATRON TUBE

P
18 Amperes dc -- 160 Ampere peak
1250 Volts peak
National Power Tube NL-5665/C16J is a com-
pact, quick heating thyratron designed for motor
speed control and welding control applications. It
is xenon filled for quick starting and the ability to
operate within very wide temperature limits.
TECHNICAL INFORMATION

dc Amperes output (Maximum) .. 18 16
Instantaneous amperes output (MaXimum) ... 100 160

L, Maximum time of averaging anode current (S€CONAS) . .o 4.5
Misdiningi, Deak Tnverie VOIS s s s s B e it o i 1250
Maximum peak forward VOIS ... e e 1000
Max. commutation factor (V/usec. x A/usec.) at max. initial inverse voltage of 330 volts .................. 0.66
Filam ent ‘VoliS et et e S e M el iR il st = ol oliepleweai Bt
LB F: 1 0 LD 011 0 i eSO
Filament heating time (seconds) -.......ooooooooooooio
Typical arc drop at 50 amperes peak (volts)
Grid control characteristic' ......oovmmmmummmes e TS
Maximum negative grid voltage before conduction (volts) ... ] - 100
Maximum negative grid voltage during conduction (volts) ... 10
Maximum critical grid current (IMICrOAMPS) —-ccoseesessrscmamsesemspcssassmmasananss AR 10
Ionization time (approx., MiCroSeCoONdS) ... 10
Deionization time (approx. microseconds) ...................._.. s et s — ——, 1000
Anode to grid capacitance (Uuf) (APPTOX.) oo '8
Maximum ac short circuit current (amperes) .......................... 1000
Ambient temperature limits (°C) Ty ey g —55 to +75
Mounting posilion e oo e Vertical
INGE WEIFNL LOUDEERY socmncmommnmstsisssonmissinss sk ns s oo iiom s e s g S A A 32
Approx. shipping Weight (1IDS.) oo e 314

ALL DATA ARE BASED ON RETURNS TO' FILAMENT TRANSFORMER CENTER TAP. Filament lead F— should be negative
with respect to F4 during conduction period.

= LIGHT FILAMENT BEFORE APPLYING LOAD.

Printed in USA 8-57 GR
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NL-5665/C16J THYRATRON TUBE

GRID CHARACTERISTIC
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THYRATRON TUBE

7
NL-5684/C3J/A
THYRATRON TUBE
2.5 Amperes dc -- 30 Amperes Peak

A

NATIONAL POWER TUBE NL-5684/C3]/A is a quick-heating, ruggedly constructed thyratron designed

for timing, control and other industrial applications. It is xenon filled for quick starting characteristics and

operation within wide temperature limits.
A

 NATIONAL ELECTRONICS, INC.

GENEVA lLlINOIS u. S A




NL-5684/C3J/A THYRATRON TUBE

TECHNICAL INFORMATION
de Arnperes SULPUL (MVBXEMIOIIE) sooiomssmssossmscs isationmmnsesssissnsnnsnssmmmsasssnssnsssmssmmmomas S s en s St s 2.5
Instantaneous Amperes output (Mmaximum) ... 50 W
Maximum time of averaging anode current (seconds) ... 4.5
Maximum peak inverse volts .. 1250
Maximum peak forward volts .. 1000
Max. Commutation Factor (V/usec x V/usec) at a max. initial inverse voltage of 350 volts ...._.....__.. 0.66
FIATHOHE VOIS oo immsinmssssasiiommns sessnsmssnsianssmn ssamsrmasssommmass s sASm R SR 0 2.5
F IR, BUTIUIVCTI: .. oo oo oo s s s i e i e A 9 == 2
Fleating Hime [SERONUS] .oommmcumovmmsmimmisnmsssmmmsmummssssius s s s st fisss S5iEmnomasmis s oo omn 30
Typical arc drop at 10 amperes peak (VOIES) oo 10
Grid control characteristic .. ... see curve
Maximum negative grid voltage before conduction (volts) ... 100
Maximum negative grid voltage during conduction (volts) ... 10
Ionization time (approx., MICTOSECONAS) ..o e 10
Deionization time (ApPProX.; MICLOSECONAS) .sssmsuimsmmomiimssmisssimns sssssmmsssassassssatsnissssasnsssmmnmmmrmnente 1000
Anode to grid capacitance (WUf) e 2
Maximum critical grid current (microamperes) ... 10
Magximuim ac short circuit CUrtent (ATNDETES) worssm: e srissm it s i smtsinmmenss ransnss spmmns 300
Ambient temperature Hmits ("C) .o e —55 to +75
MoUnting POSIHION, cosascsssssusssssussmmmos ssmmsmssmnsssommansms s oo s oS s S0 o 3R s e RS S Fe S S any
DO T LA (010 (o = OO 3
Approx; shippingweight! (1bs:) mesi e e e S e o e i e M e e RS o 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
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THYRATRON TUBE

~~
NL-5720/FG33
THYRATRON TUBE
2.5 Amperes dc -- 15 Amperes Peak

P

NATIONAL POWER TUBE NL-5720/FG33 is a mercury vapor thyratron with a positive grid character-

istic. It is especially useful in applications that require no current flow when there is no grid excitation.
A

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




NL-5720/FG33 THYRATRON TUBE
TECHNICAL INFORMATION

de Amperes output (MaXIMUI) Lo e 2.5
Instantaneous amperes output (MaXimUM) ..o 15
Maximum time of averaging anode current (secondsS) ..., N 15
Maximum peak Inverse VOIS ... 1000
Maximuim peak TOrWard VOIS .o sssiisisesmemmmmnnsn e sesmmmsgemsessesmsmsdas s sine s immnn 1000
Maximum positive control-grid current average (one cycle averaging time) (amperes) ... 25
Maximum negative control grid voltage Before conduction (volts) ... ... 500
During conduction (volts) ... 10
Maximum short circuit current (QMIPETeS) ... 200
£ 0 (o v L) O OO 50 4+ .25
Filament currents (QmPs) oo 45 = 4
Cathode heating timie (SEEONUS) .o i msnesittamrnsisss s s mnsstaos 535S ammn i nrmon s mst b s et e 300
Anode to control grid capacitance (Wuf) ... 2.7
Control Grid to Cathode Capacitance (uuf) ... 8.0
Critical grid current at Ep=220 V a-¢ (Maximum Microamperes) ... 1000
Ionization time (Approx. MiCroS@CONAS) ... e 10
Deionization time (Approx. MiCroSeCONdS) ... 1000
Anode drop at 8 amperes peak (volts) .. 15
Condensed mercury temperature limits (°C) ... +35 to +80
Approximate temperature rise, cond. mercury above ambient
N6 108d (") coimammmmsm g 26
BUIL 108d. (PIC) .....coomoomornsrnrmsmmnnmmsnsinmsnsasismmmenomssssiassss 37
Mounting POSTHON oo e vertical, base down
Net WeIGIt  (OUI COS ) oo e ennee 5
Approx. Shipping Weiglit (IDS:) oo rimossnnimsmmmomss o smssnis s s sas Soesson s o as Sy Ss S 55 4
ALL DATA ARE BASED ON RETURNS TO CATHODE
LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING GRID CHARACTERISTIC
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THYRATRON TUBE

MM
NL-6014/CIK
THYRATRON TUBE
1.0 Ampere dc -- 8.0 Amperes Peak

P

NATIONAL POWER TUBE NL-6014/CIK is a compact, quick heating thyratron designed for timing and

control applications. It is xenon filled for quick starting and the ability to operate within very wide temper-

ature limits.
N

'NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




NL-6014/CIK THYRATRON TUBE
TECHNICAL INFORMATION

de Amperes output (maximum)

.................................................................................................................... 1.0
Instantaneous Amperes output (Maximumy) L 8.0 (-
Maximum time of averaging anode current (seconds) ... 4.5
Maximum peak inverse volts 1250
ST [RIE 1O FOME i cmmmmmmamssimeesinromas s o R R R R P 1000
B lament VOIS e 2.5
T L D D= S 6.3 = 0.8
Heating time (Seconds) o 25
Typical arc drop at 5 amperes peak (\()lts) ...................................................................................................... 8
Grid control characteristic see curve
Maximum negative grid voltage before conduction (volts) 100
Maximum negative grid voltage during anode conduction (volts) 10
lonization time (approx., microseconds) ... 10
Deionization time (approx., microseconds) ... 500
Anode to grid capacitance (uuf) 1
Maximum critical grid current (MIiCrOaMPeres) ... o
Maximum ac short circuit current (amperes) ... 77
Ambient temperature limits ("C) . —55 to +70
Mounting POSIION: sccemsomm st e et s e S5 s e SRS A e S S e e any
Net Weight (OUNCeS ) e 3
Approx.. shipping: Wweight (IbS)) civcmrmmmm e e e e e 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING GRID CHARACTERISTIC
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IGNITRON TUBE

NL-1001
IGNITRON TUBE
9 Amperes dc

NATIONAL IGNITRON NL-1001 is a sturdy, glass, air-cooled mercury pool tube designed especially
for welder control and similar AC control applications. It is also useful for demonstrating the opera-

ting principles of ignitors and ignitrons. NL-1001 is designed for forced air cooling but may be used
with free air cooling at reduced ratings.




NL-1001 IGNITRON TUBE
TECHNICAL INFORMATION

AC CONTROL APPLICATIONS — Ratings are based on full-cycle conduction (no phase delay)
regardless of whether or not phase control is used, and on frequencies from 25 to 60 cycles.

Maximum voltage — rms volts . 250 500 600
1Maximum condensed mercury temp.

0 e 90 80 70
Minimum condensed mercury temp.-°C 10

2Maximum demand current—rms amps 600 300 250
2Corresponding maximum average

anode current per tube-amps DC 49
fMaximum average anode current per
tube — amps DC ... 9.0
CAPACITOR DISCHARGE APPLICATIONS
Maximum discharges per second .. 60

. 3000
3000
500

Maximum peak forward volts __
Maximum peak inverse volts ___
Maximum peak current — amps

ZCorresponding maximum demand

current — rms amps VN 200 100 83
Maximum averaging time — seconds___. 28 14 12
Maximum surge current—peak amps._1680 840 700
1With free air cooling — (no forced

ventilation) Approximate average

anode current per tube which will

give rated “Maximum Condensed

Mercury Temperature” in 40°C am-

bient — amps DC 3.5 2.8 2.1

Maximum condensed mercury temperature--°C.__70 55
1Maximum average current — amps dc 3 9

Maximum averaging time — seconds 33 11

‘RECTIFIER APPLICATIONS — Frequencies from 25 to 60 cycles.

Maximum peak anode voltage—volts

Forward ... 500 900

Inverse ... 500 900
Maximum Condensed mercury temper-

ature — °C . 80 60
Maximum peak anode current—amps.. 77
1Maximum average anode current —

amps DC . 6.4
Maximum averaging time—seconds ... 10

Maximum surge current (.03 second)
— peak amperes 300

1With free air cooling—(no forced ven-
tilation) approximate average anode
current per tube which will give
rated “Maximum Condensed Mercury
Temperature” in 40°C ambient —
amps DC 2.8 1.4

IGNITION REQUIREMENTS (Same for both applications.)

Ignitor Voltage
Maximum instantaneous allowed, ignitor positive

— VOIS e 900
3Maximum instantaneous required, ignitor positive

— VOIS e 200
Maximum instantaneous allowed, ignitor negative

— volts 5

GENERAL CHARACTERISTICS

Number of anodes ... .. 1
Number of Ignitors .. ... . 1
Mounting Position Vertical

Ignitor Current

Maximum instantaneous allowed — amperes ... 100
3Maximum instantaneous required — amperes ... 30
Maximum average allowed — ampere ... 1
3Ignitor ignition time, maximum — microseconds 100
Ignitor current averaging time — seconds ... ... 5

Arc drop at 100 amps peak, approx. — volts
Net weight — 1bs. L
Approx. shipping weight — lbs.

1The required condensed mercury temperatures are easily obtained with a small fan or blower. Free air cooling may be
used but average anode current must be reduced to bring condensed mercury temperature below the maximum rated

values.

2Using log-log paper, straight line interpolation of Demand Current vs. Average Anode current may be used to deter-

mine intermediate ratings.

3Ignition will occur if either maximum required instantaneous positive potential is applied or maximum required instan-
taneous current flows for the rated maximum ignitor ignition time.

4Curves must not be used for rectifier applications.
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IGNITRON TUBE

™\ NL-1005
IGNITRON TUBE
56 Amperes dc

NATIONAL IGNITRON NL-1005 is a sturdy, metal, air-cooled mercury pool tube designed especially for
welder control and similar AC control applications. It is also useful in some rectifier applications. NL-1005
is designed for forced air cooling but may be used with free air cooling at reduced ratings.

NATIONAL ELECTRONICS, INC.

GENEVA IlllNOlS u. S A.




AC CONTROL APPLICATIONS — Ratings are based on
full-cycle conduction (no phase delay) regardless of whe-
ther or not phase control is used, on frequencies from 25
to 60 cycles, and any voltage between 250 and 600 volts
rms.

IMaximum demand — kva ... 600
1Corresponding maximum average anode current
per tube — amps de ... 30.2

IMaximum average anode current per tube—amps dc¢ 56

1Corresponding maximum demand — kva ... . 200
IMaximum averaging time — seconds
At 500 volts rms ... 9
At 250 volts rms. . 18
Maximum surge current — peak amps — per cent
of max. rms. demand current 250

4Maximum cylinder temperature
At 600 volts rms
At 500 volts rms .
At 250 volts rms

2INTERMITTENT RECTIFIER APPLICATIONS — Fre-
quencies from 25 to 60 cycles.
Maximum peak anode voltage — volts
INVEOTISE e 500
Forward et 500
Maximum anode current, amps
Instantaneous .

Average, per tube

Averaging time — seconds
Surge, peak amps, averaging time — 0.15 seconds 6000
Maximum cylinder temperature at 500 volts peak 75°C

IGNITION REQUIREMENTS (same for both applications)
Ignitor Voltage

Maximum instantaneous allowed, ignitor positive, volts 900
sMaximum instantaneous required, ignitor positive, volts 200
Maximum instantaneous allowed, ignitor negative, volts 5

Ignitor Current
Maximum instantaneous allowed — amperes ... .
3Maximum instantaneous required — amperes
Maximum average allowed — amperes ...
3Ignitor ignition time, maximum — microseconds
Ignitor current averaging time — seconds

GENERAL CHARACTERISTICS
Number of Anodes 1

Number of Ignitors ... ... ... 1
Mounting position ... .. Vertical
Peak arc drop — approximate volts ... . ... ... 12
Type of cooling ... . .. forced air
Approximate air flow required at 50 amperes dc for
45°C rise over ambient — cubic feet per minute ____ 140

Reduced air flow may be used at lighter load as long as
Maximum Cylinder Temperature limits are not exceeded.
Net weight — lbs. .
Approx. Shipping Weight —

1bs.

1Using log-log paper, straight line interpolation of Demand Current vs. Average Anode Current may be used to determine in-

termediate ratings.
2Curves must not he used for rectifier applications.

3Ignition will occur if either maximum required instantaneous positive potential is applied or maximum required instantaneous
current flows for the rated maximum ignitor ignition time.

4iMeasured between center fins and opposite blower.
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IGNITRON TUBE

NL-1022
IGNITRON TUBE
70 Amperes dc

NATIONAL IGNITRON NL-1022 is a metal, water cooled, mercury pool tube designed especially for fre-
quency-changer resistance welders. NL-1022 baffles reduce the deionization time so that it will operate satis-
factorily in applications involving severe condtions of commutation.

NL-1022 utilizes an all-copper cooling coil construction with thermostat mount that provides exceptional
cooling efficiency. The cooling coil is self flushing and prevents sediment deposits. The mercury-pool cath-
ode permits the tube to handle extremely high currents on an intermittent basis.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.




TECHNICAL INFORMATION
NL-1022 IGNITRON TUBE

MAXIMUM RATINGS — Ratings are based on full cycle conduction (no phase delay) regardless of NS
whether phase control is used and frequencies from 50 to 60 cycles.
MAXIMUM PEAK ANODE VOLTAGE IGNITION REQUIREMENTS
—VOLTS
S o e 1200 1500 tonitar Vollage —
FOIWATA oo 1200 1500 Maximum instantaneous allowed, ignitor
R (111 R S — Anode
*ANODE CURRENT, AMPS. mMaximum instantaneous required, ignitor
positive — volts ... .. 200
Maximum peak ... 1500 1200 ! . -
Corresponding maximum average per tube 20 16 Maximum instantaneous allowed, ignitor
4 negative — volts o -
Maximum average per tube ... ... 70 56
Corresponding maximum peak .. ... 420 336
i s
Maximum averaging time, seconds ... 6.25 6.25 lgnitor Curvent
Max. Ratio of average to peak current, maxi- Maximum instantaneous allowed, amperes ... . 100
mum averaging time 0.2 sec. ... 0.166 0.166 sMaximum instantaneous required, amperes ... 30
Max. Ratio of surge to peak current ... . 12,5 12,5 .
Maximum duration of surge current, sec. 0.15 0.15 Maximum average allowed, ampere ... 1
mIgnitor ignition time, maximum microseconds .. 100
COOLING REQUIREMENTS Ignitor averaging time, seconds ... . 5
Type of cooling ... oo,
Minimum inlet water temperature, °C
Approximate water flow required at continuous
full load’ GPM .............................................. 1/2 to 1 POWER RECTIFER RATING — INTERMITTENT SERVICE
Water flow may be reduced if cooling system
is maintained within limits of protection - sl
thermostat. . 1. Il
Pressure drop per tube at 1 GPM, lbs. per sq. in. ... 4 5
. & @ Eufy r el =500 W
Water temperature rise (at 1 GPM at full load) °C ... 5 & 000 AN
. - T NG
Approx. temperature rise, water at inlet to ther- 2 800 3 REEX]
mostat mount (at 1 GPM and full load) °C . 4 L, A WEAN
é‘ s N \\
GENERAL CHARACTERISTICS § | %
30 T
Number of anodes ... < l ‘
Number of ignitors ..o oo g2 :
Mounting position ... T
Peak arc drop — approximate volts ... ... ool = P S
Net welght — IDS. ... cceeeccceencesenn e ccasssstsiesassssssscson 11 AVERAGE | ANCDE CURRENT — AMPERES

Approx. shipping weight — 1bs. ... . 16

1T " . s 3
Using log-log paper, straight line interpolation may be used to determine intermediate ratings.

Ignition will occur if either maximum required instantaneous positive potential is applied or maximum instantaneous current flows for

the rated maximum ignition time.
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NL-1051 IGNITRON

Size B

56 Amperes dc

National Ignitron NL-1051 is a metal, water-cooled,
mercury pool tube designed especially for welder control
and similar AC control applications. Its rating is approxi-
mately equivalent to a 300 ampere magnetic contactor.
NL-1051 utilizes a thermostat mount brazed to an all-
copper cooling system that provides exceptional cooling
efficiency. The inner can, copper cooling coil, and ther-
mostat mount being brazed together in a single unit as-
sures a rugged, dependable, and adjustment free temper-
ature control system that operates directly on inner can
temperature.

TECHNICAL INFORMATION

AC Control Applications — Ratings are based on full-cycle conduction (no phase delay) regardless
of whether or not phase control is used, on frequencies from 25 to 60 cycles, and any voltage between
250 and 600 volts rms. Ratings are for two tubes in inverse parallel.

1Maximum demand — kva 600 1Maximum averaging time — seconds
1Corresponding maximum average anode current at 600 volts rms 11.25
per tube — amps DC 30.2 Mat.250 volts rms ; 27
A aximum surge current —
1Maximum average anode current per tube — amps DC _..... 56 veak amps 280%
1Corresponding maximum demand — kva.... of max. rms. demand current

*Rectifier Applications— Ratings are based on intermittent duty. on no phase delay, and on frequen-
cies from 50 to 60 cycles. When phase control is used, current ratings are reduced as per phase control
current rating curve. Values are for one tube.

Maximum peak anode voltage — volts .......500 1200 1500
Maximum peak anode current — amps ......700 600 480

Maximum averaging time, sec. ... 6 10 10
Max. ratio of average to peak current,

Corresponding average current—amps DC.. — 5 4 maximum averaging time 0.2 seconds . .166 .166
Maximum average anode current — Ratio of fault to max. peak current ... 125 125

amps DC 40 225 18 Maximum duration time of surge cu

Corresponding peak current — amps ......... - 135 108 — sec. JA5 15

Ignition Requirements — (Same for both applications.)

Ignitor Voltage

Maximum instantaneous allowed,
ignitor positive

3sMaximum instantaneous required,

anode voltage

ignitor positive — volts 200
Maximum instantaneous allowed,
ignitor negative — volts 5

Ignitor Current

Maximum instantaneous allowed — amperes
3Maximum instantaneous required — amperes .
Maximum rms allowed — amperes
Maximum average allowed — ampere ...............
3Ignitor ignition time maximum — microseconds
Ignitor current max. averaging time — seconds

Cooling Requirements — (Same for both applications.)

Type of cooling Water
Minimum inlet water temperature, °C ... 0
Maximum cooling system temperature

(measured at thermostat mount). °C

Rectifier applications 45
AC control applications
At 600 volts rms 45
At 500 volts rms 50
At 250 volts rms 55

Water flow may be reduced at light loads if cooling system
temperature (measured at thermostat mount) is maintained
within limits.

Typical cooling requirements at 500 volts rms operation for
AC control applications.

Inlet 100% Load 50% Load
Water Water flow Pressure drop Water flow Pressure drop
Temp. required per fube required per tube
°C G.P.M. Ibs.persq.in. G.P.M. Ibs. persq.in.
15 1/4 4 1/16 1
30 1/2 .75 1/8 2
40 1-1/2 3.0 1/4 4

More water is required at 600 volts to maintain cooling system
temperature within limits and less at 250 volts.

Water temperature rise at 1 G.P.M., full load, °C ..
Approximate temperature rise inlet water to thermo

GENERAL CHARACTERISTICS

Number of Anodes 1
Number’ of Ignitors 1
Mounting Position Vertical
Peak arc drop at 3400 peak amps — approx. volts ............ 26

Peak arc drop at 176 peak amps. — approx. volts ................ 13
Net weight — Ibs. 4%
Approx. shipping weight — lbs. 7

1Using log-log paper, straight line interpolation of RMS Demand Current vs. Average Anode Current and Maximum Averaging
Time vs. Anode Voltage may be used to determine intermediate ratings.

2Using log-log paper, straight line interpolation of Peak Anode Current vs. Average Anode Current may be used to determine

intermediate ratings. See curves for details.

sIgnition will occur if either maximum required instantaneous potential is applied or maximum required instantaneous current

flows for the rated maximum ignitor ignition time.
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NL-1051 IGNI!TRON
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NL-1052 IGNITRON

Vo
.
Size C
140 Amperes dc
National Ignitron NL-1052 is a metal, water-cooled, :
mercury pool tube designed especially for welder control W‘ | >
and similar AC control applications. Its rating is approxi- N
mately equivalent to a 600 ampere magnetic contactor.
NL-1052 utilizes a thermostat mount brazed to an all-
copper cooling system that provides exceptional cooling
efficiency. The inner can, copper cooling coil, and ther-
mostat mount being brazed together in a single unit as-
sures a rugged, dependable, and adjustment free temper-
ature control system that operates directly on inner can
temperature.
TECHNICAL INFORMATION
AC Control Applications — Ratings are based on full-cycle conduction (no phase delay) regardless of
whether or not phase control is used, on frequencies from 25 to 60 cycles, and any voltage between 250 and
600 volts rms. Ratings are for two tubes in inverse parallel.
1Maximum demand — Kkva .. ) 1200 1Maximum averaging time — seconds _
1Corresponding maximum average anode current at 600 volts rms 8.75
per tube — amps DC 75.6 at_250 volts rms 21.
1Maximum average anode current per tube — amps DC .... 140 M:;);lar?(uar‘nm;zr%’e current — 280%
— 1Corresponding maximum demand — kva ... .. 400 of max. rms demand current

‘Rectifier Applications — Ratings are based on intermittent duty, on no phase delay, and on frequencies
from 25 to 60 cycles. Values are for one tube.

Maximum peak anode voltage — volts ... ... 500 Maximum averaging time, sec. ...
Maximum peak anode current — amps . 1600 Maximum peak fault current — amps ...
Maximum average anode current — amps DC ................ 100 Maximum duration time of fault current — sec.

Ignition Requirements — (Same for both applications.)

Ignitor Voltage

Maximum instantaneous allowed,

ignitor positive ...........ccccccciiicciicicccceeee.. @node voltage

3Maximum instantaneous requlred
ignitor positive — volts 200

Maximum instantaneous allowed,
ignitor negative — volts 5

Ignitor Current

Maximum instantaneous allowed — amperes ......
3Maximum instantaneous required — amperes ..
Maximum rms allowed — amperes
Maximum average allowed — ampere .
3Ignitor ignition time maximum — microseconds ..
Ignitor current max. averaging time — seconds ...

Cooling Requirements — (Same for both applications. )

Type of cooling ... Water
Minimum inlet water temperature, °C ... 0

Maximum cooling system temperature
(measured at thermostat mount), °C

Rectifier applications 45
AC control applications
At 600 volts rms 45
At 500 volts rms 50
At 250 volts rms 55

Water flow may be reduced at light loads if cooling system
temperature (measured at thermostat mount) is maintained
within limits.

Typical cooling requirements at 500 volts rms operation for
AC control applications.

Inlet 100% Load 50% Load
Water Water flow Pressuredrop Water flow Pressure drop
Temp. required per tube required per tube
°C G.P.M. Ibs. per sq. in. G.P.M. Ibs. per sq. in.
15 I8 6 k] 2
30 Yo 9 Ya 4
40 1% 4.0 % 9

More water is required at 600 volts to maintain cooling system
temperature within limits and less at 250 volts.
Water temperature rise at 1 G.P.M.,, full load, °C ............... 5

Approximate temperature rise inlet water to thermostat, °C 4

GENERAL CHARACTERISTICS

Number of Anodes 1
Number of Ignitors
Mounting Position Vertical
Peak arc drop at 6800 peak amps — approx. volts ........... 28

Peak arc drop at 440 peak amps. — approx. volts ............. 14
Net weight — lbs. 10
Approx. shipping weight — 1lbs. 12

1Using log-log paper, straight line interpolation of RMS Demand Current vs. Average Anode Current and Maximum Averaging
Time vs. Anode Voltage may be used to determine intermediate ratings.

2Curves must not be used for rectifier applications.

sIgnition will occur if either maximum required instantaneous potential is applied or maximum required instantaneous current

flows for the rated maximum ignitor ignition time.
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NL-1053 IGNITRON

P N
.
Size D
355 Amperes dc
National Ignitron NL-1053 is a metal, water-cooled,
mercury pool tube designed especially for welder control
and similar AC control application. Its rating is approx- : - .
® . . : IGNITRON
imately equivalent to a 1200 ampere magnetic contactor. | ni-10s3
sareait LRTPONIC, ine.
NL-1053 utilizes a thermostat mount brazed solidly to
the cathode header and cooling coil to give accurate tem-
perature indication and tube protection. The large stain- ' FViTi
less steel envelope with internal cooling coil greatly in-
creases the cooling surface for long life and arc-back-free
operation.
TECHNICAL INFORMATION
AC Control Applications — Ratings are based on full-cycle conduction (no phase delay) regardless of
whether or not phase control is used, on frequencies from 25 to 60 cycles, and any voltage between 250 and
600 volts rms. Ratings are for two tubes in inverse parallel.
1Maximum demand — kva ... S —— 2400 1Maximum averaging time — seconds
1Corresponding maximum average anode current at 600 volts rms ...... 9.2
per tube — amps DC ... 192 at.250 volts rms 22,
1Maximum average anode current per tube — amps DC ... 355 Mz:));xanll(ur:ms;srge current — 280%
1Corresponding maximum demand — Kva ... 800 of max. rms demand current
P

‘Rectifier Applications — Ratings are based on intermittent duty, on no phase delay, and on frequencies
from 50 to 60 cycles. When phase control is used, current ratings are reduced as per phase control current
rating curve. Values are for one tube.

Maximum peak anode voltage — volts ... 600 1200 1500 Max. ratio of average to peak current,

Maximum pe"_ik anode current — amps ... 4000 3000 2400 maximum averaging time 0.2 seconds ....... .166 .166 .166
Mac)?i:isnﬂ";’:glr';gg:‘a’f‘;iecﬁ‘:;gs?ﬁ_;ng’:gscDf: lg‘(l) ‘:?] 1312 Max. ratio of peak fault to peak anode current 125 125 125

Corresponding peak current — amps ..
Maximum averaging time. sec. .

840 672 Maximum duration time of fault current
6.5 6.5 — sec. .15 15 15

Ignition Requirements — (Same for both applications.)

Ignitor Voltage Ignitor Current
Maximum instantaneous allowed, Maximum instantaneous allowed — amperes ..
ignitor positive anode voltage 3Maximum instantaneous required — amperes
3Maximum instantaneous required, Maximum rms allowed — amperes ...
ignitor positive — volts 200 Maximum average allowed — ampere .1
Maximum instantaneous allowed, 3Ignitor ignition time maximum — microseconds .

ot

ignitor negative — volts Ignitor current max. averaging time — seconds .................. 5

Cooling Requirements — (Same for both applications.)

Type of cooling Water Approximate water flow required at continuous
Minimum inlet water temperature °C ... 0 full load GPM 1% to 3
Maximum cooling system temperature (measured at Water flow may be reduced if cooling system
thermostat mount) — °C temperature is maintained within limits.
Rectifier Applications 50 Pressure drop per tube at 3 GPM — 1bs. per sq. in. ............ 3.2
AC Control Applications Witer ¢ . -
At 600 volts rms 50 emperature rise at 3 GPM, full load {o/S— 8
At 500 volts rms 55 Approx. temperature rise, waler at inlet to thermostat
At 250 volts rms 60 mount (at full load and at 3 GPM) — °C ..cccoevevrrrunerennee 10
Number of Anodes g | Peak arc drop at 1115 peak amps — approx. volts ............ 17
Number of Ignitors 1 i
. Net weight — lbs. -
Mounting Position Vertical ki = 35%
Peak arc drop at 13,600 peak amps — approx. volts ......... 36 Approx. shipping weight — lbs, 40

1Using log-log paper, straight line interpolation of RMS Demand Current vs. Average Anode Current and Maximum Averaging

Time vs. Anode Voltage may be used to determine intermediate ratings.

2Using log-log paper, straight line interpolation of Peak Anode Current vs. Average Anode Current may be used to determine
¢’ N intermediate ratings. See curves for details.

3Ignition will occur if either maximum required instantaneous potential is applied or maximum required instantaneous current

flows for the rated maximum ignitor ignition time.
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. NL-1054 IGNITRON

SIZE E
900 Amperes dc

NATIONAL IGNITRON NL-1054 is a metal, ; _-
water-cooled, mercury pool tube designed especially > . ~

for welder and similar AC control applications. Its
rating is approximately equivalent to a 2400 ampere
magnetic contactor. NL-1054 internal cooling coil
greatly increases the cooling surface giving long life
and arc-back-free operation.

TECHNICAL INFORMATION

AC CONTROL APPLICATIONS — Ratings are based on full-cycle conduction (no phase delay) regardless
of whether or not phase control is used, on frequencies from 25 to 60 cycles, and any voltage between 250 and
600 volts rms. Ratings are for two tubes in inverse parallel.

1Maximum demand — kva 4800* 1Maximum averaging time — seconds at 500 volts rms. ... 8.9
1 5 ;

Correasg;r;dglg maximum average anode current per tube, . at 250 volts rms 17.8
1Maximum average anode current per tube — amps DC .. 900 Maximum surge current — peak amps ... .. 280%
1Corresponding maximum demand — kva 1600 of max. rms demand current

RECTIFIER APPLICATIONS — Ratings are based on intermittent duty, on no phase delay, and on frequen-
cies from 50 to 60 cycles. Values for one tube.

Maximum peak anode volts
2Maximum peak anode current, amps .

Maximum averaging time, seconds 12.5

Maximum ratio of average to peak current,

2Corresponding maximum average anode curren 120 maximum averaging time, 0.6 sec. ... 0.166
2Maximum average anode current, amps de ... ... 340 Maximum ratio of peak surge current to peak anode current 12.5
2Corresponding maximum peak anode current, amps .. 2040 Maximum duration of surge current, seconds ... 0.15

IGNITION REQUIREMENTS — (Same for both applications.)
Ignitor Voltage Ignitor Current
Maximum instantaneous allowed — amperes
3Maximum instantaneous required — amperes ___
8Maximum instantaneous required, ignitor positive — volts .. 200 Maximum average allowed — ampere ___
5 3Ignitor ignition time maximum — microseconds .
Ignitor current averaging time — seconds

Maximum instantaneous allowed, ignitor positive .. anode voltage

Maximum instantaneous allowed, ignitor negative — volts

COOLING REQUIREMENTS — (Same for both applications)

Type of cooling . ... .. do— .. Water At duty less than maximum % duty for any given demand

current, water flow can be reduced in proportion to re-
Minimum inlet water temperature, °C ... . 0 duction in duty.
Maximum outlet water temperature °C 40 SEATINN: WEker CUR B AN JuRe, GEM

Pressure drop per tube at 6 GPM — lbs. per sq. in.
Approximate water flow required at continuous full load, GPM 6 Water temperature rise at 6 GPM — full load — °C ... 9
GENERAL CHARACTERISTICS

Number of anodes : 1 Peak arc drop at 6000 amperes peak — approximate volts ... 25
Number of ignitors .. 1 Net weight — lbs. . 85
Mounting position Vertical Approx. shipping weight — lbs. 105

1Using log-log paper, straight line interpolation of RMS Demand Current vs. Average Anode Current may be used to determine inter-
mediate ratings.

2Using log-log paper, straight line interpolation of Peak Anode Current vs. Average Anode Current may be used to determine inter-
mediate ratings.

3Ignition will occur if either maximum required instantaneous potential is applied or maximum required instantaneous current flows
for the rated maximum ignitor ignition time.
*Maximum demand current at voltages below 500 is 9600 Amps. rms.
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NL-5550
IGNITRON TUBE
22.4 Amperes dc

NL-5550 is a mercury pool tube designed especially for resistance welding control. Its rating is approxima-
tely equivalent to a 150-ampere magnetic contactor.

NL-5550 can be used to control 25-60 cycle AC at voltages of 250 to 600 volts. It can also be used to con-
trol stored electrostatic energy for resistance welding.

RONICS,

, ILLINOIS, U. S. A.




AC CONTROL APPLICATIONS — ratings are based on full-cycle conduction (no phase delay) re-

gardless of whether or not phase control is used, on frequencies from 25 to 60 cycles, and any voltage

between 250 to 600 volts rms.

Maximum clamp temperature, °C ... 75 50
1Maximum demand — kva ... 150 300
1Corresponding maximum average anode
current per tube — amps DC ... 49 12.1
1Maximum average anode current per tube
— amps DC . 9.0 224
1Corresponding maximum demand — kva 50 100

*CAPACITOR DISCHARGE RATINGS

Maximum discharges per sec. ... ... 60 60
Peak forward voltage, max. ... . 3000 6000
Peak inverse volts, max. ... .. 3000 3000

...................... 500 500

1Maximum averaging time — seconds
At 600 volts rms. . 11.6 9.2
At 250 volts rms. ... 278 22

Maximum surge current —
Peak AMIPS ... e 280 280
percent of max. rms demand current

Maximum temp. of cooling clamp, °C.70 40 60 40
Corresponding maximum average

current, amps DC . ... .. . 3 15 25 8
Maximum averaging time, sec. ... 33 066 4.0 1.25

IGNITION REQUIREMENTS (same for both applications)

Ignitor 'Volfage
Maximum instantaneous allowed, ignitor positive— anode voltage

3Maximum instantaneous required, ignitor positive
— volts

Maximum instantaneous allowed, ignitor negative—volts 5

GENERAL CHARACTERISTICS "
Number of anodes ... 1
Number of ignitors i 1
Mounting position .. L Vertical
Peak arc drop — approximate volts ... ... 12
Type of cooling ... Water cooled clamp
Minimum inlet water temperature — °C ... 0
Net weight — IbS. e 15
Approx. shipping weight — lbs. . 8

1Using log-log paper, straight line interpolation of Demand Current
vs. Average Anode Current may be used to determine intermediate
ratings.

2Using log-log paper, straight line interpolation between listed
points may be used to determine intermediate ratings of average
ancde current and maximum averaging time vs. temperature.

3Ignition will occur if either maximum required instantaneous
positive potential is applied or maximum required instantaneus
current flows for the rated maximum ignitor ignition time.

Ignitor Current
Maximum instantaneous allowed — amperes ... .
3Maximum instantaneous required — amperes
Maximum average allowed — ampere ... .
3Ignitor ignition time maximum — microseconds
Ignitor current averaging time — seconds
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NATIONAL THERMALLY PROTECTED IGNITRONS
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Eliminates condensation. PY No sediment deposits.

Allows use of 40 to 50 C cooling water. & Permits maximum water-saving.
0
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NATIONAL THERMALLY PROTECTED IGNITRONS

FEATURES AND ADVANTAGES g

The National Electronics, Inc. construction of ignitrons, Fig. 2, incorporates many additional and exclusive
features. The thermostatically protected ignitrons, pioneered by NATIONAL, give ignitrons the same type of
protection that has been employed with electric motors for many years, where the thermostat senses the inter-
nal temperature directly. The NATIONAL coil construction offers many cooling and maintenance advan-
tages.

————ANODE CABLE

The National construction incorporates many valuable
Jaren = features:

% Turbulent flow through coil for efficient cooling.

SEALING
COMPOUND
& ‘ gon. o % Direct connection of thermostat to inner can.
ANODE —— 1 g _~CYLINDER
BETAC ‘ < SoERMosTar .
COPPER 7 MOONT % Thermostats easily demountable.
-
4= THERMOSTAT . . . .
- s % Ignitor terminal easily accessible.
MERCURY R
POOL
Jonmor_ wares % Outer jacket not in direct contact with cooling
l\\ 3FT FLEXIBLE water.
CATHODE _ } LEADS
TERMINAL \EYELET FOR
- % Only one style tube for all applications.
Fl1G. 2 NL-1052 SIZE C IGNITRON

These features have resulted in many important savings of time and expense. Some of these advantages are:

More efficient cooling. O
Allows the use of 40 to 50°C cooling water.
Elimination of all troublesome flow switches.

Assurance of equipment shut-down if ignitron
overheats.

Elimination of unnecessary shut-downs.
Elimination of condensation on ignitrons.
Increased maximum averaging time.
Reduction of spare tube types.

Same thermostat for all types.

Great water saving possible.

¥ . .
No sediment deposits.

* ot b Ot b Xk % X ¢

Easy conversion of existing equipments.

The National cooling coil construction provides turbulent water flow even at low pressures and concentrates the flow where most
needed to give increased cooling efficiency. The National thermal ignitron used with a protection thermostat is the only tube available
allowing the use of 50°C cooling water. This is particularly important in recirculating systems where water temperatures often rise
quite high in summer. No longer do these high water temperatures make it necessary to short out the flow switches during the hot
months as they can now be eliminated. The protection thermostat assures equipment shut-down if the ignitron overheats. The ther-
mostat, being directly connected to the inner can through a short copper block, operates directly on inner can temperature. Likewise,
extremely cool water does not affect the thermostat nor reduce protection. True tube protection is obtained in both cases.
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NATIONAL THERMALLY PROTECTED IGNITRONS

Such occurrences as fluctuating water pressure, irregular flow, and temperature rise of cooling water no longer cause unnecessary
shut-downs and unnecessary loss of production time. The thermostat will shut down the equipment only when the tube temperature
rises high enough to endanger the ignitrons. As the cooling water does not come in contact with the outer can there will be no con-
densation and consequent damaging drip from the ignitron. Nor is it necessary to shut off the water during down time to prevent
condensation on the ignitron.

The greater thermal capacity of the National construction permits greater maximum averaging time, for increased welding capacity. On
the B and C sizes, it has been increased by 50% and on the D, by 100%.

Spare tube stocks can be reduced to a minimum. Since the thermostats are demountable, tubes are purchased without thermostats and
can be used to replace old style tubes or, with the addition of a thermostat can be used for thermal protection. It is necessary to stock
only one style tube for each size used.

All sizes use the same thermostats. A small thermostat stock is adequate for proper maintenance of all welders. All thermostats are sup-
plied with the necessary mounting clamps. No delicate adjustment is necessary on the thermostats before mounting.

The high efficiency of the cooling system makes possible maximum water saving. A substantial water saving, in excess of 90%, for
many applications, can be obtained by reducing the water flow by means of a manually operated water valve. This is possible because
the coil construction maintains turbulent flow at lcw rates of flow. The protection thermostat protects the ignitrons and shuts down
equipment if reduction has been excessive. Additional savings are possible during down time with a water-saver thermostat and sole-
noid valve.

There are no stagnant spots in the cooling system to build up sediment deposits. The coils are self flushing and all sediment is flushed
down the drain. This eliminates loss in cooling efficiency due to such deposits and decreases maintenance costs.
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INSTALLATION INSTRUCTIONS ) =
Existing equipments can easily be converted to take [GNITRON IGNITRON
advantage of these features. SR SRS
For tube protection, one protection thermostat, C4391- THERMOSTAT
7-52 or C4391-7-59, is mounted on ignitron in out- NORMALLY
going water position. This arrangement eliminates CLOSED
the flow switch and its unnecessary shutdowns. Flow CONTARTS
switch may be removed from water line if desired. The
protection thermostat may be connected into the cir-
cuit in either of the following ways:
1. For most positive protection, series contacts of ther- -
mostat with line breaker trip holding coil so that line PANEL
breaker opens when thermostat contacts open. Re-
move all electrical connections from flow switch and
tape to prevent shorting.
2. Contacts may be connected to leads provided on old
flow switch for circuit interruption. The thermostats
are capable of interrupting ignitor current. Remove
all other connections to flow switch and tape to pre- WELDING TRANSFORMER
vent shorting.

FIG. 3
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NATIONAL THERMALLY PROTECTED IGNITRONS

Water saving on NATIONAL ignitrons can be accom-
plished by one of three methods:

1. By use of water-saver thermostat paralleled by relay
contacts as shown at A in Fig. 4. The contacts of the
thermostat should be shorted by a pair of auxiliary con-
tacts closing when the weld initiating switch closes, and
held closed during the weld cycle. This mode of opera-
tion starts the water flow immediately when the weld in-
itiating switch is closed and provides maximum cooling.
The thermostat then functions to provide water flow
during part of the non-conducting period to remove the
heat stored in the ignitron and cuts off the water when
ignitron is cool. With this type of operation the full rated load of the ignitron is available since the water
starts flowing prior to the beginning of the conduction period. It also permits saving of tip and transformer
cooling water by controlling this water with the same solenoid water valve.

2. By using only the protection thermostat, C4391-7-52 or C4391-7-59, Fig. 3, and partially closing a hand
valve in the cooling water line to give only the flow needed for adequate cooling on the particular job. The
hand valve should control water flow to only one pair of ignitrons. Tip and transformer water flow should
not be reduced. If water flow is reduced too far the protection thermostat will open to prevent damage to
ignitrons.

3. By use of water-saver thermostat without paralleling relay contacts, Fig. 4. When this method is used it
is necessary to decrease the percent duty to prevent the ignitrons from overheating before the water starts to
flow. This is not a derating of the ignitrons but is necessary for protection due to the thermal time lag of the
thermostats. Using the C4391-7-561 or C4391-7-58 requires a reduction in maximum rated percent duty at any
given current of 30% on the Size B, NL-1051, and 40% on the Size C, NL-1052. This method of operation is
not recommended for use with the Size D, NL-1053. The use of thermostats with a different time response
would require a modification of these reduction factors.

O
PRECAUTIONS IN WATER-SAVER APPLICATIONS

1. Water-saver applications cannot be made when flow switch is used for protection.
2. Failure to have cooling coils full of water before ignitrons start to conduct may result in arc backs and tube
failure as temperature of ignitrons will rise at a higher rate than normal.

THERMOSTATS

Each thermostat is available in two styles. Existing equipment can easily be converted. Types C4391-7-51,
water saver, and C4391-7-52, protection, are provided with terminal block for making connections at ther-
mostat, Fig. 5. Types C4391-7-58, water saver, and C4391-7-59, protection, are provided with leads three feet
long for making connections to existing terminal blocks, Fig. 6. They are mounted 45° from front of tube so
that no additional space is required in cabinet.
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QUICK-CHANGE IGNITRONS
NL-1051A NL-1052A NL-1053A
NATIONAL ELECTRONICS COMPATIBLE QUICK CHANGE IGNITRONS

The NATIONAL NL-1051A, NL-1052A, and NL-1053A Ignitrons have been designed to speed and simplify in-
stallation in and removal from welding controls. The slot which replaces the lower hole in the cathode bus bar
eliminates the necessity of completely removing the lower cathode bolt when changing a tube. The slot in the anode

lead provides the same speed and convenience. These tubes are completely interchangeable with the NL-1051, NL-
1052, and NL-1053.

In addition, quick change water connectors are available at a slight extra cost. These connectors are of a snap together
type and are very easily installed on both tube and water hoses.

The tube water nipples are threaded to accommodate these quick change connectors. Once the connectors have
been installed on tubes and hoses the water can be connected or disconnected in a few seconds, and with no loss of
water or time out to close the water valve since the water connectors stop water flow when the two halves of the
connectors are separated.

REDUCE DOWN TIME WITH NATIONAL’'S COMPATIBLE QUICK CHANGE IGNITRONS.
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Dependability . . . . . Economy

IGNITRONS ARE NOT ALL ALIKE

NATIONAL (NL BRAND) BATH COOLING
IMPROVED DESIGN CONSTRUCTION
TGNITRONS IGNITRONS

| SWEATING
™ SURFACE
N

E COMPRESSION
CONTACT

POSSIBLE
SEDIMENT —
DEPOSIT

1. COPPER COOLING COIL. The high conductivity of copper, greater thermal mass of the assem-
bly, and turbulent flow of the cooling water through the tubing are utilized to give maximum cool-
ing efficiency.

2. INNER WALL TEMPERATURE CONTROLLED FOR PARTICULAR AREAS. Close spacing
of coil is maintained on lower section for cooler wall where mercury condensation is desired. Wide
spacing on upper section eliminates danger of arc-backs by preventing mercury condensation
near anode.

3. NO SWEATING — NO DRIPPING WATER TO INJURE OTHER COMPONENTS. Cooling
coils and outside of inner can are covered with an insulating coating. This coating plus the outer
can prevent outside air contact with water cooled parts and eliminate water condensation on tube.

4. POSITIVE TEMPERATURE SENSING. Copper thermal block and thermostat mount are brazed
and soldered to inner can. No variations in temperature sensing will result from aging or impuri-
ties in cooling water. Even muddy water does not impair the accuracy.

5. NO SEDIMENT DEPOSITS OR FLOW RESTRICTIONS. The sweeping bends of the cooling
coil produce free highly turbulent flow, are self-flushing, and maintain high cooling efficiency.

These advantages found only in NATIONAL ELECTRONICS’ coil construction ignitrons give
longer trouble-free service, less down time, and consequently, lower maintenance costs.

For DEPENDABILITY and ECONOMY
Specify NATIONAL ELECTRONICS’ Ignitrons
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