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Abstract

Data ars presented on the operating characteristics of hydrogen thyratrons
in line-type pulse gonerator circuits. Photograpns of tho rate of fall of
anode voltage ani rise of curvent at the start of coaduction are shown, and
graphs of voltuge-current-prwer-impedance relatiorships permit calculation
of energy dissipated zer pulse. Data are presented to show that the lomiza-
tion time degends cdirectly on the gas ; ressure, and that tube drop depsnds
directly on cathode eriscion faor the ranges of pressure and emission covered
by this work. In additiczn to the opsrating ancie voltage and current, the
most important parecater cverals; tube dissipaticn is gas pressure. This
1s demonstrated both calorimetrically and by V-1 power plot. Beceuse of

the great number of possidlas variables that govern tube Jissipation, most
of them uncontrolladle, it is impossidle t¢ reproduce data with any degree
of accuracy.

S. J. Krullkoski, Jr.
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EYDROGEN TEYRATRONS IN rULSE GENERATOR CIRCUITS
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ANODE VOLTAGE - CURRENT - TIME RELATIONSHIPS AT

START OF O.5usec PULSE FOR 4C35 THYRATRON
(SYLVANIA -%5278 - 600 PRESSURE)

FALL OF ANODE
VOLTAGE AND RISE
OF ANODE GCURRENT
e) =8.0 KV
i. 590 A
T 205 psec
Vr 22000 /sec
80~ CIRCUIT

FALL OF ANODE
VOLTAGE

‘. =80 KV.
TUBE DROP ~ 78 VOLTS

RISE OF ANODE
CURRENT

FIGURE 1|
REPORT 953-2




£ RELATIONSHIPS AT

ANODE VOL TAGE - CURRENT - TIM
R 4C35 THYRATRON

START OF O.5usec PULSE FO

(SYLVANIA - 48428 ~ 400y PRESSURE)

FALL OF ANODE
VOLTAGE AND RISE
OF ANODE GURRENT

ey =8.0 KV,
ip =90 A

T =0.5u80¢
vV, 12000 /sec
50-n CIRCUIT

FALL OF ANODE
VOLTAGE

e » 3 8.0K.V.
TUBE DROP ~ 80 VOLTS

RISE OF
CURRENT

FIGURE 2
REPORT 953-3
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ANODE VOLTAGE - CURRENT - TIME RELATIONSHIPS AT START -5
OF 0.25usec PULSE FOR 5C22 THYRATRON

FALL OF ANODE VOLTAGE
AND RISE OF ANODE
CURRENT

6, =16.0 KV.

ip =144 A

T =0.25us68c

¥» 2 3000/sec

50~ CIRCUIT

FALL OF ANODE
VOLTAGE

ep =16.0 K.v.
TUBE DROP + 120 VOLTS

CURRENT

FTM ..

FIGURE 3 REPORYT 953-5




ANODE VOLTAGE - CURRENT - TIME RELATIONSHIPS AT -6

START OF OSusec PULSE FOR 5C22 THYRATRON
(SYLVANIA - 54470 - 510 4 PRESSURE)

FALL OF ANODE VOLTAGE
AND RISE OF ANODE
CURRENT

ep =16.0 K.V.

ip =144 A

Z :0.5usec

v, = 2000/sec

80~ CIRCUIT

FALL OF ANODE VOLTAGE

8) = 18.0 K.V.
TUBE DROP ~ 120 VOLTS

RISE OF ANODE GURRENT

FIGURE 4 REPORT 9353-6




ANODE VOLTAGE - CURRENT - TIME RELATIONSHIPS AT START
OF Il JASEC PULSE FOR 5C22 THYRATRON
(SYLVANIA - 54470 - 50044 PRESSURE)

FALL OF ANODE VOLTAGE
AND RISE OF CURRENT

eb = 16.0 KV
ip = 144A

T =11 JASEC
\r = 1I000/SEC
50N CIRCUIT

FALL OF ANODE VOLTAGE

ep = 160KV
TUBE DROP ~I120V

RISE OF ANODE CURRENT

FIGURE 5 REFORT 953-7




VOLTAGE - CURRENT-TIME RELATIONSHIPS AT START
0.25 JASEC PULSE FOR 5C22 THYRATRON

(SYLVANIA -57502 - =~30Q PRESSURE)

FALL OF ANODE VOLTAGE
AND RISE OF ANODE CURRENT

ep = 16.0 KV
ib =144 A

T = 025JLSEC
Ur =3000/SEC
50N CIRCUIT

FALL OF ANODE VOLTAGE

ep =160 KV
TUBE DROP ~ 125 VOLTS

RISE OF ANODE CURRENT

FIGURE 6 REPORT 953-8




NSHIPS AT START

_TIME RELATIO

3004 PRESSURE]

OF ANODE VOLTAGE

FALL
F ANODE

AND RISE O

CURRENT
ep = 16.0KY

\Jy = 2000/SEC
50 n CIRUIT

CALL OF ANODE VOLTAGE

eb 216.0 KV

TuBE DROP ~126VOLTS

OF ANODE CURRENT




ANODE VOLTAGE -CURRENT - TIME RELATIONSHIPS AT START

OF 11
{(SYLVANIA -57502 -

USEC PULSE FOR 5C22 THYRATRON
30044 PRESSURE)

FALL OF ANODE VOLTAGE
AND RISE OF ANODE CURRENT

ep = 16.0 KV
ip=144A

T = 1.1 JLSEC
Vr = 1000/SEC
50 N GIRCUIT

FALL OF ANODE VOLTAGE

eb = I6.OKV
TUBE DROP ~ 125 VOLTS

REPORT =
FIGURE 8 953-10




* 48428
380 MICRONS PRESSURE

61 VOLT EMISSION DROP
AT 90A

# 461974
450 MICRONS PRESSURE

50 VOLT EMISSION DROP
AT S0A

* 5278

650 MICRONS PRESSURE

50 VOLT EMISSION DROP
AT 90A

c

4C35 THYRATRON CURRENT PULSE SHAPE AS A FUNCTION
OF GAS PRESSURE
ep = 8.0 KV
ib =~90A
T =0.25 WSEC
\Jr = 1000/ SEC
FIGURE 9

REPORT 953-1I




17 52341
680 MICRONS PRESSURE

130 VOLT EMISSION
proP AT

1t 52558
O MICRONS PRESSURE

82
66 VOLT EMISSION

prOP AT 90A

c

CURRENT PULSE SHAPE
OF GAS PRESSURE

eb =8.0 K.V.

in =v 90 A
= Q.25 nseC
Yy = 1000/seC

FIGURE 10

4C35 THYRATRON
FUNCTION
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ANODE VOLTAGE - CURRENT - TIME RELATIONSHIPS AT START

OF IIJASEC PULSE FOR 4C35 THYRATRON
(SYLVANIA - 48428 - 40 PRESSURE)

T FALL OF ANODE VOLTAGE
AND RISE OF ANODE GCURRENT
®h = 8O KV
Ip = 85A
T = 1.1 JLSEC
\Ir=1000/SEC
80 N CIRCUIT

0.1 JUSEC -

FALL OF ANODE VOLTAGE
ep = 8.0KV
TUBE DROP~ B8OV

RISE OF ANODE CURRENT

REPORT




ANODE VOLTAGE — CURRENT — TIME RELATIONSHIPS AT START OF 1LUSEC
PULSE FOR 4C35 THYRATRON

(SYLVANIA— 48428 — 400U PRESSURE)

FALL OF ANODE VOLTAGE AND
RISE OF ANODE CURRENT
eb = 40KV
ib s 38A
T = LIMSEC
Vr = 1000/SEC
500 CIRCUIT

(- O1HSEC

FALL OF ANODE VOLTAGE
ep = 4.0KV

TUBE DROP~ T8V

RISE OF ANODE CURRENT

FIGURE 1S REPORT 953-18




ANODE VOLTAGE — CURRENT ~
Liu sgc PULSE FoR 4C

FALL OF AN

ODE VOLTAGE AND
RISE OF A

NODE CURRENT
€y * 2.0xv
ib s I7A

T Liusgc
Vy = 1000/8€g¢

Son CIRCuUIT

FALL oF ANODE VOLTAGE

8b* 2.0 Ky
TUBE DROP.. 75 yo1g

RISE oF ANODE CURRENT
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VOLTAGE - CURRENT - POWER- IMPEDANCE VS TIME
AT START OF PULSE
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Krulikoski, S. DIVISION: Electronics (3)
SECTION:  Electronic Tubes (8)
CROSS REFERENCES: Thyratrons (94180); Tubes, Electronic
) (95220)
&

NTle 15860

. AGENCY NUMBER
R-953
REV

N

AMER. TME Hydrogen thyratrons in pulse generator circuits
FORGN. TITLE:

U

ORIGINATING AGENCY: Massachusetts Inst. of Techmology, Radiation Lab., Cambridge

ABSYRACY
Data are presented on the operating characteristics of hydrogen thyratrons in line-
type pulse generator circuits. The rate of fall of anode voltage, rate of rise of anode
current, and tube drop are presented. In addition to the operating anode voltage and
current, the most important parameter governing tube dissipation is gas pressure. This
is demonstrated both calorimetrically and by V-I plot. Because of the great number of
possible variables that govern tube dissipation, most of them uncontrollable, it is im-

possible to reproduce data with any degree of accuracy.
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