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Abitrsct 

Data are presented on the operating characteristics of hydrogen thyratroas 
la Una-type pulse generator circuits, Photographs of tho rate of fall of 
anode roltn^e and rise of currant at the start of conduction are shown, and 
graphs of voltage-current-power-lnpedance relationships persit calculation 
of energy dissipated par pulse.  LcUa are presented to show that the Ionisa- 
tion time depends directly on the gas ; reseure, and thut tube drop depends 
directly on cathode emission for the ranges of pressure ani emission COTS red 
by this work. In addition to the operating anode roltage and current, the 
most Important partcater jcverniD^ tube dissipation is gas pressure. This 
1* demonstrated both calorlaetrically and by V-I power plot. Because of 
the great number of possible variables that govern tube dissipation, BO it 
of then uncontrollable, it Is Impossible tc reproduce data with any degree 
of accuracy - 
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■"*■ THBUT80KS „ „^ 
OEWBATOR CIHCüns 

Introduction 

"«••Ureueats 

- «• " - or _ curren        ^  - - *« - -d. ^^   ^ 

C«t0P o1™«»"   *fa
0n the """»»on of th ' *■ » 

Uuifatloa.       °Malne"  fr0a these 2L2!fB*,D *'VrMrauI      fk    "***' "no 

»'«urement. 0f (d£bj   <<££}• '»Port pr.. 
■o Quantität!».        . dt 3?-'' aad Power 

»••• the -..USÄ,-«Jj«. ha. b.8a ea1e ul» "1th the obser»«f« f the»« data    . 

Drop or *°ode f.l^,  „,,, "* 0o "'• t..t 

--••   me  Obser».n •««■»   data 
"•    **t. Bf paI1 of "»•"„. 9f tube> *UM«cap» t0 eopr„ 

Drop " *«. 'oltage.  *„»„ of 
%°° "" '"» 

«•• Of A00de 0u 

"«•■«urenent, of deb      dlv '    "" **h* 

"« <*-»*    "    * " " ' °* tUbe **•  — — with th. „dro. °e as the ,„itch t «• hydrogaa 
__ , -. , and tube droo,  were oade with th« hydrogi dt dt 

ttgrratron operating aa the switch In a line-type palae generator circuit. 

Ott« oa 22i were taken by observing the anode voltage at the «tart of con- dt 

duetlon   with a 6 /ip.i capacity divider and a synchroscope with a sweep speed 

of 10 Inches per microsecond.    Oata on £i£ were taken by observing the cur- 
dt 

rant at  the start of conduction through a non-Inductive coaxial resistor ln 
the cathode lead of the thyratroa.    "oltage-curreat tine relationships war« 
-leterrained by ualn£ a coaautatlng switch and observing both current and volt 
a/re simultaneously on the synchroscope.    The tub» drop was aeasured on a 
cathode ray tube whose vertical deflection plates were connected to the thyra- tron anode and cathode. 

in the following discussion,   Ionisation tlae is defined as the tine taken 
for the anode voltage to fall fro« the aaJtlaum voltage before conduction to 
the flat region during conduction, as observed «1th a capacity divider and synchroscoce. 

A.    Affect of Oas Pressure on £*£   and ÜlS 
dt dt 

In figure 1 and figure 2 are shown fÜfi and ££* on two W}^ tubes 
dt dt 

with different gas pressure,  run la the saae circuit under Identical operating 

953-1 



ANODE   VOLTAGE - CURRENT - TIME    RELATIONSHIPS    AT 
START   OF   0.5 uitc   PULSE     FOR   4C35    THYRATRON 

(SYLVANIA-*5278- 600ji  PRESSURE) 

FALL    OF     ANODE 
VOLTAGE   AND    RISE 
OF   ANODE    CURRENT 

e k «8.0 KV 
ib   «90 A 
*   *0.5>IMC 

W ■ 2000 /sic 
50-«-CIRCUIT 

FALL   OF   ANODE 
VOLTAGE 

eb »80KV. 

TUBE   DROP ~ 75  VOLTS 

)3 jittc 

RISE    OF    ANODE 

CURRENT 

FIGURE  I 
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ANODE    VOLTAGE - CURRENT - TIME 
START   OF    0.5 usec   PULSE    FOR 

(SYLVANIA 

RELATIONSHIPS    AT 
4C35   THYRATRON 

48428- 400ü   PRESSURE) 

FALL   OF    ANODE 
VOLTAGE   AND   RISE 
OF   ANODE     CURRENT 

eb  »8.0 K.V. 

i k  - 90 A 
* O.SjJMC 
«2000/s«c 

50 -«■ CIRCUIT 

t 

FALL    OF   ANODE 
VOLTAGE 

eb » 8.0 K.V. 
TUBE   DROP« 80  VOLTS 

RISE    OF    ANODE 

CURRENT 

FIGURE 2 REPORT 953-3 



cou11tI;ns.     In F] ..:«•. 
: rifur-  of 6C0 j n                           1 
t ton   tine    It   >1        .t '.   I         • 

■   *   - th< ire 1 <be 

fl 
•cr ;i,   the lcalta- 

:,.'■-•      c,   'Ul  Is 
I 

Flcir' ,  ani  ■ *_Jl tin 'J     -•      '•'  '   l(   •! •  re  reading 

:« yc »)   f Ji'e 1 Tilths, cud   repetition '. requvncles       1" 
Figures   "'    1; • ti'n tlr ! .   'hi  sare,    C> jiiec,  al- 

i     Ic.-.te Is  »lightly  Increased at  the 

(ill nil if  length   If   Int. ■ • lth increasing pulse  Un^Ui 

'.e  due to  the  int-t  if.«'   iype  ' •   oi   '.'.•••           : .-.   rsctlcnt  «ere used, 
he   rate of ri         I on  til    tine  '"elay per section of  the 

MI.' ik       In  these part; cs.   • :-.e tine delay ;er  section Increased with 
in» pulse length,  r,n'* t' t   .    . '   •       .     • .  *as correspondingly re- 
iu.ed-     Figures  '>,         en-i '• show data   talon  or. a  3?cood  ^'i.Z tube  under  the 
sane  OJ.-.TB».ng tube  hi!  a  cressu.f   reallng of «!■ JCr ji.     Fig 
ures fab.   lb,  and St    . •■  ■    oclsatlon time   is approximately con 
st int  for  different   ;>.:r citlo-. rates,   nlthougn with the 
lower gas pressure,   i fter AS coapare-1 to    Oh usec for the 'jCHS 
with higher gas pres 

Figures 9 aid   i . . lines   if.  five '•C't)  tubes operated 
i.Ller   lclertical   circuit   rod it to'is. ta  show   t:*t   the  rate of  rise of 
l hi-rat run  current   . 'at   extent  oa  the   tubi   as well as  the  circuit 

In Figures 9 and 1C,  .l_b. 'noreases v  ' »li.g gas pressure, 
dt 

leb !   t 8       Effect  of Series   l.idurtence e üape.ity  on   iX£    and 
dt dt 

Figure 11  sr.cws  tne effect of  the ailition of  100 yujif shunt  capaclt> 
acros«   the  thyratrou  for a  low pressure ')C??      (See Figures b,   /,   and (S.)     The 
rate of fall of voltag-  is not appreciably affected,  and  the rate of rise of 
current   is  slightly  increased-* 

Figure 12 shows  the effect of S/uh ii.iuctauce   in series with  the 
anode  lead  for a high pres.-iie  th/ratrot..     It  is difficult tc  evaluate the 

effect  'Jf  the   lnluctan-e on —— because of  the oscillations,   but —-    Is 
It dt 

greatly reduced.» 

^-    Thyratron 2il ecioare4   tc  — rr  the tat cut fulse on Resistance Load 
dt 

Figure 13  comfires the thyratroc cucrent pulse an1 output  voltage 
pulse on resistance load for two circuit conditions of lncreaslny stray shunt 

•see Radiation Laboratory Eeporl 'jl-iO/i.S/k^, & Stuiy of   SiJ22 Uathode Spariciug 
In the •'estlnghcuse SSa Modulator. 



ANODE    VOLTAGE - CURRENT- TIME     RELATIONSHIPS    AT   START        -5 
OF   0-25 usec    PULSE    FOR     5C22      THYRATRON 

(SYLVANIA - 54470 -   500 JI   PRESSURE ) 

FALL OF  ANOOE    VOLTAGE 
ANO   RISE   OF   ANODE 
CURRENT 

6b »16.0 K.V. 
ib «144 A 
C  -0.25JIMC 

"r   «3000/ttC 
50 -n. CIRCUIT 

0.1 jjsec 

■aaaaaaa» •«•»•«waaaa.-tfpx «•■».'  aaj 
 taaaar     • «••   «■■■•■■■•■■■•af 

Efa*«aat.     a»aM£aaai 

Ji. 

FALL   OF    ANODE 
VOLTAGE 

6b -I6-0K.V. 
TUBE   DROP-* 120 VOLTS 

.05jjsec 

jaaaaaaaaa» 
laaaaaaaaaait 
■aaaaaaa  
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 taaaaaaaaaaa« •■• aaaa «a* «aa-  -afJI 

■aaaaaaaaaaa-••-«aa» aat «aa   B ■aaaaaaaaaaa at--aa aa» ta» •■ W 

]?••■• S:J:S: .::r :r ä^ 
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■mva*   «aaaaaa*- a«'   agaai 
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»a**-      ^aaaaaaa»       aiiiaja-^« 
iaaaa-ia - »■«•<■■ 

RISE    OF   ANODE 
CURRENT 

FIGURE   3 REPORT 953-5 



ANODE    VOLTAGE - CURRENT - TIME     RELATIONSHIPS    AT 

START    OF    05usec   PULSE    FOR   5C22   THYRATRON 
(SYLVANIA - 54470 - 5I0JJ  PRESSURE) 

FALL   OF  ANODE   VOLTAGE 
AND   RISE   OF   ANODE 
CURRENT 

e b •-16.0 K.V. 
ib »144 A 
2 «OSjjtac 

S- ■ 2000/ttc 
50-A. CIRCUIT 

FALL   Of   ANODE    VOLTAGE 

6b » 16.0 K.V. 
TUBE   DROP*-   120 VOLTS 

A   k 6jJMC 

RISE   OF  ANODE    CURRENT 

FIGURE  4 
REPORT 9S3-6 



ANODE   VOLTAGE-CURRENT-TIME  RELATIONSHIPS   AT  START 
OF   II  .pLSEC    PULSE   FOR    5C22    THYRATRON 

(SYLVANIA-54470 -        500Ji  PRESSURE) 

FALL OF ANODE  VOLTAGE 
AND  RISE OF CURRENT 

6b - 16.0 KV 
lb » I44A 
T  * I.I ^LSEC 
Mr = 1000/SEC 
50 A CIRCUIT 

H u 05J1SEC 

FALL OF ANODE VOLTAGE 

6b = 16 0 KV 

TUBE DROP '120V 

RISE OF ANODE CURRENT 

FIGURE   5 REPORT     953-7 



ANODE   VOLTAGE -CURRENT-TIME   RELATIONSHIPS  AT  START 
OF   0.25 ^SEC   PULSE    FOR    5C22   THYRATRON 

ISYLVANIA -57502  -  «30QU. PRESSURE) 

FALL  OF ANODE VOLTAGE 
AND RISE OF ANODE CURRENT 

6b  = 160 KV 
ib   = 144 A 
T   « 0.25 JA SEC 
VJr=3000/SEC 
50 A   CIRCUIT 

FALL   OF ANODE  VOLTAGE 

• t :I6 0KV 
TUBE DROP - 125 VOLTS 

RISE OF ANODE CURRENT 

FIGURE REPORT   953-8 



ANODE 
OF   0.5 

VOLTAGE - CURRENT -TIME RELATIONSHIPS  AT  START 
^SECOND     PULSE    FOR    5C22    THYRATRON 

^SYLVANIA   -57502-     300Ji   PRESSURE) 

FALL  OF  ANODE   VOLTAGE 

AND   RISE   OF   ANODE 

CU
T:,SOKV 

ib ->44A 

X  =05^SEC 
v., = 2000/SEC 
50 A CIRUIT 

01 JJ-SEC 

mM      «L,   OF 0»00e  VOLTAOE 

»K =16 0 KV TUOROP-^VOLTS 

iS5«Ss« 

FIGURE   7 

RISE 
OF ANODE CURRENT 
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ANODE   VOLTAGE-CURRENT-TIME   RELATIONSHIPS   AT  START 
OF   I.I   USEC   PULSE   FOR   5C22    THYRATRON 

(SYLVANIA -57502-       300J1 PRESSURE) 

FALL   OF   ANODE    VOLTAGE 
AND   RISE OF ANODE CURRENT 

eb s 16.0 KV 
ib s 144 A 
T "- I.I J1SEC 
Mr « 1000/SEC 
SO n. CIRCUIT 

■ ■ ■■■! »— —   »a——l——— 

0.1 J1SF.C 

FALL   OF ANODE  VOLTAGE 

eb = 16.0 KV 
TUBE DROP «• 125 VOLTS 

J1SEC 

FIGURE   8 
REPORT     953-10 



* 48428 

380  MICRONS   PRESSURE 

61  VOLT   EMISSION   DROP 
AT   90A 

* 461974 

450  MICRONS PRESSURE 

50    VOLT   EMISSION  DROP 
AT    90A 

*-5278 

650   MICRONS   PRESSURE 

50  VOLT EMISSION  DROP 

AT   90A 

4C35   THYRATRON   CURRENT   PULSE  SHAPE   AS  A  FUNCTION 
OF   GAS   PRESSURE 

8b = 8.0 KV 
ib =~90A 
T  =0.25 JiSEC 
\Jr * 1000/SEC 

FIGURE     9 
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»2 

680    MICRONS   «"»»* 

»30   VOLT   EMISSION 

DROP    AT    90A 

tt 52558 
820   MICRONS    PRESSURE 

66    VOLT   EMISSION 
DROP   AT   90A 

5 MC 

SWEEP 
SIGNAL 

CALIBRATION 

AC35    THYRATRON      CURRENT     PULSE   SHAPE    AS    A 

FUNCTION    OF     GAS    PRESSURE 
>B0 K.V 

V   = ~90A 
Tj    = 0 25ji»«c 

vJr  =»000/««C 

FIGURE   10 
REPORT 953-1* 
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cfifa~tty  i '.hyratrcn. 

These tin-i «how '.h               ' n  :■ il.i be expected 

from tht-  nut-, irt:  !                                 ..•■ the thyratron 
This  sir*y capscit/,   . h      r*         ' •''.•.   1*  -lischarged  through 
the thyrnt.-- .    "i    ■•! the  thyratron.     It   is 
evident   It                                                   ' •                             »piclty  Joe» not 

dlh 
appear nt '.he         r this rent ' thyr.stron —— should 

be madf at the thyra'rm. P.L : not -n pulse. 

Kffrcf i: •. 
it 

Figur-.s  iU,   :' ,   and  It   sh.w Ü t.   . .ü£ on 9 ±~V> operated  In 

<:t     Ltn fi v j] t . ■  y.O ki Of necessity. ',0 ohm 

££!> varies  wit!',  t- . '      lculüni.: •    is   the  sa.tie  for 
dt 
all three  oper*ttn,- 

III. luhc  Drop 

In Figure  1;   Is  shewn   '.he  . lode  tube crop   lor a *»C35 operated at 
1.1 usec pulse durali   n,    .r!   lncreasi- i eafc  current   in a lj0 one circuit.     For 
this  tube,   '.he nr.n t -  ■■.:•! i' op Is  nenr}y  constant for increasing peak 
current. 

In Figure 18    lr.  tf.owa th-j anode cnth.-.ie tube drop on two UC7^>  tubes, 
operated, under Identical  conditions of 1  1  ur.Dc pulse duration,  but with dif- 
ferent values  of measured ca'.ho.ie emission.     In these  two tubes with approxi- 
mately tfi-i;il  gns pressure,   the  tube drop varies directly with the  emission 
drop. 

Figures  19 an! 20 compare the tube drOF  o:   three •*C3b tubas with the 
emission droj   as recurxi  with the standard  thyrntron peak emission tester 
These data shov that  the anoie-cathode  tube drop  can bo approximately deter- 
mine!  fro.i; the ae*surrd  cathode  "oistlon. 

Figure 21  shows the nnr.de-cathode tube dro;   en three $322 tubes 

IV. Dissipation Measurements 

A.    Power vs  tic«  for a  single puls* Eud voltagr-current-power-lipedanee 
relationships at  start  of conduction 

Figures 2?.      28 shew graphs of power vs  lime for a single pulse, 
am voltage-current-power- impedance relationships at  the start of conduction 

•See Radiatiju laboratory Repo-t 82S,   fages 1^-17- 

9b5-l6 



ANODE   VOLTAGE-CURRENT-TIME   RELATIONSHIPS  AT START 
OF I.IJJLSEC    PULSE   FOR   4C35   THYRATRON 

(SYLVANIA- 4842 8 - 40OLL   PRESSURE) 

FALL   OF  ANODE  VOLTAGE 
AND RISE OF ANOOE CURRENT 

•b > 8.0 KV 
ib *85A 
T « I.I JJLSEC 
VJrslOOO/SEC 
SO A. CIRCUIT 

0.IJ1SEC 

FALL   OF ANODE  VOLTAGE 

•b - 8.0 KV 

TUBE  DROP ~ 80 V 

06 J1SEC 

RISE  OF ANODE   CURRENT 

FIGURE     14 
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ANODE VOLTAGE - CURRENT- TIME RELATIONSHIPS AT START OF I.IUSEC 
PULSE FOR 4C35 THYRATRON 

(SYLVANIA-48428 — 400U  PRESSURE) 

FALL OF ANODE VOLTAGE AND 
RISE OF ANODE CURRENT 

eb»  4.0 KV 

ib« 38A 

X   *  IlilSEC 

Vr" 1000/SEC 
50/1 CIRCUIT 

■f >-                1.1 
1                         ■ ■ " 

!  ' ■    -• 

i    :i(#f 

1   '            "**"' 

^         4 

y~ i—~ 

LOJJJLSEC-». 

J.06     L_ 
—*1jlSECr 

FALL OF ANODE VOLTAGE 

6b » 4.0 KV 

TUBE DR0P~T6V 

RISE OF ANODE CURRENT 

FIGURE 15 REPORT   953-18 



ANODE VOLTAGE- CURRENT- TIME RELATIONSHIPS  AT START OF 
1.1X1 SEC PULSE  FOR 4C35  THYRATRON 

(SYLVANIA— 4842S 400X1   PRESSURE) 

FALL OF ANODE VOLTAGE AND 
RISE OF ANODE CURRENT 

6b 

l'b 
T         w 

ur - 1000/SEC 
50A CIRCUIT 

2.0 KV 

I7A 

I'XtSEC 

FALL OF ANODE VOLTAGE 

6b* 2.0KV 

TUBE DROP^ 75 VOLTS 

X1SEC 

R'SE OF ANODE  CURRENT 

FIGURE 16 

«PORT 953-,9 
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These  RI-H- : 
Figure 
Figures  ?].   c'<. ifa» I 

:   tv   at   11 an1   III. 
, r. Re   iuratlou,   an! 

*e with oi:erat- 
«•'i   level   • lrcult.      Figures  22,   2},   and  2fc 

coajiar"  the   • - '.   a  .ength and  repeti- 
tion frequency .to   • ., ■     '»rrer.t  ratings  In a 
5>0 ohn circuit. 

lii Figure:   22a   •             . •,■   at  1.1 jisec pulse duration, 
ajproximtely  2?-2vj)   :'.   the   l  •!.;:'' Is use!   1-.  establishing  conduc- 
tion.     Frca Figures  r.:b an.:  ?'   .1' it   the   tuoe  Impedance  reaches 
a very  low  valui ,               "i                                             ■■ 

As  the op'.ratlng Rawer 1. fi . .-',.,  and 2^,   the 
power  vs   tl-e  ':ur'j l(   ip-   it rlctlc       In Figure 2^a, 
with ar. anode  voltn. i t*     • •    -   •   i ■   used   In establishing 
conduction,   r.n!  t^.ls   ..' ..:   8.C  *■» 

rt-   "fja,   f.  -  »     y; at   16.0 IT»,   the  energy 
dl»s'.p   ted   '.:.   the   tu -   frr I  1.1 c  it pulse  la 1*27  \ 10-3  Joule« 
as  '■noin-1'  t = approxirntrly  i;   • '   J   ■'.   • for a 1*^3t> a*  p n kT *-n<i  tne sane 

I   sülpeted  energy  Is  lost 
frr  the US3*) 

2/ ar.d t                                        ' • ssur«   ">n the distribution of 
disslpr.                   v   ".ir^'if;  th    ruise.     This canicular tube was faulty  because 
In H                             ntioti  lu n cnlorlr ■    r,   the ,;■•'  pr-ssurM  fell very  rapidly 
tnd  eh/.aged   tie cir«.'. .• iowever,   this   cose   is a  very 
Interesting inr n:.i   is   s problem.     In Figure ?/,  about 
»l£ of thj  dissipated  nnerfjr '   -hing conduction,   and  the  ic 
pedance  Is rtonn t-  on       o   i       :     •           > Figure 28,  about  73 b£ of the 
dissipated   <*n- rgy   is  lout   in establishing ton,   and the  impedance   1^ 
down  t      it-   ut     .:*   t   "   lr\ 0-1* p- ■ 

J»      Av..-: r  31stlpa*.t?n  verius  tulse S"petltiOB Frequency 

In Figure 29   Is pi—   1  the varletl-ii.  In av:rage power dissipation with 
pulsr   repetition frequency.    The variation Is ar.i rcxtmately lln«ar,  and  since 
the average power   is a  fiiactlo:-. of pulse   repetition frequency, 

watts  =  (joules/pulse)  (p':ir«r,/necc-dl, 

the graph starts nt   the  origin for \:r.r:   p' 

C.     Average i'owor  Dissipation versus fi'lae Surntior 

In >'ifeur*  3c  is plotted  the variation  In avcrng.' power dissipation with 
pulse duration.    Theoretically,   the  interne; t of  these curves at  sero pulse 

56'-J2 
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dumtloi;  iivlc                     ,    .fc r- ••>.                                                   > equal  tt  the 
energy                               estaMli iiowev-r,   this  energy  depends 
on the   .     • i'.  it   hi.«   ■■--■  i. al :••■-iy  e""wn In Figures 3-* 
that wi                     i.veDtirnr"   Ty ••; E pi,.??  f   .Ting n  U   rks.   It   1»  difficult  to 

ÜS  constant    f       different '. -aI  difficulty 
• at 

probi.bly  r.jplhin'   *hy t '     Instead of  down 
with dtvTf-aolnf   ru 1'-pt length» less  than 

C.?^ unf--,   • ■«    incr 
at. 

for the ileireaie lr. pulse 

length       In ;.T.y event,   '. - r                                         l.-ieut   Bt  short  pulse»  with 
ron->crit '■ c : .«■ . 

D.     Ave.-p/.- • Level 

In f   ,-ure  }1   1* irli.ti>:.   In ave.-'if-,i.- j;Owsr dissipation «hen 
the oil -8 tin,;  powei Iren It   iapcdar.ee       In Figure 
32,   the power ■ ■ e lance to that the anode 
voltnge «as kev .'         the jenk   :urrent  *■■>>   raried.     In Figure J3i   the 
anode voltage  «»S wl' ihlle  i:                   t   reoained approximately  constant 
The data  of Fl( .res Ji ■     .      i   t>y    on"ect.ln£ pulse forsllng networks 
In series and  p'irolI*i. Ihri         '                that   if  ;t  is naoe^Bary to reduc* ave- 
rage jower dissipation  ' .  t'   r,-t;cn \j  redming th-  operating power level. 
It   is -.>r-  '.'ffectlve   ta re luce  !?o*h   :un ent   .                           than Just   cne  or  the 
other 

fc.     Avtraff Power   Olssi;.   ti:.. 
for Constant   Duty 

»5 P. Function . r Ful»e Repetition Frequency 

Fi,;'-r£s 31»,   35.  36,   «.nii  37 [resent sar tubes,     iince previous 

data have sh;wn that ■    h 

dt ' 
tend«  to  Increase will, shorter _ulses with conveu 

tlonal  pulse  fonrln,» networks,  the curv;s of average dissipation versus prf 
for constant  duty should  nut  to  linear-    The  linearity of the  curve!  in Fig- 
ures }U «id  35  1» prob.ibljf coincidence,  and  the non-linea.-lty of Figures 36 
and 37  1» lore correct.     Figure l& 1» a cca^osite plot of Figures  jU-*7,  and 
it  is  evident  here  that  the average no«>r dissipation Increases with decreas- 
ing gas pressure-    Thli- nay he due to the  Increase  la energy dissipated In 
establishing conduction as shovn in Figur«* SJ and 28.     Figure 39 1* a plot 
for a 5^22 thyratron.    Thj effect of series ano'e  Inductance on dissipation 
can he seon here.     It was  show-  In Figure  12 thst series Inductance reduced 

——.    By Uniting _Jt,   the ener-jf dissipated during the  start of conduction 
dt dt 

is  reduced,   and  the averse ancde power dissipation is  lowered.    The  reduction 
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if nv ■ -•■        ,   aw'   th»   'n-rease 
of (!'.'•' 'lt.y across  the 

F.    ConjH.-lso- a  for ! jis>.-c pulse, 

Tube 

U8U2X 

Cai ; r. /.I 

l6.9  watts 

•  8 

•.• c li.O 

1*2 f 

"    . .   -■ : : rst   t /■ /.  ' ■ .Ail   u.e  oth*r data were 
taken aft-;r thin tube hai been ope.' rtiVerably,   ml the  reason for 
the lncre»»-'   In <\'.--■ • :    1. In all   th ithe.-    ITVOS  i* j.Tobnbly ilue to 
fluctuations   In gH'-   i 

To a fair approximation,   the ^C2? rust dissipate apf roiiiately  four 
tiies  th>-  tri'T.L-   thnt   th    '•:■'-    li <ben the  t.c   tabes are operated at 
thrir  ie»pective Eaxlaiuzi  rat. .gs,  anl  the  snie p;ilse duration and repetition 
frequency. 

The data presented  in this  re; ort  lndlr-.te that  the energy dissipated 
in the hydrogen thyntrou depends on thr following: 

1. eD -- aaoie »o±fcage at  the start of conduction 
2. lb —  peak anola  current- 
3. pulse duration. deVj 
4. gas prosBure    -   controls —r— anl  tr seme  uitent  —:. 

^ dt at 

•)      cathode amlt.f!ou --   controls  ti be Jrjj . 

dlb 
it 

%}-*> 



*lth this numbr 
ga< prn««urc ( i. 
from o:ie t'.re  tr 

f  po" ^ffectlrg (HsKlpatlon,   partlrularly 
TOl«»i.-n,   It   Is nlT..;st   l.'p-j'sirie  ;     luyllcate data 

The writi r  v'.nhes  to n-:'. vlei^'   ,vv* ast 1 U. nre  of Jnhn T.   Downing, 
1*0 Shore,  am Ms« M«r'. • the  d;it:i >c which this report 
1» hatcl 

Stnuley J.  Krullkoikl,  Jr. 
November ZJ,   19!*5 
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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 riss of anode 
current, snd 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 ldth any degree of accuracy. 
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