REA Release 898
august 25, 1950

Sponsor:

JOINT ELECTRON TUBE ENGINEERING COUNCIL . .
National Electronics, Inc.

DATA SHEET
Electron Tube Type 5834
The 5834 1s a single-ended, mercury-vapor, half-wave rectifier
for use in low-voltage rectifier circuits.

Maximum Ratings, Absolute Values

Maximum Peak Inverse Anode Voltage 900 Volts
Maximum Cathode Current
Poeak R
In-phase Operation 10 mperes
Quadrature COperatlon 10 Amperes
Average
In-phase Operation 2 Amperes
Quadrature Operation 2 Amperes
Surge (Maximum duration O.,1 seconds) 125 Anmperes
Maximum Averaging Time S5 Seconds
Maeximum Frequency 150 Cycles/sec

Condensed Mercury Temperature Limits o
(mercury or mercury-gas filled tubes only)+#35 to $85° Centigrade

Electrical Data Mine. Bogey Max.
Fillament (heater) Voltage 2.38 2,5 2.62 Volts
Filament (heater) Current at 2.5 volts XX 7 8 Amperes
Cathode heating time, required 20 XX XX Seconds
Anode Voltage Drop XX 9 XX Volts
Critical Anode Voltage XX XX 30 Volts
Nechanical Data
Type of cooling Convection
Equilibrium Condensed-mercury Tempe rature Rise o
a., At Full Load, Approximate 25 C
b. At No Load, Approximate 200 C
Mounting position Vertical, base down
Net Welght, maximum -] Pounds
Z_" J
5[6 MAX. MED. 4-P¢
FASE A4-10
FILAMENT
| 8/10/50
2 —
ff? —— O
| (N.E. type NL-649)
ANODE

NOTE: Condensed mercury temperature is to be measured
within 1/4" vand immediately above base.

4/7/49



RMA Release 898
August 25, 1950

Sponsor:

JOINT ELECTRON TUBE ENGINEERING COUNCIL } )
National Electronics, Inc.

DATA SHEET
Electron Tube Type 5835

The 5835 1s a single-ended, mercury-vapor, half-wave rectiflier
for use in low-voltage rectifler clrcuits.

Maximum Ratings, Absolute Values

Maxirmmum Peak Inverse Anode Voltage 800 Volts
Maximum Cathode Current
Peak
In-phase Operation 12 Amperes
Guadrature Operation 12 Amperes
Average
In-phase Operation 3 Amperes
Quadrature Operation 3 Amperes
Surge (Maximum duration 0.l seconds) 200 Amperes
Maximum Averaging Time 5 Seconds
Maximum Frequency 150 Cycles/sec
Condensed Mercury Temperature Limits R
(mercury or mercury-gas filled tubes only) 35 "to +85%entigrade
Electrical Data Min. Bogey  Max.
Filament {(heater) Voltage 2.38 2,5 2.62 Volts
Filament (heater) Current at 2.5 volts XX ok 11 Amperes
Cathode heating time, required 40 XX XX Seconds
Anode Voltage Drop XX 11 XX Volts
Critical Anode Voltage XX XX 30 Volts

Mechanical Data

Type of cooling Convection
Equilibrium Condensed-mercury Temperature Rise o
a8« At Full Load, approximate 30 C
be At No Load, Approximate 230 C
Mounting position Vertical, base down
Net Welght, maximum oA pounds
. 10
" 8/10/50
3
kg

(N.E. type NL-653)

BASE
4PIN UX

A8 078

| L
ANODE
NC.

FILAMENT

NOTE: Condensed mercury temperature is to ve
measured within 1/4" band immediately
above base, 4,7/49



7014 (604) FULL WAVE RECTIFIER TUBE
TECHNICAL INFORMATION

Description: An argon-mercury vapor, full wave, rectifier tube designed especially for industrial power rec-
tifier applications up to 250 volts d. c.

dc Amperes oulput (maximum) ... - eerenent e es s e s e enananes 25
Instantaneous Amperes oulput (MAXIIMUNL) ..ot cees e eeeeees o ane e enemeee ... 10
Maximum time of averaging anode current (S€CONAS) . ........ooooooerimom et ere e 3
Maximum peak inverse volls ........................... . . eeeereesneesnnnan 900
FAlament VOIS et e et e eemee e e e e eeeeaee e e e ee e eee e e e e 25
Filament amiPeres ..ottt et eeme e 115 + 1
Filament heating time (S€CONAS) ..o et 15
Typical arc drop at 5 amperes peak (VOIS) ... oo et e eeen 10
Typical Anode starting voltage (VOIIS) ... e ee e e e 10
Maximum ac short circuit current (QNEPEIeS) ... oo 150
Condensed mercury temperature limits ("C)}™ .. e 0 to 4 90
Approx. temp. rise, cond. merc. above ambient, no load (°C) ... eemmmemeeaseenmmennns 18
Approx. temp. rise, cond. merc. above ambient, full load (°C) _.......... eeeeremeentteman et nvebe e anenanans 28
Mounting POSTtION ..ot vertical, base down
Net WeIEHE (OUICES) oo e ee e e e e es e ee e e oo e e eeeeeeeee e 5
Approx. shipping wWeight (Hs.) oo e ee e et 3

*The tube may be started and satisfactory operation will result between 0 and 90°C. For maxirr_xum life the condensed mercury
temperature after warm-up should run between 40 and 4-90°C which corresponds to approximately +15 to 4.65°C ambient.

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

OUTLINE DRAWING

2l
:
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7015 (604L) FULL WAVE RECTIFIER TUBE
TECHNICAL INFORMATION

Description: An argon-mercury vapor, full wave, rectifier tube designed especially for industrial power rec-
tifier applications up to 250 volts d. c.

dc Amperes output (INAXIIMIUIN) oo cccrterre st eneessssssanenccreseases s onsassssinstcanemsssssnansatannnsmenents 2.5
Instantaneous Amperes output (maximum) ... ..o eeeetemeemseemraseesessctemaeeceannseraee et 10
Maximum time of averaging anode current (seconds) ........ccocimviinnn. et creresere e entanees 3
Maximum peak inverse volls ... e eeeaccesieReersseocRerisebtsbtanas s e bebreemaanaetth e e e et ammentann 900
FHAMENT VOIS o ettt etsame e et eease s aearane e ea e ae st o snemsem s se st ambemenessasesmennen 25
Filament amPeTes ..o ie e et oeeeme e e e mmemea e men e tanes s e e s et benneneteesenen 115 + 1
Filament heating time (SECONAS) ..o et e e ea e emeasememsee et ee e e eeaeemsneens 15
Typical arc drop at 5 amperes peak (VOS] .ottt e e emnnaeas 10
Typical Anode starting voltage (VOIS) ...t e e ee s 10
Maximum ac short circuil current (AMPeres) .. .. ..o...oooiieee et eeeeee et eese e eemnane 150
Condensed mercury temperature Hmits (TC) % oot eeee e ee e 0to 4+ 90
Approx. temp. rise, cond. merc. above ambient, no 16ad ("C) oo 18
Approx. temp. rise, cond. merc. above ambient, full load ("C) ..o 28
Mounting POSItION ..ottt ee s e eeen vertical, base down
Net WeIZNt (OUNCES) oot ee et e sen s s sreasss et o mesreesensesseseanesseaeteeeneseem et seeemeeaeesmnaens 5
Approx. shipping Weight (IDS.) oo et eee e e e eeeeee e eeemaeena 3

*The tube may be started and satisfactory operation will result between 0 and 90°C. For maximum life the condensed mercury
temperature after warm-up should run between 440 and +90°C which corresponds to approximately 415 to 465°C ambient.

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

OUTLINE DRAWING
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7016 (606) FULL WAVE RECTIFIER TUBE
TECHNICAL INFORMATION

Description: An argon-mercury vapor, full wave, rectifier tube designed especially for industrial power rec-
tifier applications up to 250 volts d. c.

dec Amperes output (MAaxIMUIM) i e 6.4
Instantaneous Amperes output (IMaXIMUM) .o 25.6
Maximum time of averaging anode current (seconds) ... ... 5
Maximum peak inverse VOIS ... ... e o 900
Filament volts oot en e eneee 2.5
Filament AIMPETeS ..ot 17 = 2
Filament heating time (seconds) . .o 40
Typical arc drop at 9 amperes peak (volts) ..........oooooiiiiiivnnniirnan. 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. ahove ambient, no load (°C) ..ccoereieeee. 30
Approx. temp. rise, cond. merc. above ambient, full load (°C) ............... 40
Mounting position o vertical, base down
Net weight (0UDNCeS) o 8
Approx. shipping weight (Ibs.) . 3

* Satisfactory operation will be obtained between 0 and 90°C. For long life the tube should
be operated between 40 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 DRAWING
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7017 (606L) FULL WAVE RECTIFIER TUBE
TECHNICAL INFORMATION

Description: An argon-mercury vapor, half-wave, rectifier tube designed especially for industrial power rec-
tifier applications up to 250 volts d. c.

dc Amperes output (maximum)
Instantaneous Amperes output (Maximuim) ... 25.6

Maximum time of averaging anode current (seconds) ... ... 5
Maximum peak inverse volts . ... 900
Filament VOIS oo et en e 2.5
Filament AmMPeres ... 17 = 2
Filament heating time (seconds) . ... 40
Typical arc drop at 9 amperes peak (volts) ... 10
Typical Anode starting voltage (VOIIS) oo 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 ... vertical, base down
Net weight (OUICES) oo e 8
Approx. shipping weight (1bs.) e 3

* Satisfactory operation will be obtained hetween 0 and | 90°C. For long life the tube should
be operated between 440 and 4 90°C condensed mercury, or approximately 0 to 450°C ambient.

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING
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7018 (615) HALF WAVE RECTIFIER TUBE
TECHNICAL INFORMATION

Description: A mercury vapor, half-wave, rectifier tube designed especially for industrial power rectifier ap-
plications up to 600 volts d.c.

de Amperes output (IMAXITINIMEY Lo et e e e e e ceeeme e e e anne s 25
Instantaneous Amperes outpul (IMAXIIIIIT) e e eeme e e e 10
Maximum (ime of averaging anode current (seconds) ... 5
Maximum peak inverse volts L e een 2000
Filanmuent VOIS e e e 25
FIAIMENE BIIIPETES e i e et e e e e e e s eae e et s e ame £ mn s ee - ansnmn s e o aae s mteea e essaroean 71
Filament heating tine (SeCONAS) oo e e < e 20
Typical are drop at 8 amperes peak (VOIS) e - 12
Tvpical Anode starting voltage (vols) .. . 13
Maximum ac short ¢ircuit current (ampercq) ............................................................................................... 250
Condensed mercury lemperature limits (°C) ... ..+ 35 to 4+ 80
Approximale temperature rise, cond. mercury al)oxc amblenl ( ) e 30
MoUnbng POST I ON e et e et e e n e ee e seean e vertical, hase down
Net welght (OUNCeS ) o e vans 4
Approx. shipping weight (1. ) e e 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
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7019 (635) HALF WAVE RECTIFIER TUBE
TECHNICAL INFORMATION

Description: An argon-mercury vapor, half-wave, rectifier tube designed especially for industrial power rec-
tifier applications up to 250 volts d. c.

de Amperes oulput (IAXTIMUI) oo e ettt h et e s 6.4
Instantaneous Amperes output (maximum) ... LTRSS 77
Maximum time of averaging anode current (seconds) ... .. 20

Maximum peak inverse VOIS ...
Flament VOIS oo o o et et cencen

Filament amperes ... et eemmemmsememeeeemeemessetsbosoomsesmmmeemnieeonssenen
Filament heating tinie (seconds)

Typical arc drop at 20 amperes peak (VOIS ..o -9
Typical Anode starting voltage (VOItS) o 20
Maximum ac short circuil current (amMperes) .........eeccsnaceeme e eeee e cerree . 10
Condensed mercury temperature limits ("C) . 0 to 4 100
Approximate lemperature rise, cond. mercury above ambient ("C) ... 30
Mounting position ... PR vertical, base down

Nel Weight (DUTICES) oottt et nanesn s snne D
Approx. shipping weight (lbs.)

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

OUTLINE DRAWING
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7020 (635L) HALF WAVE RECTIFIER TUBE
TECHNICAL INFORMATION

Description: An argon-mercury vapor, half-wave, rectifier tube designed especially for industrial power rec-
tifier applications up to 250 volts d. ¢.

de Amperes output (MAXIIIUIN) oo e et e et eee oo 6.4
Instantaneous Amperes output (IMAaXIMIUN) oo et n e ans 77
Maximum time of averaging anode current (seconds) ... e 20
Maximum peak INVErse VOLES ..o eeee e erm e rn e rn oo e e 1000
FAlament VOIS ... ettt e e e em e e e m s et sme s e et 2 eem e nen s st e ean e e 25
Filament amperes ... et ea et et m et et em et ea e n et s e s e nsn et e emerea 18 = 2
Filament heating time (Seconds) ... et ettt oo eennns 60
Typical arc drop at 20 amperes peak (VOITS) oo 9
Typical anode starting voltage (volts) ........ e eeeateeaeneemeemeomieceamaeseeeemeeiiieescetiaeecestemusiscesesesesaasreesionmeeees 20
Maximum ac short circuit current (AMIPEres) ... .o et 770
Condensed mercury temperature limits ("C) ... 0 to 4-100
Approximate temperature rise, cond. mercury above ambient (°C) ... .30
Mounting positlon .. et neenne vertical, base down
Net WeIght (OUNCES) oottt e e e e e te e rveee e et e ett e eemne e eesaasenen 6
Approx. shipping weight (Ihs.) e n e 4

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

OUTLINE DRAWING
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7021 (714) THYRATRON TUBE
TECHNICAL INFORMATION

Description: A quick heating, argon and mercury vapor, industrial thyratron designed especially for timing
and regulated rectifier applications.

de amperes oulput (IMAXIITIUINY oo e e e e et eee e s ee e e ame e e e e amannn e 1.0
Instantaneous Amperes outpul (IMAXIIMUIN) oo cre e s e s maee e e accmen = reeasroreme e eraeas 3
Maximum time of averaging anode current (SecOnAS) ..o 5
Maximum peak Inverse VOIS ..o ettt te e aet e cmee e e e e ot e rma e e ee e 1250
Maximum peak forward volis .. YOS UA USROS D11

Condensed mercury 1emperalure Timits ( C)
Bl aIme it VOIS o et et e ne e a et £ e e amt et et e s amnseans
Filament amperes 5 =& .5

.............................................................................. —40 to —{—80

Heating tinte (SBOOMUS) oot te e meeete 2 sta et ea e 2 oot e s mmeomaaneees s seem e s emmaran

10

Typical arc drop at 3 amperes peak (volS) o 15
Grid control charaeteris e o e e e e s e e oo e e See Curve
Maximum negative grid voltage before conduction (volts) . 500
Maximum necgalive grid voltage during conduction (volts) e 10
Maximum critical grid current (IMUCIOAMPS) wooveeee ot )
lonization Lime (apPProX., MICTOSECONAS) e e i e ee e eeeee e e e emmne e e e e e emmene e 10
Deionization tinte (ApProx., MHCTOSECONUS) .ot et e es s oo cenme e e neemnmaee 1000
Anode to grid capacitance (Uuf) . 2
Maximum ac short circuit current (amperes) . USROSV UUURRR 51 |
Approx. temp. rise, cond. mcrgury above ambient ( C) ............................................................................. 15

Mounting POsitION v eetesneeeete e aeseenaee e eeeeemeen.. ¥ €THiCAL hase dow
Net weight (ounces)

ApproxX. shiPPIng Welght (18, ) ettt e e mces e ens e te e mcenea s een e amnencnesanameaemrens 3
ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING GRID CHARACTERISTIC
5000
ANODE CAP
566" DIA.
RMA-M8-126
C1-5
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p o
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7022 (740L) THYRATRON TUBE
TECHNICAL INFORMATION

A quick heating, argon and mercury vapor, industrial thyratron designed especially for heavy duty ignitor fir-
ing applications, and for use in motor speed control and regulated rectifier applications.

de Amperes outpul (MAXIMUM) .o senserneee. B

Instantaneous Amperes output (maximum) ............iiieceicvieeeeene. 3@

Maximum time of averaging anode current (seconds) e 8

Maximum peak inverse volts . . 1500 GRID CHARACTERISTIC
Maximum peak forward volts reeieereenee 1500

Condensed mercury temperature llm1ts ( C)‘ .................................... —40 to +80 \ 1 X
Filament volts . .25 - \ \

Filament amperes .. ... .16 4+ 2 con \

Filament heating time (seconds) JE OO ST TUUS UV URORITUROUU- 1| . . |

Typical arc drop at 12 amperes peak (volts) ............ 12 §«o \“\‘

Grid control characteristic ............. . See Curve P R

Maximum nhegative grid voltage before conductmn (volts) [STTUT 500 e \ :

Maximum negative grid voltage during conduction (volts} ........cocccoveree. 10 g \ &

Maximum critical grid eurrent (miCroamps) ... sm \

Ionization time (approx., microseconds) ... ... : \
Deionization time (approx., microseconds) ... |

Anode to grid capacitance (uuf) .. . \

Maximum ac short cireuit current (amperes) . ) —~
Approx. tem, rise, cond. mercury above ambient (° C) :

- . e ° .
BD wm volaned ) ETANT O GuCHANGS - TALTN

Mounting position ... .. e
Net weight {(ounces) . .
Approx. shipping Wel"ht flbs]

*The tube may be started and satisfaclory operation will result between —40
and +80°C. For maximum life the condensed mercury temperature after

warm-up should run between {40 and +80°C which corresponds to approxi-
mately 415 to 455°C. ambient.

Note: Max. base shell to lead voltage, 1500 v rms.
ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
OUTLINE DRAWING
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7023 (760L) THYRATRON TUBE
TECHNICAL INFORMATION

Description: A quick heating, argon and mercury vapor, industrial thyratron designed especially for welding
control, motor speed control, and regulated rectifier applications.

de Amperes output (Maximum) .......
Instantaneous Amperes output (Maximum) ...
Maximum time of averaging anode current (seconds)
Maximum peak INVETSe VOIS ..o et eaeeee GR'D c‘.'ARACTER‘ST'C
Maximum peak forward volls ...

Condensed mercury temperature limits { C) ....................................

FRlAMENt VOIS oo et st e s e e e v et e oo
Filament amperes ..o
Filament heating time (seconds) ..
Typical are drop at 20 amperes peak (volts)
Grid control characteristic .

Maximum negative grid w]tage before conductlon (vo[ts) JRVSRNUT (1
Maximum negative grid voltage during conduction (volts) ..o 10
Maximum critical grid current (MiCrO2MPS) .ooceeeeieeecie e e eceesemeesneeennene. 10
Ionization time (approx., microseconds) ......
Deionization time (approx., microseconds) .
Anode to grid capacitance {(uuf) ..
Maximum ac short circuit current (amperes] ......................................................
Approx. temp. rise, cond. mercury above ambient (°C) . - - . Z
Mounting position ... eeeeneeennn.. Vertical, base down SR S ST T @ eohen -
Net weight (ounces) . SOV

Approx. shipping welght (lbs) JE SO U USROS SO+

\
\

=
Lt

R

PEAE ANOBE VOLTASY T8 YOUTH

*The tube may be started and satisfaetory operation will result between —49
and 4 80°C. For maximum life the condensed mercury temperature after
warm up should run between --40 and 480°C which corresponds to approxi-
mately 410 to -4 50°C ambient.

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
OUTLINE DRAWING
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. NL-610/7723
INERT-GAS-FILLED RECTIFIER TUBE
2.5 Amperes dc

e
7

NATIONAL POWER TUBE NL-610 is a sturdy rectifier tube designed especially for industrial power
rectifier applications where a high commutation factor tube is required. It is xenon-filled for efhciency,
compactness, and the ability to operate within very wide temperature limits.

from JEDEC release #3016, Nov. 7, 1960

NATIONAL ELECTRONICS, INC.

A SUBSiDIARY OF EITEL-McCULLOUGH, INC.

" GENEVA, ILLINOIS, U. S. A.



NL-610/7723 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (maximum) 25
Instantaneous Amperes output (maximum) 30
Maximum time of averaging anode current (seconds) 7
Maximum peak inverse volts . 920
Filament volts 25
Filament amperes 7 to 11
Filament heating time (seconds) 30
Typical arc drop at 8 amperes peak (volts) 10
Typical Anode starting voltage (volts) 12
Maximum ac short circuit current (amperes) — 300
Maximum Commutation Factor (A/usec x V/usec) 50
Ambient temperature limits (°C) —55t+75
Mounting position any
Net weight (ounces) 3
Approx. shipping weight (lbs.) 3
Type cooling ... Unrestricted air convection

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD

OUTLINE DRAWING
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RECTIFIER TUBE

from JEDEC release #3271,
May 15, 1961

NL-660L/7786
RECTIFIER TUBE
6.4 Amperes dc

NATIONAL POWER TUBE NL-660L/7786 1s a sturdy rectifier tube designed especially for industrial
power rectifier applications up to 250 volts dc. The NL-660L/7786 is particularly useful in those
circuits that require a tube with a high commutation factor rating. It is inert gas flled to give
quick starting, efficiency, compactness, and the ability to operate within very wide temperature limits.
NL-660L/7786 utilizes the NATIONAL lug basc as a standard feature. It is also available with the

four-pin base and bracket type base for panel mounting under the type numbers NL-660 and NL-660P,
respectively.

NATIONAL ELECTRONICS, INcC.

A SUBSIDIARY OF EITEL-McCULLOUGH, INC.

"GENEVA, ILLINOIS, U. S. A.




NL-660L/7786 TUBE
TECHNICAL INFORMATION
INERT GAS FILLED RECTIFIER

dc Amperes output (maximum} 6.4
Instantaneous Amperes output (maximuimn) 80
Maximum time of averaging anode current (seconds) 7
Maximum peak inverse volts 920
Filament volts 2.5
Filament amperes 212
Filament heating time (seconds) 60
Typical arc drop at 20 amperes peak (volts) 10
Typical Anode starting voltage (volts) 20
Maximum ac short circuit current (amperes) 770
Ambient temperature limits (°C) —55 to +75
Maximum commutation factor (A/u sec. X V/u sec) 130
Mounting position Any
Net weight (ounces) 6
Approximate shipping weight (lbs.) 4

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

— O 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 4.9
tMaximum average anode current per
tube — amps DC ... 9.0
CAPACITOR DISCHARGE APPLICATIONS
Maximum discharges per second .. ... ... . ... 60
Maximum peak forward volts _. 3000
Maximum peak inverse volts __ 3000
Maximum peak current — amps ... 500

2Corresponding maximum demand

current — rms amps ... 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 de 3 9

Maximum averaging time — seconds 33 1.1

‘RECTIFIER APPLICATIONS — Frequencies from 25 to 60 cycles.

Maximum peak anode voltage—volts

Forward .. 500 900

INVerse s 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 14

IGNITION REQUIREMENTS (Same for both applications.)

Ignitor Voltage
Maximum instantaneous allowed, ignitor positive

— VOIS e, 900
sMaximum instantaneous required, ignitor positive

— VOIS e 200
Maximum instantaneous allowed, ignitor negative

— volts

GENERAL CHARACTERISTICS

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

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 ... 12

Net weight — lbs. .
Approx. shipping wei

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 instantaneocus 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
36 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 inn 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, ILLINOIS, U. S. A.
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NL-1005 IGNITRON TUBE
TECHNICAL INFORMATION

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.

1Maximum demand — kva ... 600
1Corresponding maximum average anode current
per tube — amps de .. 30.2
IMaximum average anode current per tube—amps de 56
1Corresponding maximum demand — kva ... ... 200
1Maximum averaging time — seconds
At 500 volts ™S . 9
At 250 vOlts TINS. . 18
Maximum surge current — peak amps — per cent
of max. rms. demand current 250

+Maximum 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
VT SE e e 500
FOrward .. oo 500
Maximum anode current, amps
Instantaneous ... i, 700
Average, per tube .. 40

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
3Maximum instantaneous required, ignitor positive, volts 200
Maximum instantaneous allowed, ignitor negative, volts 5

Averaging time — seconds 3

Ignitor Current

Maximum instantaneous allowed — amperes ... ..
3Maximum instantaneous required — amperes

Maximum average allowed — amperes ...
3Ignitor ignition time, maximum — microseconds .. ... 100
Ignitor current averaging time — seconds ... .. ... .. 5

GENERAL CHARACTERISTICS

Number of Anodes
Number of Ignitors .
Mounting position
Peak arc drop — approximate volts . ... ... ... . 12
Type of cooling ... .. i, forced air
Approximate air flow required at 50 amperes dec 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 — 1bs. 7

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 be used for rectifier applications.

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

4Measured between center fins and opposite blower.
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NL-1009 IGNITRON

Jumbo C
220 Amperes dc

National Ignitron NL-1009 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 750 ampere magnetic contactor.
NL-1009 utilizes a thermostat mount brazed to an all-
copper cooling system that provides exceptional cooling
efficiency. The inner cylinder, copper cooling coil, and
thermostat mount being brazed together in a single unit
assures a rugged, dependable, and adjustment free tem-
perature control system that operates directly on inner
cylinder temperature.

TECHNICAL INFORMATION

AC Control Applications — Ratings are hased on full-cvcle 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 1700 IMaximum averaging time — seconds
1Corresponding maximum average anode current at 600 volts rms 8
per tube — amps DC 120 a_t 250 volts rms 18.1
. Maximum surge current —
1Maximum average anode current per tube — amps DC ... 220 peak amps 2809
1Corresponding maximum demand — kva ... 570 of max. rms demand current
‘Rectifier Applications — Ratings are based on intermittent duty, on no phase delay. and on frequencies

from 30 to 60 cveles. 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 __ ... 1200 1500 Maximum averaging time, see:~ ... 6.25 6.25
Maximum peak anode current — amps .. 2100 1680 Max. ratio of average to peak current,

Corresponding Average Current—amps DC 28 224 maximum averaging time 0.2 seconds ... 166 166
Maximum average anode current — amps DC 98 78.4 Max. ratio of peak fault to peak anode current 12.5 12,5

Corresponding peak current — amps ... 588 470 Max. duration time of surge current — sec .15 15
Ignition Requirements — (Same for both applications.)
tgnitor Voltage Ignitor Current

Maximum instantaneous allowed — amperes

Maximum instantaneous allowed,
ignitor positive anode voltage ‘Maximum instantaneous required — amperes .

Maximum rms allowed — amperes

sMaximum instantaneous required,

ignitor positive — volts 200 Maximum average allowed — ampere
Maximum instantaneous allowed, “1gnitor ignition time maximum — microseconds
ignitor negative — volts 5 Ignitor current max. averaging time — seconds ...
Cooling Requirements — (Same for hoth applications.)
Type of cooling Water Typical cool{ng Arequirements at 500 volts rms operation for AC
Minimum inlet water temperature, °C ..o 0 control applications, (2 tubes).
Maximum cooling system temperature Inlet 100% Load 50% Load
(measured at thermostat mount), °C Water Water Flow Pressure drop Water flow Pressure drop
AC control applications 15 e .p1.5 q. In. 5 Ibs. perssq. in.
At 600 volts rms 45 30 1% 5.0 % 15
At 500 volts rms 50 More water is required at 600 volts to maintain cooling system
At 250 volts rms 55 temperature within limits and less at 250 volts,
Water fiow may be reduced at light loads if cooling system Water temperature rise at 2 G.P.M,, full load, °C ...
temperature (measured at thermostat mount) is maintained Approximate temperature rise inlet water to thermostat,
within limits. (at 2 GPM and full load) °C ’ 8.5

GENERAL CHARACTERISTICS

Number of Anodes 1 Peak arc drop at 691 peak amps. — approx. volts ......
Number of Ignitors 1 .
Net weight — lbs. ...
Mounting Position Vertical 8 bs
Peak arc drop at 6800 peak amps — approx. volts ... 35 Approx. shipping weight — lbs, 19

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

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

*For 500 to 600 volts rms. Max. demand current for 250 Volts rms is 4800 amperes rms, see curve. For voltages between 250 and 500,
use proportional values between 3400 and 4800 amperes rms. ’
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NL-1009 IGNITRON
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NL-1022 IGNITRON

Size C
70 Amperes dc

National Ignitron NL-1022 is a metal, water cooled,
mercury pool tube designed especially for frequency-

changer resistance welders. NL-1022 baffle reduces the
deionization time so that it will operate satisfactorily in
applications involving severe conditions 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 cathode permits
the tube to handle extremely high currents on an inter-
mittent basis.

TECHNICAL INFORMATION

Frequency-Changer Resistance Welding Applications or Intermittent Power-Rectifier Applications

Maximum Ratings: Ratings are based on full cycle conduction (no phase delay) regardless of whether or not
phase control is used and frequencies from 50 to 60 cycles. When phase control is used, current ratings are re-
duced correspondingly. Values are for one tube.

Maximum Peak Anode Voltage -- Volts: Cooling Requirements:
Inverse 1200 1500 T f cooling . Water
Forward 1200 1500 ype o me -
Minimum inlet water temperature, °C 0
% Maximum cooling system temperature
Anode Current - An'IPS: (measured at thermostat mount), °C ... 45
Maximum peak ........ 1500 1200 Approximate water flow required at continuous full load,
Corresponding maximum average per tube ... 20 16 GPM ... . 1/2 to 1
Maximum average per tube 70 56 . . .
Corresponding maximum peak 420 336 Water flow may be reduced at light loads if cooling system
Maximum averaging time, seconds ... 6.25 6.25 temperature (measured at thermostat mount) is main-
Max. Ratio of average to peak current, maximum tained within limits.
averaging time 0.2 sec. 0.166  0.166 Pressure drop per tube at 1 GPM, lbs. per sq. in. ... 4
Max. Ratio of peak surge to peak current ... ... 12.5 12,5 PP R P
Maximum duration of surge current, sec. .......... 0.15 0.15 Water temperature rise (at 1 GPM and full load), °C
e . Approx. temperature rise, water at inlet to thermostat
ignition Requirements: mount (at 1 GPM and full load), °C 4

lgnitor Voltage —
Maximum instantaneous allowed,

ignitor positive, volts Anode Voltage haracteristics:
**Maximum instantaneous required, ignitor positive, volts ........ 200 General Cha e *
Maximum instantaneous allowed, ignitor negative, volts ........... 5 Number of anodes 1
Ignitor Current — Number of ignitors 1
Maximum instantaneous allowed, amperes 100 : ies :
**Maximum instantaneous required, amperes ..................... 30 Mounting position Vertical
Maximum RMS allowed, amperes 10 Peak arc drop at 1500 amperes peak, approximate volts .............. 25
Maximum average allowed, ampere .1 bt
#Ignitor ignition time, maximum microseconds .............o.cooooo.... 100 Net weight Ibs. 10
Ignitor averaging time, seconds 5 Approx. shipping weight — lbs. 12

*Using log-log paper, straight line interpolation may be used to determine intermediate ratings. See curve for details.

w=klgnition 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 fre(i)uencies from 25 to 60 cycles, and any voltage between
250 and 600 volts rms. Ratings are for two tubes in inverse parallel.

iMaximum demand — kva 600 1Maximum averaging time — seconds

i i Its rms 11.25
1Corresponding maximum average anode current at 600 vo R
per tube — amps DC 30.2 at.250 volts rms 27
1Maxi erage anode current per tube — amps DC ...... 56 Maximum surge current —
aximum averag b mps DC ..... peak amps ”

iCorresponding maximum demand — Kva....cinences 200 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 .......... 1500 Maximum averaging time, sec. ... 6 10 10
Maximum peak anode current — amps . 480 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 ... 125 125 125
amps DC 40 225 18 Maximum duration time of surge cu:

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

Ignition Requirements — (Same for both applications.)

Ignitor Voltage

Maximum instantaneous allowed,
ignitor positive

3Maximum 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 fiow Pressure drop

Temp. required per tube required per tube
*c G.P.M. Ibs.persq.in. G.P.M. Ibs. persq.in.
15 1/4 g 1/16 1
30 1/2 .75 1/8 2
40 1.1/2 3.0 1/4

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 .............. 2
Approximate temperature rise inlet water to thermostat, °C 4

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 — lbs. 4%
Approx. shipping ight — 1bs. 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.

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-1052 IGNITRON

Size C
140 Amperes dc

National Ignitron NL-1052 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 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 fullcycle 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 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.
. Maximum surge current —
1Maximum average anode current per tube — amps DC .... 140 peak amps 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 .. Maximum averaging time, sec. 6
Maximum peak anode current -— amps - Maximum peak fault current — amps ... 6000
Maximum average anode current — amps DC ... 100 Maximum duration time of fault current — sec. ... 15

Ignition Requirements — (Same for both applications.)

Ignitor Voltage
Maximum instantaneous allowed,
ignitor positive
sMaximum instantaneous required,
ignitor positive — volts 200

anode voltage

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 3% 8 18 2
30 % 9 14 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 1
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 — Ibs. 10
Approx. shipping weight — lbs. 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.

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

flows for the rated maximum ignitor ignition time.
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NL-1052 IGNITRON
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NL-1053 IGNITRON

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-
imately equivalent to a 1200 ampere magnetic contactor.

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-
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 ate for two tubes in inverse parallel.

1Maximum demand — kva 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
. N _ Maximum surge current —
1Maximum average anode current per tube amps DC ... 355 peak amps 280%
1Corresponding maximum demand — Kva ..o 800 of max. rms demand current

‘Rectifier Applications — Ratings are based on intermittent duty, on no phase delay, and on frequencies
from 50 to 6O 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 peak anode current — amps 2400 maximum averaging time 0.2 seconds ...... 166 .166 .166
Corresponding average current — amps DC 54 40 32 .

Maximum average anode current—amps DC .. 190 140 112 Max. ratio of peak fault to peak anode current 12,5 125 125
Corresponding peak current — amps ............ 1140 840 672 Maximum duration time of fault current

Maximum averaging time. see. .. ... 65 65 63 — 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 sMaximum instantaneous required — amperes
3Maximum instantaneous required, Maximum rms allowed — amperes
ignitor positive — volts 200 Maximum average allowed — ampere .1

3Ignitor ignition time maximum — microseconds

Maximum instantaneous allowed, "
Ignitor current max. averaging time -—— seconds ..

ignitor negative — volts

o

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 — Ibs. per sq. in.
Aithgérgtlgpfxggatxons 50 Water temperature rise at 3 GPM, full load — °C .
At 500 volts rms 55 Approx. temperature rise, waler at inlet to thermostat
At 250 volts rms 60 mount {at full load and at 8 GPM) — °C .o 10

GENERAL CHARACTERISTICS

Number of Anodes 1 Peak arc drop at 1115 peak amps — approx. volts ... 17
Number of Ignitors 1 .

N Net — lbs.
Mounting Position Vertical et weight bs 351
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
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-1053 IGNITRON
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NL-1054 IGNITRON

SIZEE
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 rat-
ing 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

1Corresponding maximum average anode current at 500 volts rms. 8.9
per tube, amps DC 486 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 intermittant duty, on full-cycle conduction (no phase de-
lay), 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.

Max. peak anode volts .. 600 1200 1500 Max. averaging time, sec. ... 125 125 125

! Max. ratio of average to peak current

Max. peak anode current, amps. .............. 8000 6000 4800 v ! s
max. averaging time, 0.6 sec. .................... 0.166 0.166 0.166

Corres. max. ave. anode current}, amps. DC .. 160 120 96 Max. ratio of peak surge curreat to p
Max. ave. anode current, amps. DC ... 453 340 272 anode current 125 125 125
Corres. max. peak anode current, amps.,........ 2718 2040 1632 Max. duration of surge current, sec. ............. 015 015 0.15

Ignition Requirements — (Same for both applications.)

Ignitor Voltage Ignitor Current
Maximum instantaneous allowed — amperes
Maximum instantaneous allowed, ignitor positive .. anode voltage 3Maximum instantaneous required — amperes
" Maximum rms allowed — amperes .
3Maximum instantaneous required, ignitor positive — volts ... 200 Maximum average allowed — ampere
) e s ol g . AN
Maximum instantaneous allowed, ignitor negative — volts ........ 5 I;’i?:;grcf;let;otnaegzgrir;szXItTr:ll;n_ sI:clg:()lsseconds

Cooling Requirements — (Same for both applications.)

Type of cooling Water At duty less than maximum % duty for any given demand
Minimum inlet water temperature, °C 0 curren't, w.ater flow can be reduced in proportion to
Maxi tlet water temperature, °C 40  reduction in duty.
aximum outlei water temp ] s Minimum water flow, at any load, GPM

Approximate water flow required at Pressure drop per tube at 6 GPM — 1lbs. per sq. in. ...

continuous full load, GPM 6 Water temperature rise at 6 GPM — full load — °C ..

GENERAL CHARACTERISTICS

Number of anodes 1 Peak arc drop at 6000 amperes peak — approximate volts ........ 30
Number of ignitors 1 Net weight — Ibs. 85
Mounting position Vertical Approx. shipping weight — 1lbs. ... 105

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 inter-
mediate 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.
**Maximum demand current at voltages below 500 is 9600 amps rms.
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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.

- NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.



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

de Amperes output (MaximUI) e 1.5
Instantaneous Amperes output (MaximuUm) ... 6
Maximum time of averaging anode current (seconds) ... 5
Maximum peak Inverse VOIS ..o e 1250
Maximum peak forward volts ... 1250
Filament vOIts .o e 25
FIlament QIMPeres oo e e e oo e e e e e et e e n e mem e eme e e e e em e e e e e e e emeemeeens 7
Filament heating time (S€CONAS) oo e er e 15
Typical arc drop at 5 amperes peak (volts) .. e 15
Grid control characteristic . ... e see curve
Maximum negative grid voltage before conduction (volts) ... . 500
Maximum negative grid voltage during conduction (volts) ... 10
Tonization time (approx., MICrOSECONAS) oo et 10
Deionization time (approx., microseconds) ... 1000
Anode to grid capacitance (uuf) L 2
Maximum ac short circuit current (QmMpPeres) ..o 120
Condensed mercury temperature limits (°C)* ... —40 to |80
Approximate temperature rise, cond. mercury above ambient Q) 20
Mounting positioN o vertical, base down
Net weight (OUICes) et 3
Approx. shipping weight (1Ds.) oo e 3

*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 40 and +80°C which corresponds to approximately
+20 to 4-60°C ambient.

All data are for frequencies between 25 and 210 cycles per second.
Special ratings apply to other frequencies.
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD
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IGNITRON TUBE

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.

NATIONAL ELECTRONICS, :

GENEVA, ILLINOIS, U. S. A.




NL-5550 IGNITRON TUBE
TECHNICAL INFORMATION

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 averaging time - seconds
IMaximum demand — kva 150 300 At 600 volts rms. 116 92
1Corresponding maximum average anode

current per tube -—— amps DC .. .. . 49 121 At 250 volts rms. . 278 22
1Maximum average anode current per tube Maximum surge current —

— amps DC . 9.0 224 Peak amps ... 280 280
1Corresponding maximum demand — kva . 50 100 percent of max. rms demand current
2CAPACITOR DISCHARGE RATINGS
Maximum discharges per sec. ... ... ... 60 60 Maximum temp. of cooling clamp, °C 70 40 60 40
Peak forward voltage, max. ... . | 3000 6000 Corresponding maximum average
Peak inverse volts, max. 3000 3000 current, amps DC ... ... 3 15 25 8
Peak anode current, max. amps. ... ... 500 500 Maximum averaging time, sec. .. ___ 33 066 40 125
IGNITION REQUIREMENTS (same for both applications)

Ignitor Voltage Ignitor Current

Maximum instantaneous alloewed, ignitor positive — anode voltage Maxu.num u.lstantaneous aIIOW(?d T AMPeres ... 100
3Maximum instantaneous required — amperes ... 30

3Maximum i;xstantaneous required, ignitor positive 200 Maximum average allowed — ampere ... 1

T O SIgnitor ignition time maximum — microseconds .
Maximum instantaneous allowed, ignitor negative—volts 5 Ignitor current averaging time — seconds . ... ..
GENERAL CHARACTERISTICS
Number of anodes . 1 2000 DEMAND CURRENT VS. PERCENT DUTY
Number of ignitors 1
Mounting position . Vertical 1000 £,

Peak arc drop — approximate volts 12 800 -
Type of cooling Water cooled clamp 4 it N
Minimum inlet water temperature — °C 0 - :zz
Net weight — Ibs. .. 1.5 b N
Approx. shipping weight — 1bs. 8 f o
|3
W |22
1Using log-log paper, straight line interpolation of Demand Current § o
vs. Average Anode Current may be used to determine intermediate 2 so N
ratings. 2 a0
° 30
2Using log-log paper, straight line interpolation between listed |
points may be used to determine intermediate ratings of average 20 3 e 0 25 3040 &0 eoioo
ancde current and maximum averaging time vs. temperature. 2 TUBES GONNECTED T AWERSE PARALLEL

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.
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NL-5558/FG-32

RECTIFIER TUBE
2.5 Amperes dc

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.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.




Indirectly heated Cathode

dc Amperes output (maximum). ... ... ... . i i 2.5 2.5
Instantaneous Amperes output (maximum). ... ................... 15 15
Maximum time of averaging anode current (seconds). .. ............ 15 15
Maximum peak inverse volts. . . ... ... . ... . 2000 5000
Heater volts . . . .. .. e 5 5
Heateramperes . .. ... ... .. ... . . e e 4.5+ 4 4.5 4
Cathode heating time (minutes). . . ...... ... ... ... ... .... 5 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)............... + 3510 480 4 35to 4+ 60
Approximate temperature rise, cond. mercury above ambient (°C) .... 28 28
Mounting position ... ... .. . . vertical, base down

Net weight (ounces). . ... ... .. 4 4
Approx. shipping weight (lbs.). . . ......... ... ... ... ... ........ 3 3

ALL DATA ARE BASED ON RETURNS TO CATHODE

LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
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THYRATRON TUBE

NL-5559/FG-57
THYRATRON TUBE
2.5 Amperes dc -- 15 Amperes Peak

NATIONAL POWER TUBE NL-5559/FG57 is an indirectly 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.
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NL-5559/FG-57 THYRATRON TUBE

TECHNICAL INFORMATION

dc Amperes output (Maximum) ... 25
Instantaneous Amperes output (mMaximum) ... .15
Maximum time of averaging anode current (seconds) . ... . 15
Maximum peak inverse VOIts o 1000
Maximum peak forward volts ... e 1000
Filament VOIS oo e aese e s et eoe e e e e emc e 50 = 25
Filament amPeres ... oottt ee et e e e ae s et e emneesnneeaens 45 = 4

Cathode heating time (S€CONAS) ... e 300
Typical arc drop at 10 amperes peak (volts) ... e eeteeemreaeeeeteoomtesasesmeeemeeeaneemeeenees 12
Grid control characteristic .. ... s see curve
Maximum negative grid voltage before conduction (volts) ... ..l 500
Maximum negative grid voltage during conduction (volts) ... . . 10
Maximum grid current (AIMPETreS) ..ot e ettt em e e e ennnneeee 25
Maximum critical grid current (Microamperes) ... 10
Ionization time (approx., MICTOSECOMAS) ettt e e enen 10
Deionization time (approx., microseconds) ... ... 1000
Anode to grid capacitance (UOF) et eee e 2.5
Cathode to grid capacitance (UUE) ..ot 10
Maximum ac short circuit current (amperes) ... 200
Condensed mercury temperature limits (°C) ..., + 40 to + 80
Approximate temperature rise, cond. mercury above ambient (°C) ....oco.ooooi 30
Mounting PoSition ..o vertical, base down
Net welght (OUDCeS) o e eee 5
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

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

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.

NATIONAL ELECTRONICS

GENEVA, ILLINOIS, U. S. A.



NL-5560/FG95 THYRATRON TUBE
TECHNICAL INFORMATION

dc Amperes output (MaximUM) oo h* 2.5
Instantaneous Amperes output (MAaXIMUN) oot 30* 15
Maximum time of averaging anode current (seconds) ... 15
Maximum peak INVerse VOIS ... e e 1000
Maximum peak forward VOIS ...t 1000
Filament VOIS ..o oot en et eca e e ece e e m e e e e meem e e canerceameemac e e ea e e s eenameneeanan 50 4 .25
Filament amperes ...t r e ae e e s s sm e e anee e e e e e s e e eas 45 = 4
Heating time (SECOMAS) oo e et e cem e et e eme et s e sae s e cee s eeaee b e e e e emre s ceae st cmeeameeaenaren 300
Typical arc drop at 10 amperes peak (VOIES) ..o 12
Grid control characteriStiC ...t 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 (QaMPEres) ... e nee s .25
Maximum shield grid current (AMPeTres) . ... e 1.0
Maximum critical control grid current (MIiCTOAMPEres) ..o i e e e aceanaec e e e 1.0
Ionization time (approx., MICTOSECONAS) ...t ieeeee et ceeeieaea s rene s e eren s eeseneaanes e mmneeans 10
Deionization time (approx., NUCTOSECONAS) oot ce e ce e e eee e e ee e e me e nen e e e e e ane 1000
Anode to control grid capacitance (UUE) ... e nenn 0.2
Cathode to control grid capacitance (UUf) ... . e e 44
Maximum ac short circuit current (AaMperes) ... 200
Condensed mercury temperature limits ("C) ... e -+40 to +80
Approximate temperature rise, cond. mercury above ambient ("C) ...

Mounting POSItION .. oot et ettt e s m et et e e e s e e e ranne vertical, base down
Net Welght (OUNCES) oo e e e e e emeeens 8
Approx. shipping weight (1bs.) oo e e 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

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

NATIONAL POWER TUBE NL-5632/C3] 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 temperatute
limits. It is ruggedly constructed for industrial applications.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.



NL-5632/C3J THYRATRON TUBE

TECHNICAL INFORMATION
dc Amperes output (MAXIIMUINY oo oo e e m e et e 2.5
Instantaneous Amperes output (Maximum) e 30
Maximum time of averaging anode current (seconds) ... 4.5
Maximum peak inVerse VOIS . e 1250
Maximum peak forward VOIS ... .o ecemma e e en et se s ra s 900
Max. Commutation Factor (V/usec x V/usec) at a max. initial inverse voltage of 350 volts .._........... 0.66
Falament VOIS .o ettt e e e e s e e re e m e eeeme s em e emce e 2.5
Filament amiperes oo et eee e e e e e m e na s e enn s e e e e eaee e nn e e nrnas 9 =2
Heating time (SeCOMAS) oo e 30
Typical arc drop at 10 amperes peak (VOItS) ... 10
Grid control characteriStic . ... e ee see curve
Maximum negative grid voltage before conduction (volts) ... e 100
Maximum negative grid voltage during conduction (Volts) ... 10
Ionization time (@pprox., MICroSeCONAS) ..o e, 10
Decionization time (approx., MICTOSECOMAS) .o n e em et e e e aneenee e 1000
Anode to grid capacitance (WUT) oot 2
Maximum critical grid current (IMICrOAMPETES) .o i et mee e e e e et e een 10
Maximum ac short circuit current (AIMPETeS) . ..ot ee e e e emme e eea 300
Ambient temperature Hmits (TC) ottt e et e ens —55 to +75
Mounting position ... e eeeoemmeememeeeeesotesmeeetreceeemeescisoteeseoseentsscesosesmeesseasesaseao any
Net weight (ounces) ... eeemnestemeemeemeemeseesesseseeeesiiessessesesfesesessesseseesessisessemsesessessresesssssesseccsssessecseeooeoseces 3
Approx. shipping weight (Ibs.) .o 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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L-5665/C16J THYRATRON TUBE

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) ... eeeeeeaannn
Instantaneous amperes output (MaXimum) ... eenen 100 160

Maximum time of averaging anode current (S€CONdS) . .cioo e 4.5
Maximum peak Inverse VOIS o e e 1250
Maximum peak forward VOIS ... e e s e e 1000
Max. commutation factor (V/usec. x A/usec.) at max, initial inverse voltage of 330 volts .........._....._. 0.66
Falament VOIS oo e e ee e em e e e eeseeemresae e e eae e e e am e eeamameeeenme s reane 2.5
Filament amperes _.. eemoeemmeaooeimeeammeesetememesseossiesrseteseremmeseesctesecasmemeaceeioeomsseseooessmessoeeceeine 31 =3
Filament heating time (seconds) ... eeieeees 60
Typical arc drop at 50 amperes peak (volts) .o e 12
Grid control characteristic ... See Curve
Maximum negative grid voltage before conduction (volts) .................. 100
Maximum negative grid voltage during conduction (volts) __... - .10
Maximum critical grid current (microamps) ... 10
Ionization time (approx., microseconds) ...........c.ocoooocoooo.. . 10
Deionization time (approx. microseconds) ..., ) 1000
Anode to grid capacitance (Uuf) (APPTOX.) oot 8
Maximum ac short circuit current (amperes) .................. 1000
Ambient temperature limits (*C) .o - —55 to +75
Mounting position e eeemmeeeeeeemmeeeesmeeeemeeeoesmmess-eesseeesstessmsssssseseeesossessseesseesssssmseeoeesoees Vertical
Net weight (OUDCES) e e eesseneaee - — 32
Approx. shipping weight (lbs) eeememeeeeeeneeesmeemeeeooeeseeeemeemeseanneann 31,

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 AFPPLYING LOAD.
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NL-5665/C16J THYRATRON TUBE

GRID CHARACTERISTIC
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THYRATRON TUBE

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

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.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A,



NL-5684/C3J/A THYRATRON TUBE

TECHNICAL INFORMATION
de Amperes output (MAaXIMUIN) oo ceee e n s em e 25
Instantaneous Amperes output (MAaXIMUIN) oo et e e oo ercoe e easeeeen 30
Maximum time of averaging anode current (SecOndS) ... e 4.5
Maximum peak inverse VOIS ..o e 1250
Maximum peak forward VOIS .o 1000
Max. Commutation Factor (V/usec x V/usec) at a max. initial inverse voltage of 350 volts ....._........ 0.66
Filament VOIS ..o iee e oo ceeameeesme e e s am e e s mee s e e rmmee s ane e s eenee e 2.5
DO E 0 TS LA U0 6§ s oS0 9x2
Heating time (S€CONAS) e et e 30
Typical arc drop at 10 amperes peak (VOIS) .o 10
Grid control characteriStic .. ... e see curve
Maximum negative grid voltage before conduction (volts) ... ... 100
Maximum negative grid voltage during conduction (volts) ... ... 10
Ionization time (approx., MIiCrOSECONAS) ..o 10
Deionization time (approx., MIiCrOSECONAS) o oo me e e e e ces e e e e acnn s 1000
Anode to grid capacitance (UUS) ..o e 2
Maximum critical grid current (IMICrOAMPETeS) .. .o e 10
Maximum ac short circuit current (AMPEres) ..o .. 300
Ambient temperature Hmits ("C) oo —55 to +75
Mounting position .. eeiemeemmemeeeemeeceemeeeeeememomeaseemiseemeseesmietesotssseiseissereisseseeeertessemiessesseoeeisssereceeesmieneeres any
Net weight (ounces) .......... e eeerereaeieseeomiamesessaeesieseseeesessissessessessessseseses SR - 3
Approx. shipping weight (IDS.) oot 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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THYRATRON TUBE

=

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

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.

'NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A,



NL-6014/CIK THYRATRON TUBE
TECHNICAL INFORMATION

de Amperes output (IMAXIIVUINY 1.0
Instantaneous Amperes output {(MaxXinMUIN) 8.0
Maximum time of averaging anode current (seconds) ... 1.3
Maximum peak Inverse VOIS o 1250
Maximum peak forward vols 1000
Filament volts e e emeeeeeiieereaaoeee oo tea et eeaeneeeas 25
Fllamenl amperes e 6.3 = 0.8
Heating time (SeCONS) .o e 25
Typical arc drop at 5 amperes peak (VOlS) s 8
Grid control characteristic o see curve
Maximum negative grid voltage before conduction (volts) 100
Maximum negative grid voltage during anode conduction (volts) ... .. 10
Tonization time (approx., MuicrosecoONds) ... e 10
Deionization time (approx., microseconds) ... 500
Anode to grid capacitance (WUf) .o e 1
Maximum critical grid current (MICTOAMIPETES) .. e e e 5
Maximum ac short circuit current (AMPEres) ... e 77
Ambient temperature limits ("C) oo —55 to 470
Mounting POsSHHON ..o et n e es et eneeae any
Net welght (OUNCES) oo et m e 3

Approx. shipping weight (lbs.)
ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING GRID CHARACTERISTIC
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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 for quick starting, long life. and
constancy of characteristics within wide temperature limits. It 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 (IMAXIIIUII) oottt et st bttt 2.5
Instantaneous Amperes output (IMAXIMUNY et e e e e e 10
Maximum time of averaging anode current (seconds) ... b)
Maximum peak Inverse VOIS ...t 900
Filament VOIS oot 2.5
Filament amPeres ...t 115 + 1
Filament heating time (SeConds) ..o e amm e eneenee 15
Typical arc drop at 5 amperes peak (VOItS) oo 10
Typical Anode starting voltage (VOIS) e 10
Maximum ac short circuit current (@amperes) ... e 150
Condensed mercury temperature limits ("C) % e 0to 4 9
Approx. temp. rise, cond. merc. above ambient, no load (°C) ... 18
Approx. temp. rise, cond. merc. above ambient, full load (°C) .. 28
Mounting pPosition .o e vertical, base down
Net WelgBIt (OUIICOS) e oo e e e m et e s e e e e e e st et et n e em e mnene e 3
Approx. shipping weight (IDs.) et e st et earenrenne 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 {40 and 4-90°C which corresponds to approximatelv 415 to 4-65°C ambient.

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

NL-606
FULL-WAVE RECTIFIER TUBE
6.4 Amperes dc

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-GOGL.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. 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 vOIts ... e .. 900
Filament volts ..o e 25
Filament amperes ... 17 = 2
Filament heating time (seconds) ... .. e 40
Typical arc drop at 9 amperes peak (volts) ... . 10
Typical Anode starting voltage (VOItS) oo 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) ..oocooooooo... 30
Approx. temp. rise, cond. merc. above ambient, full load (°C) ................... 40
Mounting position ... vertical, base down
Net weight (ounces) ..o e 8
Approx. shipping weight (Ibs.) ... 3

*Satisfactory operation will be obtained between 0 and +4-90°C. For long life the tube should
be operated between {40 and {90°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
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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 (Maximum) ..o 25

Instantaneous Amperes output (maximum) ... 15
Maximum time of averaging anode current (seconds) ... 5
Maximum peak inverse volts ... 900
Filament VOIS oot e 2.5
Filament amperes emeemmnaennean 7 to 11
Filament heating time (seconds) ........................................................................ 20
Typical arc drop at 8 amperes peak (volts) ... 10
Typical Anode starting voltage (volts) ... 13
Maximum ac short circuit current (amperes) e ememennmemmeeneeeeaieeneeeemeesemeeessemeeeeeseemeeemeammenemnen 250
Maximum Commutation Factor (A/USe€c X V/US@C) e eeeemee 10
Ambient temperature limits (°C) .. e emmeeseeeeeeesmeeeseesemcesmsintesscociiveseissessesesesesmseecesan — 55 to 4 70
Mounting position .. e mnamensmemoieoeestemeeneesmeaeeooiesstestsemseesseesensemeessienseiceimeeeeiree- any
Net weight (OUNCeS) e e e m s naeee 3
Approx. shipping weight (lbs) e eeeeceeneeeesseeeeomseemsesmemeneeseneas 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD
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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.

A

 NATIONAL ELECTRONICS,

ILLINOIS, U. S. A.



NL-615 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (maximum) . ... ... 2.5
Instantaneous Amperes output (maximum) ... ... .. ... . ... ... 10
Maximum time of averaging anode current (seconds} ... ......... . ... . 5
Maximum peak inverse volts . ... oo .. 2000
Filament volts . 25
Filament amperes . ... . ... . ... 7 £1
Filament heating time (seconds) . ... ... ... ... . ... .. . . ... .. .. N {
Typical arc drop at 8 amperes peak (volts) . .. ... ... . ... .. ... ... . .. ... . .. 12
Typical Anode starting voltage (volts) ... ... ... ... .. ... ... ... ... .. ... ... 13
Maximum ac short circuit current (amperes) . ... ... .. ... . 250
Condensed mercury temperature limits (°C) ... ... ... ... . ... ... . + 35+t0 + 80
Approximate temperature rise, cond. mercury above ambient (°C). ... = ... .. 30
Mounting position . ... . vertical, base down
Net weight (ounces) ... ... ... 4
Approx. shipping weight (lbs.) .~ . 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-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.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.




NL-616 RECTIFIER TUBE
TECHNICAL INFORMATION

de Amperes output (INAXIMIUII oo ccca e emam e e e eee e reee oo e memr e esme e emaeemeac 25
Instantaneous Amperes output (MAXIMIUIE) oo e e e ene 30
Maximum time of averaging anode current (seconds) ... d
Maximum peak inverse VOIS e 1250
Filament VOIS oot e oo s m e am e e me s e ect e amen s aameeanen 25
Filament amperes ..o et e oo c e e e eoeen 9 + 2
Filament heating time (SeCOndS) ..o 20
Typical arc drop at 8 amperes peak (VOIS) ..ot 9
Typical Anode starting voltage (Volts) ..ottt 13
Maximum ac short circuit current (amperes) ... 300
Condensed mercury temperature limits (*C)* .. .. +40 to 4100
Approximate temperature rise, cond. mercury above ambient, full load, (°C) ..o 30
Mounting PosTHON e vertical, base down
Net Weight (OUICES) ot e e ee e e e e ee oo e emeeeee 4
Approx. shipping weight (Ibs.) oo 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 +40 and 4100°C which corresponds to approximately
+10 to 470°C ambient.

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
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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

de Amperes output (maximum) ... 5
Instantaneous Amperes output (maximum) . ... .. .. .. o 20
Maximum time of averaging anode current seconds} . . ... ... .. .. . . .. L .15
Maximum peak inverse volts . .. ... . L o 1000
Filament volts . . . 2.0
Filament amperes = = .. .. RO o 10 to 13
Filament heating time (seconds) ............................................ 60
Typical arc drop at {5 amperes peak,70 °C (volts) . . . . o 10
Typical Anode starting voltage (volts) .. ... .. ... .. .. . 12
Maximum ac short circuit current (amperes) .~ .. . 250
Condensed mercury temperature limits (C}) . ... . + 35to + 90
Approx. temp. rise, cond. merc. above ambient, no load (°C) .. ... .. .. ... ... 25
Approx. temp. rise, cond. merc. above ambient, full load (°C} . ... ... ... . ... .. 40
Mounting position = .. vertical, base down
Net weight (ounces) .. . . 6
Approx. shipping weight (lbs.) = PP 4

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

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, INcC.

GENEVA, ILLINOIS, U. S. A.




NL-618 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (MAXIMIUIN) oo et rec et e cen e e e s e mees e e emeeacemeene e e eeame e e 6.4
Instantaneous Amperes output (MaximUIN) ... 40
Maximum time of averaging anode current (seconds) ... ... 20
Maximum peak Inverse VOIS o e 900
Max. commutation factor (V/U SeC. X A/U S@C.) et 0.66
Falament VOIS oot ma oo ce e e e e e neeen e 2.5
Filament amperes oo e 18 = 2
Filament heating time (SecOnds) ... e 60
Typical arc drop at 20 amperes peak (VOIS ) e 9
Typical Anode starting voltage (VOItS) .o et 20
Maximum ac short circuit current (AamMPeres) ... 770
Ambient temperature limits (TC) .o — 3 to + 75
Mounting POSTHON ..o e Any
Net Welghit (OUIICES ) .ot e e e e ee e e e ee oo e ee e ere s eneans 6
Approx. shipping weight (IDs.) oo ettt e et e et e s e eeeeenen e e anean 4

Note: Max. base shell to lead voltage, 1500 Vrms.
ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
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RECTIFIER TUBE

NL-619
RECTIFIER TUBE
6 Amperes dc

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.

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




NL-619 RECTIFIER TUBE

TECHNICAL INFORMATION
dc Amperes output (maximum) 6
Instantaneous Amperes output (maximum) 20
Maximum time of averaging anode current (seconds) 15
Maximum peak inverse volts R 300
Filament volts 2.0
Filament amperes e 10 to 13
Filament heating time (seconds) _.... 60
Typical are drop at 15 amperes peak, 70°C (volts) 10
Typical Anode starting voltage (volts) ... ... 9
Maximum ac short circuit current (amperes) ... . - 250
Condensed mercury temperature limits (°C) ... +35 to +115
Approx. temp. rise, cond. merc. above ambient, no load (°C) ... 25
Approx. temp. rise, cond. merc. above ambient, full load (°C) 60
Mounting position . - vertical, base down
Net weight (ounces) - 6
Approx. shipping weight (lbs.) ; 4

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP

LIGHT FILAMENT BEFORE APPLYING LOAD
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RECTIFIER TUBE

NL-623

RECTIFIER TUBE
15 Amperes dc

NATIONAL POWER TUBE NL-423 is a sturdy rectifier fube designed especially for Industrial
power rectifier applications up to 150 volts dc. It is mercury filled for efficiency, long life, and

the ability towithstand high inverse voltage.

NATIONAL ELECTRONICS, INC.

GENEVA, ILLINOIS, U. S. A.




NL-623 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (maximum) . .. ..o I5
Instantaneous Amperes output (maximum) . .. . . o 45
Maximum time of averaging anode current (seconds) . . ... ... .. I5
Maximum peak inverse volts . . . L 500
Filament volts .~ . . . . . L 25
Filament amperes ... .. ... .. . ... . . 20 2
Filament heating time (seconds) ... ... ... . 120
Typical arc drop at45amperes peak volts) .. ... . .. . . . 10
Typical Anode starting voltage (volts} .. .~ . . .. . . . . 13
Maximum ac short circuit curreni (amperes) . .. . 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 .. ... 0 vertical, base down
Net weight (ounces) . . 6
Approx. shipping weight (lbs.) .. . ... 5
ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
LIGHT FILAMENT BEFORE APPLYING LOAD
OUTLINE DRAWING
"~ ANODE GCONNECTION
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RECTIFIER TUBE

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.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.



NL-625 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (MaXIMUIN) s 15
Instantaneous Amperes output (maximum) ... e e ae e ee e oo e e e e e e neameeaceaens 45
Maximum time of averaging anode current (SECONAS) ..ot ce e e eecee e 15
Maximuin peak InVerse VOIS ... ee e cee e ceane e e e 900
Filament volts .o - 2.5
Filament amperes ..ottt ene s ene e eaen 20 42
Filament heating time (S@COMAS) i oo emaeeeeee 120
Typical arc drop at 45 amperes peak (VOIIS) .o et 10
Typical Anode starting voltage (VOItS) ..o 13
Maximum ac short circuit current (AMPEres) . ....oooooooo i 750
Condensed mercury temperature limits (°C) oo + 35 to + 80
Approx. temp. rise, cond. merc. above ambient, no load (°C) oo 25
Approx. temp. rise, cond. merc. above ambient, full load (°C) ..o 40
Mounting POSItION e e e eaean vertical, base down
Net WeIGHE (OUIICES) oo e em e e e 12
Approx. shipping weight (1bs.) e 7

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

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

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, .

GENEVA, ILLINOIS, U. S. A.



NL-632B THYRATRON TUBE
TECHNICAL INFORMATION

dc Amperes output (maximum) . et e 25
Instantaneous Amperes output (MAXIMUIN) .o 30
Maximum time of averaging anode current (seconds) ... e 15
Maximum peak inverse volts eeememeemeseeeeereneeesesesteseeeaeeaencans eemeeeneeenn 1500
Maximum peak forward volts . SV e cmameeoecteenieetetaa e aeneaann 1500
Falament VOIS .o et e e e em e e e eme et emmmeem e eme e e eeeeeemeane e 5.0 = 25
Filament amPeTes ... oo ettt en et ee e m s en e eeenee 47 + .6
Heating time (Secomds) .ot e et e en 300
Typical arc drop at 10 amperes peak (VOItS) ool . . - 12
Grid control characteriStiC ... .. .. ettt 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) ... ... 5
Maximum control grid current (average QmMPeres) ... 25
Maximum control grid current (peak amperes) ... ... 1.0
Maximum shield grid current (average amperes) ..o 25
Maximum shield grid current (peak amperes) ... - ... 1.0
Maximum critical control grid current (microamperes) ..., R 2.0
Ionization time (approx., microseconds) ..................... 10
Deionization time (approx., microseconds) ) eeeeemmreameeaoeeemeeemeeemeseeemseeeeeeoeemeenae 1000
Anode to control grid capacitance (Wuf) ... e 0.04
Cathode to control grid capacitance (uuf) ......_.......... 4.4
Maximum ac short circuit current (amperes) ................. e e e e e 150
Condensed mercury temperature limits (°C) oo +40 to 4-80
Approximate temperature rise, cond. mercury above ambient (°C) .............. e eeeeeees 30
Mounting POSHION oot vertical, base down
Net weight (ounces) ........... e ete e eteeeeteaanneeamanteemmmnesne et meoeeemomee e moee et eemneeemeen ]
Approx. shipping weight (lbs.) e emmeeemmeemeseeeomeeemneeemnsemeenseeeeeeanens 4

ALL DATA ARE BASED ON RETURNS TO CATHODE
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RECTIFIER TUBE

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.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. 5. A.



NL-635 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (Maximum) ... 6.4
Instantaneous Amperes output (MAaximum) ... e 77
Maximum time of averaging anode current (seconds) ... e 20
Maximum peak inverse volts .. 1000
Filament VOIS e 2.5
Filament amperes ... e 18 = 2
Filament heating time (SeCONAS) ... 60
Typical arc drop at 20 amperes peak (VOItS) ... 9
Typical Anode starting voltage (VOItS) ..o 20
Maximum ac short circuit current (AMPeres) . ... e 770
Condensed mercury temperature limits (*C)* ... ... —40 to +100
Approximate temperature rise, cond. mercury above ambient (°C) ... ... 30
Mounting position ... vertical, base down
Net weight (OUNCeS) o e 6
Approx. shipping weight (IDS.) .o 4

“sSatisfactory operation will be obtained between —40 to 4-100°C. For long life the tube should be operated between +4-40
to +100°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
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RECTIFIER TUBE

NL-643
RECTIFIER TUBE
15 Amperes dc

3 wnrie, BLEED

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.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.



de Amperes output (MaXimUM) e 15

Instantaneous Amperes output (MAXIIIUIY oottt re e se e e s ae et eeane 90
Maximum time of averaging anode current (seconds) ... 15
Maximum peak inverse VOIS 700
Filanment volls o oo m e e e e e emmeeemeem e emaemmeeanenn 25
Fllament QmuPETes ...t ec e oo e e e e e e oo ce e e s ee e e e e eme e et s nce e e emen 23 & 2
Filament heating time (SECONMAS) oottt e st eme s an e 120
Typical arc drop at 45 amperes peak (volts) ..o e 10
Typical Anode starting voltage (volts) ... 13
Maximum ac short circuit current (amperes) ..., 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 + 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 .o e vertical, base down
Net weight (OUNCeS) e 9
Approx. shipping weight (ID8.) ettt 5

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

NL-649
RECTIFIER TUBE
2 Amperes dc

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 Amveres output (IMAXIIUINY) o et 2
Instantaneous Amperes output (MaximuUIM) oo 10
Maximum time of averaging anode current (seconds) ... 5
Maximum peak inverse VOIS o e 900
Filament VOIS oo e oot . 25
Filament ammperes oo e e e eesn e nee s rnns 7+ 1
Filament heating tinie (S€CONAS) oo emcecreees 20
Typical arc drop at 6 amperes peak (VOlts) . e 9
Typical Anode starting voltage (VOItS) e 16
Maximum ac short circuit current (amperes) ... 125
Condensed mercury temperature limits (°C) oo -+ 35 to + 85
Approximate temperature rise, cond. mercury above ambient (°C) ... 25
Mounting POSTHOI  oeooee e e e eae vertical, base down
Net Welghit (OUICES) oo e e ee e e s e am e e e e e e eme e e 3
Approx. shipping weight (Ibs.) oo et 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
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RECTIFIER TUBE

NL-653
RECTIFIER TUBE
3 Amperes dc

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.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.



NL-653 RECTIFIER TUBE
TECHNICAL INFORMATION

dc Amperes output (IMAXIIMUINY oot e 3
Instantaneous Amperes output (maximum) ... cmeneeeemeereesretnetn e ieneesnenennreace 12
Maximum time of averaging anode current (seconds) ... . 5
Maximum peak inverse volts ... s - . 900
Filament VOIS oo e eee oo ee e e st e s s e r e e oo re e eae oo e oo 25
Filament QIIPEIes ... cecmeeiere e scss s st s e st et st et s 9% + 1%
Filament heating time (SCONMAS) oot e st en 40
Typical arc drop at 12 amperes peak (VOItS) ... 11
Typical Anode starting voltage (VOMS) .o - 16
Maximum ac short circuit current (amperes) ... - .. 200
Condensed mercury temperature limits ("C) .o e -+ 35 to + 85
Approximate temperature rise, cond. mercury above ambient (°C) ....... eemeeeeeeeeeeeesemeesaeneeeeenes 30
Mounting POSIHION oot s vertical, base down
Net weight (OUNCES) et 4
Approx. shipping weight (IDS.) ..ottt 3

ALL DATA ARE BASED ON RETURNS TO FILAMENT CENTER TAP
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THYRATRON TUBE

NL-710/6011 & NL-710L
2.5 Amperes dc -- 30 Amperes Peak

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.

NATIONAL ELECTRONICS, INc.

GENEVA, ILLINOIS, U. S. A.



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

de¢ Amperes output (maximum)

............................................................................................................ 25
Instantaneous Amperes output (IMaxXimuUmM) ..o 30
Maximum time of averaging anode current (seconds) ... 5
Maximum peak inverse VOIS . oo 1500
Maximum peak forward volts ... 1500
Filament VOIS oo et et e see e mee et fe e cnr e ea e et oeesete e e meeeeenae ean 25
Filament amPeIres oot e e et e e enee s e e etemeane e emee e eeeneeeeansan 9+ 2
Filament heating time (S€CONAS) ..o oo it te e e e e e oo neees 20
Typical arc drop at 8 amperes peak (VOItS) .o 10
Grid control characteriStiC ...t see curve
Maximum negative grid voltage before conduction (volts) ... . 500
Maximum negative grid voltage during conduction (volts) ... 10
Ionization time (Qpprox., MICTOSECONAS) ..o oo et ctae e aeear e e e ma e e eennns 10
Deionization time (approx., microseconds) ... 1000
Anode to grid capacitance (UUE) e 2
Grid to filament capacitance (W) oo 12
Maximum ac short circuit current (AMPEres) ... e eeeaee 250
Condensed mercury temperature limits (°C) ™ oo — 40 to + 80
Approximate temperature rise, cond. mercury above ambient (°C) ...
Mounting POSTHON et e e s e e e e e e vertical, base down
Net Weight (OUIICES) oot e memeaeesoesaeesemaeeme e ameeesenasamaanceeamaeaneeeaes 4
Approx. shipping weight (IDS.) oo e e e an e eea e e e nnees 3

*The tube may be started and satisfactory operation will result between —40 and 4-80°C. For maximum life the con-
densed mercury temperature after warm-up should run between 4-40 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 TUBES

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

NL-714 ~—NL5557/715—

dc Amperes output (maximum). .. ... ... 1.0 .25 5 1.0
Instantaneous Amperes output (maximum) . ... .. ... . ... 3 I 2 3
Maximum time of averaging anode current (seconds) . . . . . .. 5 5 5 5
Maximum peak inverse volts .. ... ... ... ... .. ... 1250 10,000 5,000 1250
Maximum peak forward volts . ... ... ... ... ... .. . 1250 5,000 2,500 1250
Condensed mercury temperature limits (°C) ... .. . .. —40-180 +40-460 -440-480 440-490
Filament volts . . ... ... ... ... . ... .. .. . ... .. .. . .. 25 25
Filament amperes ... ... ... ... . .. ... ... . ... .. . . .. 5t5 ... 55
Heating time (seconds) .. ... . .. ... ... ... .. .. . 5 5
Typical arc drop at 3 amperes peak (volts). . ... ... . .. N 1T i5
Grid control characteristic. ... ... ... ... . ... .. .. .. ... .. See Curve

Maximum negative grid voltage before conduction (volts}. . .500 .. ... ... ... .. . ... 500
Maximum negative grid voltage during conduction (volts}. .. 10 .. .. .. ... . .. . . .. 10
Maximum critical grid current (microamps) . ... ... .. ... ... 5 5
lonization time (approx., microseconds). ... ... .. ... ... . .. 0. ... i0
Deionization time (approx., microseconds). . . ... ... ... ... .. 1000 ....... ... ... ... 1000
Anode to grid capacitance (uuf) . ... ... ... 2 2
Maximum ac short circuit current (amperes). . ... ... ... .. 5 ... 50
Approx. temp. rise, cond. mercury above ambient (°C). ... I5 .. ... . .. ... 15
Mounting position . ... ... ... .. ... ... Vertical, base down

Net weight {ounces) . ........ .. ... . ... .. ... ... ... 3 3
Approx. shipping weight (lbs.) ... ... ... ... ... ... 3. 3

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



dc Amperes output (maximum)
Instantaneous Amperes output (maximum)

................................................................................................ 8.0
Maximum time of averaging anode current (S€CONAS) ..o 5
Maximum peak INVErse VOIS .o et e et e eean e e e m e e eencaebenns 1250
Maximum peak forward VOIS et ne e
FIlament VOIS et ettt e etr e s s e et e s e s eme st eame s reseerm s eeceesceaeniean
Filament amperes ...........cccoovieiceneeccneencas

Filament heating time (seconds) ...............___.

Typical arc drop at 5 amperes peak (volts)
Grid control characteristic

Maximum negative grid voltage before conduction (volts) ... 500
Maximum negative grid voltage during conduction (volts) .. ... 10
Ionization time (approx., MICTOSECONAS) ... et e e e e om e e e 10
Deionization time (approx., MICroseCONAS) ..o e eeceeeeeaee e e eneceemeee e ne e meeemnnes 1000
Anode to grid capacitance (WUE) ... e e ane e 3
Maximum critical grid current (MICrOAIMPETes) ..ot ceee e 10
Maximum ac short circuit current (AMPEres) . ..o e e anes 80
Condensed mercury temperature Hmits ("C) ... —40 to +80
Approximate temperature rise, cond. mercury above ambient ("C) ..o 30
Mounting POSTHON ..t e s e emnmen e vertical, base down
Net Welght (OUINCES) et et e e et ameem e e e e easeseeameemmmamee e memesmmmssssmasemmsmmeamanean 3
Approx. shipping weight (1bS.) o e em e e eeeen e eneem s meemeem e eas 3
*The tube may be started and satisfactory operation will result between —40 and {80°C. For maximum life the condensed
mercury temperature after warm-up should run between 440 and

+50°C ambient.

+80°C which corresponds to approximately +10 and
ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
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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.



de Amperes output (maximum)

....... 3.2
Instantaneous Amperes output (maximum) .. ... ... 40
Maximum time of averaging anode current (seconds) ...

Maximum peak inverse volts .. 1500
Maximum peak forward volts . 1500

Condensed mercury temperature limits (°C)* —40 to {80
Filament volts

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

ambient

Maximum negative grid voltage before conduction

(volts) 500
Maximum negative grid voltage during conduction

(volts) . 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) .

7
Approx. shipping weight (Ibs.)

*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 correspo.nds to approximately 4-10 to | 50°C

ALL DATA ARE BASED ON RETURNS TO FILAMENT TRANSFORMER CENTER TAP
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NL-732 THYRATRON TUBE

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 (Maximum) e meeemaeaeeeammenmeemomeeaseemeeameeaneeeneeeneen 30 25
Instantaneous amperes output (MaxXimum) ..ocooooeeeooomoieeieeee e et et ee e e 160 225
Maximum time of averaging anode current (S€CONAS) - eoeoorooeoeeeiioeeieeeeee 30
Maximum peak inverse volts .._....................... emeeeeateeecteesteeemeeemeeeemeeessesssessseeoneens 1500
Maximum peak forward volts .. e coeamtesoteemesiemsesmesmesisieesseesseeeoeieiinn 1500
*Condensed mercury temperature limits (°C) _..oooeoooooe —40 to +80
Filament VOIS et e et e e emaena e me e emrean e on 25
Filament amperes e eateeeceeesteeetescesmesesesesesamtmomeseseimemesersaceemsaceseitememesasentemseeseneataamraneeneaes 55 =5
Filament heating time (S€conds) .. o 180
Typical arc drop at 100 amperes peak (VOItS) oo 12

Grid control characteristics ..o el See Curve
Maximum negative grid voltage before conduction (volts) ... ... ... 500
Maximum negative grid voltage during conduction (volts) ... 10
Maximum critical grid current (IMicroamps) ... 10
Maximum dc grid current (QMPETeS) ........o oo eceeee e eenen 1
Jonization time (approx., MicroSeCONAS) . ... oo 10
Deionization time (approx. microseconds) .. ..o oo 1000
Anode to grid capacitance (Uuf) (APProOX.) .o oo e 4
Maximum ac short circuit current (AMPeres) ... 2500
Approx. temp. rise, cond. mercury above ambient (°C) -.......cc...... 30
Mounting position e eeemoeecoecesancemteetenaenaan e Vertical, fin down
Net weight (pounds) .......... eeeeemmeesesceeeemeeeseateseoteeeeaeemamneaaneeenn s 7
Approx. shipping weight (Ibs.) ; - 15

*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 +4-80°C which corresponds to approximately +10 and 450°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.

Printed in USA 11/57
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NL-732 THYRATRON TUBE
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NL-740 & NL-741 THYRATRON TUBES

4 Amperes dc — 50 Amperes Peak

National Power Tube NL-740 is a quick starting
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 char-
acteristics 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 and with the new NATIONAL-designed lug type
bases under type numbers NL-740L and NL-741L.

TECHNICAL INFORMATION

NL-740 NL-741
dc Amperes output (maximum) ... 4.0 25 4.0 2.5 2.5
Instantaneous Amperes output (maximum) ... 30 50 30 50 15
Maximum time of averaging anode current (sec.).. 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) ....... —40 to }80%—40 to |-80% +40 to 490 40 to 490 440 to 65
Filament volts ... e eeeemeeseeteseeseesearestesecestecestessestesteteseeteataieteaeisanceanea 25
Filament @MPETIES ..o oooiitememcs s mr s sie s s et et et e s e 16 + 2
Filament heating time (S€CONAS) . ... 30
Typical arc drop at 12 amperes peak (VOIES) ... 12
Grid control characteristic ... See Curve
Maximum negative grid voltage before conduction (volts) ... 500
Maximum negative grid voltage during conduction (volts) ... ... ... 10
Maximum critical grid current (microamps) 10
Ionization time (approx., microseconds) 10
Deionization time (approx., microseconds) ... ... 1000
Anode to grid capacitance (uuf) ... 3
Maximum ac short circuit current (amperes) ... 400
Approx. temperature rise, cond. mercury above ambient (°C) ... 25
Mounting position ... Vertical, base down
Net weight (OUNCES) .o 7
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 415 to
+55°C ambient temperature.

Note: Max. base shell to lead voltage, 1500 v rms. Printed in USA 10/58
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NL-740 & NL-741 THYRATRON TUBES
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NL-760 & NL-761 THYRATRON TUBES

6.4 Amperes dc — 77 Amperes Peak

National Power Tube NL-760 is a quick heatling
industrial thyratron designed especially for welding con-

trol, motor speed control, and regulated rectifier appli-
cations. 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.

TECHNICAL INFORMATION

NL-760 NL-761

de Amperes output (Maximum) 6.4 6.4 4.0
Instantaneous Amperes Qutput (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 4-80% +40 to 90 -40 to 4-65
Filament volts 2.5

Filament amperes 21 + 2

Filament heating time (seconds) 60

Typical arc drop at 20 amperes peak (volts) ... 12

Grid control characteristic ... See Curve

Maximum negative grid voltage before conduction (volts) 500

Maximum negative grid voltage during conduction (volts) 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) 770

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

Mounting position Vertical, base down

Net weight (ounces) . 9

Approximate shipping weight (1bs.) 5

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

GENEVA, ILLINOIS, U. S. A.
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NL-760 & NL-761 THYRATRON TUBES
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NL-778 THYRATRON TUBE

3.0 Amperes dc - 110 Amperes Peak
6.4 Amperes dc - 50 Amperes Peak

National Power Tube NL-778 is a quick heating industrial
thyratron designed especially for welding control applica-
tions. It is gas and mercury filled for quick starting,
constancy of characteristics within wide temperature limits,
and long life.

It is available with bracket type base for panel mounting
under type number NL-778P, and with the new National-
designed lug type base under type Number NL-778L.

TECHNICAL INFORMATION

dc Amperes output (MaximUm) . ... .. onton ettt e 6.4 3.0
Instantaneous Ampercs Output (MaxXimum) ... e 50 110
Maximum time of averaging anode current (SECONAS) .. ....u.uniit ittt i e 3
Maximum peak INVEISe VOIS ... ...ttt ettt e 1500
Maximum peak forward VOIES .. ... ... i e 1500
Condensed mercury temperature limits (PC) ... oo e —40 to 4-80*
0 0 0L A 2o 1 - 2.5
T BT LA 1 o = R R R 21 +2
Filament heating time (SECOMAS) ... ...ttt et ea s s et iis e 60
Typical arc drop at 20 amperes peak (VOIIS) ... ....eu ottt 12
Grid control charaCteristiC ... ... vttt it e i e et e e See Curve
Maximum negative grid voltage before conduction (volts) ....... .. ... .. .. i i 500
Maximum negative grid voltage during conduction (VOIts) ......... ... ..o . i e 10
Maximum critical grid current (INICTOAMPS) ... ...t ettt 10
Tonization time (approx., MiCroseconds) .. ..........oi ittt ittt e e 10
Dcionization time (Aapprox., MicCroseconds) .. ....... ... ittt e 1006
Anode to grid capacitance (UU) ... e 4
Maximum ac short Circuit Current (AMPETES) ... ...t tinn ittt ettt e i iiia et are s eanaenaeanens 770
Approx. temp. rise, cond. mercury above ambient (°C) ....... ... . e 30
MoOUNtING POSIION ...ttt e ettt ettt e ottt i Vertical, base down
Net weight (OUNCES) .. oo i i i e i e e e i i e 9
Approximate shipping weight (1bs.) ... ... e 3

*The tube may be started and satisfactory operation will result between —40 and +80°C.
For maximum life the condensed mercury temperature after warm-up should run
between +40 and +80°C which corresponds to approximately +10 to -+50°C ambient.
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NL-778 THYRATRON TUBE

GRID CHARACTERISTIC
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