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(P ro jec t  iigreement NO. 1) 

A k lys t ron  window wae punctured dur ing  1.K-IV opera t ions  J u l y  17, 20,  
219 1959, T h i s  window waa p a r t  of an assembly cons i s t ing  of LL c i r c u l a r  
wave guide and an a c c e l e r a t o r  wave guide window. Tlie inter-window, cir- 
 CUB^ wave guide w a s  evacuated w i t h  a t i t an ium ion  pump (vac-ion- type)* 

The appearance of t h e  window damage WUB typ ica l  of many that have 
been observed. The ceramic f a c e  a d j a c e n t  t o  the inter-window vacuum cliam- 
ber B L ~  blackened, whereae tlre tube s i d e  was clean. Marke on t'iis ceramic 
iElurfacep which were tlie r e s u l t  of' electrigal discharge,  were roughly par- 
a l l e l  and a l igned  about an axis t i l Q e d  2 5  t o  t h e  r i g h t  of vertical a~ 
viewed f ac ing  tlre window and Iclyetron. 
cracked d o n g  t!iis axis .  Tlie ceraoic p l a t e  had been punctured i n  severa l  
p l aces  but t h e  r e s u l t i n g  ho le s  were a m 1 1  i n  s ize .  Light  could be observed 
through tlie crack bu t  n o t  tho  lioles. T h e  puncture holes occurred i n  an 
area roughly one-third t h e  d i s c  dicbmclter, centered on t h e  a x i s  noted above, 
and adjacent  t o  t h e  bottom w a l l  of t h e  c i r c u l a r  wave guide. 

In addi t ion ,  t ho  ceramic vas 

Lkidence of a r c i n g  a t  t'ie c i r c u l a r  nave guide vacuum pump uu t  WQS 

discovered a t  the same t i m e  that tlie k lys t ron  window damage =a8 .foundo 
The i n s i d e  su r face  of tlie brass c i r c u l a r  wave Guide was CarIcend. Arcing 
between bera  i n  t h e  punpout t h r o a t  had produced slurface melt ing of t h e  
b ra s s  &Q an ex ten t  t h a t  i nd ica t ed  considerable  power ldse i n  t h i s  l imi t ed  
area. Uelltiny; vaa most no t i ceab le  on t h e  f i r s t  two bars n e a r e s t  t h e  kly- 
s&rm and l i & t l e  o r  none on t h e  bar8 n e a r e s t  the load. 

E1 S CUSS I 0 N 

The exact cause of t h e  window f a i l u r e  is  no t  determinable from t h e  ev- 
idesace given above. 
the following event8 occurred. First, k lye t ron  tube apurious o s c i l l a t i o n s  
may produce reeonanf vol tages  i n  t h e  cav i ty  cons i s t ing  of t h e  1-15/32" ID x 
1-21/32" long pumpout n ipp le  which i s  cloaed a l l  bu t  a 21/32" hole. 
this produced spark over between bar8 of tlae gmpont  throat .  
a r c ing  increased  t h e  p re s su re  i n  tlie inter-window sect ion.  Fourth, this 
allowed %he sur fuce  o f  t h e  window ceramic t o  spark and hence puncture. 

Iiowever, some thought on this mtter specula tes  that  

Second, 
Third, t h i s  
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The sub jec t  tube window f a i l u r e  is but  one occurrence of %his er,akna'e 
i n  t h e  experience wi th  the l a a t  f o u r  tubes &hare have been installed CSB 

MK-IV, and then have been removed for various r e a s ~ n a  ( t w o  w i t h  end-oi-life 
temperature l i m i t i n g  and one with punckured glum seal) .  The ~%i,t~ched 
t a b l e  summarizes this h i e t o r y  and includes experience stortin:: i n  iltXcT<$iA,r9 

1957, tlie period in w h i c h  dX-IV utiliza&ion increased from an cbveragc. ob' 
50 t o  60 hours  pe r  nonth t o  an aoeraze of 70 t o  80 hours p e s  E I Q L I ~ ~ I  IEAX:P,ST- 
e r a t o r  opera t ing  t imeo 

The hours p e r  nonth a c c e l e r a t o r  opera t ing  t i n e  inc ludes  .tihe do$a;P ac- 
c e l e r a t o r  runnins  time p l u s  t h e  time t h a t  t h e  machine is sedsdy ts run I D  
i'avor of a project.  Dn t h e  other hand9 k lys t ron  operatin:; t ine  initlwdes 
only t?ie t o t a l  tbne that the tube is receivinf i  beam power a5 P ~ f % i c a & c d  by 
the average cur ren t  flow t o  the tube cuflrodeo 

The k lys t ron  window of' high power k lys t ron  u n i t  Noo 44 v;as purmct.sar& 
c'urinrr D tube processing run 0p1 EfK-IV s t c ~ t i o n  Xo0 IC-2. T n i s  run WCLB ~ i ~ d e  
f o r  t h e  purpose oi' i nc reas i cg  t h e  tube*s  r.mlan operat ing voltage ts 303 b 
i n  order  t o  p e r n i t  the  LIK-IV acce le ra to r '  8 u s e  up t o  a required 80 Efevo 

The high bean vol tage  was necessary because t h e  e f f i c i e n c y  (23 per @ens&) 
o t  k l y s t r o n  tube u n i t  No. K-39 opera t ing  i n  a c c e l e r a t o r  e t a t i o n  K-1 ca l l ed  
f ~ . -  380 kv (I65 amps pulae) peak beam pulse vol tage  in order  %o prorids t h c  
90 .'iw peak beam power requi red  for 112,Ei bIw peak rf power i n p u t  f a  t h e  &t:ce%- 
eratoro 
charging choke d i c t a t e d  that  both k lys t rons  were operated a t  $he same 
charging vol tage  level* Thus, i n  order t o  produce an 80 Mev energy level, 
acce leva tor  s ec t ion  NoP 1 required klystron u n i t  Noo K-39 to opera$e a& 
300 kv 'lean pu l se  (50 Lln bean input )  for 12.8 blw rf outpue p s u d u c i q  38 EBev 
(12O acce le ra to r ) ,  and ucce le ra to r  s ec t ion  No. 2 supplied by bltystrun e \ ~ i * b  

No. K-44 operated a t  300 kv beem p l s e  (58 Mw becam i npu t )  f o r  15 Mw OB' trf 
oueput prvducing 42 AIev ( IOa accolera tor ) .  

The presen t  arrangement in $lie EK-IV modulator using a cornon 

The f i r s t  evidence of window f a i l u r e  waa tlie e r r a t i c  wave sIiape sf %he 

Di sass mblp  of tlie inter-window c i r c u l a r  T V Q Q ~  guide assembly revealed 
s igna l  of a cryetal de tec to r  located a t  the a c c e l e r a t o r  s e c t i o n  Hoe 2 si' in- 
put. 
t h e  window dmmsge, which waa confirmed by f a i l u r e  t o  hold Bacptm in Lhe kRy- 
s t r o a  t.ubeo 
turned o f f  and t h e  n i t rogen  trap wa8 blown dry. 

Phe k lys t ron  h e a t e r  power and t h e  d i f f u s i o n  pump were previouarly 

The p a r t i c u l a r  inter-window c i r c u l a r  wave guide s e c t i o n  consiets of 
3" ID brass tube  wi th  two atandard 9-3/4"I I D  i4°e r i n g  ~ O O V Q  flangpe, 3-lln/32ca 
face t o  faceo The pumpout n ipp le  iis a brass tube  l-15~X?Qe I D  x l-21!32Q' long. 
The pump end of t t e  nipple i s  clorsed a l l  but a 21/32'O holeo The vslrcum pump- 
o u t  t h r o a t  a t  the n a l l  of t h e  3" c i r c u l a r  wave guide is made of (7) 1 /BW 
wide s l o t s  p a r a l l e l  t o  tlie t r ansve r se  *!Eee axis. 
118 '* cord x 3-3/4'$ I D  s ize  18 white  W'' rings, compop~bol KFE 5909, p r ~ d n ~ $  

The gasket8 used are ( 2 )  
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