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©  Readily  attachable  and  detachable  electron-beam  permeable  window  assembly. 

  This  disclosure  involves  an  electron-beam  permeable 
window  assembly  or  cassette  mounted  in  a  frame  readily 
insertable  and  removable  from  an  electron-beam  generator 
housing  and,  upon  insertion,  sealable  thereto  and  to  path- 
ways  carrying  materials  to  be  electron-beam  irradiated 
through  the  window. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  e l e c t r o n   beam 

s t r u c t u r e s   and  more  p a r t i c u l a r l y   to  t h o s e   s t r u c t u r e s   i n -  

v o l v i n g   e l e c t r o n   beam  p e r m e a b l e   windows  as  of  t h i n   m e t a l  

f o i l   and  the   l i k e ;   b e i n g   d i r e c t e d   to  improvement s   in  e n -  

a b l i n g   the   more  f a c i l e   a n d  f a s t   r e p l a c e m e n t   of  such  window 

s t r u c t u r e s   as  the   e l e c t r o n   beam  i r r a d i a t i o n   e x i t   f o r  

e v a c u a t e d   e l e c t r o n   beam  g e n e r a t o r   h o u s i n g s   and  the   l i k e .  

The  problem  of  damage  in  use  and  u l t i m a t e   w e a r  

and  b u r n i n g   of  the  t h i n   e l e c t r o n   beam  p e r v i o u s   f o i l   windows 

u t i l i z e d   in  e l e c t r o n   beam  g e n e r a t o r   a p p a r a t u s   and  the  l i k e  

has  p l a g u e d   the  a r t   f o r   some  t i m e ,   and  has  g iven   r i s e   t o  

a l l   k i n d s   of  p r o p o s e d   s o l u t i o n s   to  the  p rob lem  i n c l u d i n g  

the  u t i l i z a t i o n   of  s u p p o r t i n g   s t r u c t u r e s   as  d e s c r i b e d ,  

for   example,   in  Un i t ed   S t a t e S   L e t t e r s   P a t e n t   No.  3 , 4 4 0 , 4 6 6 ,  

and  the  use  of  s t r o n g e r   or  more  d u r a b l e   a l l o y s   and  the  l i k e .  

In  a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n ,  a  

d i f f e r e n t   approach  to  the   p r o b l e m   has  been  t a k e n   in  p r o v i d i n g  



f o r   the  r e a d y   a t t a c h m e n t   and  d e t a c h m e n t   of  r e l a t i v e l y   i n -  

e x p e n s i v e   and  r a p i d l y   r e p l a c e a b l e   e l e c t r o n   beam  window 

a s s e m b l i e s   in  t he   form  of  p r e - p r e p a r e d   and  e a s i l y   employed  

f rames   or  c a s s e t t e s   t h a t   can  be  removed  or  i n s t a l l e d   w i t h  

vacuum  and  gas  s e a l s   in  ve ry   s h o r t   p e r i o d s   of  t i m e .  

An  o b j e c t   of  the   i n v e n t i o n ,   t h e r e f o r e ,   is   t o  

p r o v i d e   a  n o v e l   r e a d i l y   a t t a c h a b l e   and  d e t a c h a b l e   e l e c t r o n  

beam  p e r m e a b l e   window  a s sembly   t h a t   o b v i a t e s   in  l a r g e   p a r t  

the   p r a c t i c a l   p r o b l e m s   r e s i d i n g - i n   t he   r e p l a c e m e n t   o f  

c o n v e n t i o n a l   windows  and  the  a b o v e - d e s c r i b e d   d i s a d v a n t a g e s  

a t t e n d a n t   upon  t he   s ame .  

A  f u r t h e r   o b j e c t   i s   to  p r o v i d e   a  n o v e l   e l e c t r o n  

beam  window  a s s e m b l y   of  more  g e n e r a l   u t i l i t y   as  w e l l .  

Other   and  f u r t h e r   o b j e c t s   a re   e x p l a i n e d   h e r e i n -  

a f t e r   and  are  more  p a r t i c u l a r l y   d e l i n e a t e d  i n   the   a p p e n d e d  

c l a i m s .   ; 

In  summary,  however ,   from  one  of  i t s   i m p o r t a n t  

p o i n t s   of  v iew,   t he   i n v e n t i o n   embraces   a  r e a d i l y   a t t a c h a b l e  

and  d e t a c h a b l e   e l e c t r o n - b e a m   p e r m e a b l e   window  a s s e m b l y  

h a v i n g ,   in  c o m b i n a t i o n ,   a  frame  d e f i n i n g   an  i n t e r n a l   o p e n i n g ;  



a  t h i n   e l e c t r o n - b e a m   pe rmeab le   window  o v e r l y i n g   the  o p e n i n g  

and  s e c u r e d   near   i t s   margin   to  one  s ide   of  the  frame  with  a  

p e r i p h e r a l   r e g i o n   s u p p o r t e d   by  the  f rame  bu t   inward  of  t h e  

margin  a g a i n s t   which  a  p e r i p h e r a l   s e a l i n g   r i ng   of  an  e l e c t r o n  

beam  h o u s i n g   wa l l   may  be  compressed ;   tab  means  e x t e n d i n g  

beyond  the   frame  to  pe rmi t   i n s e r t i o n   and  removal   of  the  same 

from  the  s e a l i n g   r i n g ;   f l a n g e   means  s u p p o r t i n g   the  frame  on  

i t s   s ide   o p p o s i t e   the  window;  and  l o c k i n g   means  c o o p e r a t i v e  

with  the  f l a n g e   means  to  enab le   i n a c t i v a t i o n   of  the  l o c k i n g  

means  to  i n s e r t   or  wi thdraw  the  frame  by  the  tab  means  t o  

or  from  a  p o s i t i o n   under   the  s e a l i n g   r i n g ,   a c t i v a t i o n   of  t h e  

l o c k i n g   means  c aus ing   l o c k i n g   f o r c e   to  be  e x e r t e d   a g a i n s t  

the  f l a n g e   means  to  s ea l   the  window  to  the  s e a l i n g   r i n g .  

P r e f e r r e d   and  b e s t   mode  s t r u c t u r a l   d e t a i l s   are   h e r e i n a f t e r  

p r e s e n t e d .  

As  d e s c r i b e d   in  my  e a r l i e r   U n i t e d   S t a t e s   L e t t e r s  

P a t e n t   No.  4 , 3 0 5 , 0 0 0   and  in  o t h e r   U n i t e d   S t a t e s   L e t t e r s  

P a t e n t   Nos.  4 , 2 5 2 , 4 1 3   and  3 , 7 0 2 , 4 1 2 ,   3 , 7 4 5 , 3 9 6   and  3 , 7 6 9 , 6 0 0 ,  

e x i t   for   e l e c t r o n - b e a m   g e n e r a t o r s   is  g e n e r a l l y   a  t i t a n i u m  

or  aluminum  t h i n   window  or  c o m p o s i t e s   of  the  same  or  s i m i l a r  

m a t e r i a l s .   In  a p p l i c a t i o n s   where  the  e l e c t r o n   beam  g e n e r a t o r  



is  s u b j e c t   to  chemica l   a t t a c k ,   as  where  i t   is  be ing   u s e d  

in  an  e n v i r o n m e n t   where  hydrogen   p e r o x i d e   or  o t h e r   s t e r i -  

l i z a t i o n   v a p o r s   are  i n v o l v e d ,   the  t h i n   window  may  have  t o  

be  r e p l a c e d   on  a  r e l a t i v e l y   f r e q u e n t   s c h e d u l e ,   which  i s  

a  s e r i o u s   p rob lem  in  p r o d u c t i o n   o p e r a t i o n .   The  c o r r o s i o n  

from  the   v a p o r s   weakens  the  windows  and,  of  cour se ,   t h e y  

f a i l .   O the r   c a t a s t r o p h e s   occur   wi th   windows  as  of  a luminum,  

for   example ,   where  the  mois t   a i r   p r o d u c t s ,   such  as  n i t r i c  

ac id ,   are   g e n e r a t e d   and  a lso   c o r r o d e   or  a t t a c k   the  window.  

T i t a n i u m   windows  are  s u b j e c t   to  the   hydrogen   p e r o x i d e   o r  

o t h e r   v a p o r   a t t a c k s .   No  windows  c u r r e n t l y   l a s t   long  p e r i o d s  

of  t i m e ,   b u t   fo r   one  r eason   or  a n o t h e r   p e r f o r a t e   from  t h e  

c o r r o s i o n   e f f e c t s .   While  c o m p o s i t e   m e t a l s   i . e .   noble   m e t a l  

o v e r l a y s   may  be  employed  in  some  i n s t a n c e s ,   t h e r e   nay  b e  

p r e s e n t l y   e c o n o m i c a l l y   out   of  the   q u e s t i o n   for   p r o d u c t i o n  

e q u i p m e n t .   As  b e f o r e   s t a t e d ,   t he   p r e s e n t   i n v e n t i o n  

a m e l i o r a t e s   t he   p roblem  of  the   c o s t l y   and  t i m e - c o n s u m i n g  

r e p l a c e m e n t   of  windows  in  c o n v e n t i o n a l   f a s h i o n   by  p r o v i -  

ing  a  n o v e l   r e a d i l y   a t t a c h a b l e   and  d e t a c h a b l e   e l e c -  

t r o n - b e a m   p e r m e a b l e  w i n d o w   assembly   or  c a s s e t t e   t h a t  

e n a b l e s   r a p i d   r e p l a c e m e n t   of  windows,   say  every   f ew 

weeks  fo r   a luminum,   or  even  eve ry   day,   and  by  r e l a t i v e l y  

u n s k i l l e d   i n d i v i d u a l s .   This  c o n c e p t   means  t h a t  



the  p r e s e n t   and  p a s t   c o n s t r u c t i o n s   i n v o l v i n g   c o n v e n t i o n a l  

b o l t e d   f l a n g e s   fo r   the  windows  may  be  d i s c a r d e d .   This  i s  

not  only  t i m e - c o n s u m i n g ,   but  i t   c e r t a i n l y   is  not  a d a p t a b l e  

for  the  c o n c e p t   of  a  quick  r e l e a s e   or  r e a d i l y   d e t a c h a b l e  

or  a t t a c h a b l e   c o n s t r u c t i o n .   A  second  r e q u i r e m e n t   is  t h a t  

the  window  a s s e m b l y   should  be  f o o l - p r o o f   in  the  h a n d l i n g  

of  the  t h i n   f i n e   f o i l ,   both  in  te rms  of  the  user   n o t  

t o u c h i n g   the  f o i l   to  damage  the  same  and  a l so   in  t e r m s  

of  the  a s s e m b l y   be ing   s e l f - l o c a t i n g   to  l o c k - s e a l   in  t h e  

hous ing  e x i t   r e g i o n   a g a i n s t   r e s i l i e n t   0 - r i n g s   6r  the  l i k e  

with  no  q u e s t i o n   of  e r r o r   in  i n s e r t i o n   or  r emoval ,   and  

w i thou t   the   n e c e s s i t y   for  f ine   a d j u s t m e n t .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  c o n n e c t i o n  

with  the  accompanying   drawing  i l l u s t r a t i n g   a  b e s t   mode  o f  

u t i l i z a t i o n   of  the  same  and  in  which  the  s i n g l e   f i g u r e   is  a  

l o n g i t u d i n a l   c r o s s   s e c t i o n   of  the  i n v e n t i o n   in  p r e f e r r e d  

fo rm.  

R e f e r r i n g   to  Fig.  1,  a  p a i r   of  l o n g i t u d i n a l l y  

spaced  opposed   n o r m a l l y   evacua t ed   e l e c t r o n - b e a m   hous ings   H 

are  shown  a s s emb led   for   purposes   of  i r r a d i a t i n g   o p p o s i t e  



s ides   of  a  web,  s o - l a b e l l e d ,   or  m a t e r i a l s   c a r r i e d   t h e r e b y  

p a s s i n g   l o n g i t u d i n a l l y   a long   a  t u n n e l   T.  Each  hous ing   H 

suppor te   w i t h i n   i t s   i n t e r i o r   the  e l e c t r o n - e m i t t i n g   ca thode   C, 

as  of  the  types   d e s c r i b e d   in  s a i d   L e t t e r s   P a t e n t   or  o f  

o t h e r   c o n v e n t i o n a l   t y p e s ,   and  i s   shown  p r o v i d e d   wi th   an  

e x i t   r e g i o n   at  the   b o t t o m   (or   top  fo r   the  lower  u n i t )  

at  which  t h e r e   is   an  open ing   0  over   which  the  e l e c t r o n -  

beam  pe rmeab l e   t h i n   m e t a l   window  W  is  to  be  s e a l e d .   T h i s  

s e a l i n g   is  e f f e c t e d   a g a i n s t   r e s i l i e n t   m a r g i n a l   0 - r i n g s  

d e s i g n a t e d   at  1  and  p e r i p h e r a l l y   c l amping   a g a i n s t   t h e  

window  W  and  h o l d i n g   i t   in  s e a l e d   a s sembly .   The  t h i n  

e l e c t r o n   beam  window  W,  in  a c c o r d a n c e   wi th   the  i n v e n t i o n ,  

o v e r l i e s   an  opening   0'  in  a  r e c t a n g u l a r   frame  F  t h a t  

s u p p o r t s  t h e   t h i n   window  over   the  open ing   O',  wi th   t h e  

window  W  r e s t i n g   on  the  upper   s ide   of  the  frame  F  a n d  

s ecu red   t h e r e t o   nea r   o u t e r   m a r g i n s   as  a t   M  by  a  t h i n   l a y e r  

o f  a d h e s i v e   or  t a p e   A.  The  m a r g i n s   a re   o u t s i d e   the  r e g i o n  

where  the  s e a l i n g   r i n g   1  w i l l   u l t i m a t e l y   c l a n p   a g a i n s t   t h e  

window  W,  such  t h a t   a  p e r i p h e r a l   r e g i o n   s u p p o r t e d   by  the  frame  i s  

p r o v i d e d   a g a i n s t   which  the  s e a l i n g   r i n g s  1   w i l l   u l t i m a t e l y  

b e a r ,   t h i s   be ing   inward  of  the  s e a l i n g   near   the  margin  o f  

the  window.  F u r t h e r   in  a c c o r d a n c e   wi th   the  i n v e n t i o n ,   t a b  



means  or  o t h e r   h a n d l e   means  T'  is  p r o v i d e d   e x t e n d i n g   b e y o n d  

the  frame  F  to  p e r m i t   the  u se r   to  hand le   the  frame  a s s e m b l y  

w i t h o u t   t o u c h i n g   the  window  and  to  be  ab le   to  i n s e r t   and  r e m o v e  

the  same  from  unde r   the  s e a l i n g   r i n g   1 .  

Below  the  frame  F,  on  the  o p p o s i t e   s ide   from  t h e  

window  W,  is  shown  a  p e r i p h e r a l   f l ange   FL  which  s u p p o r t s  

the  frame  a s semb ly   on  the  s ide   o p p o s i t e   the  window,  and  t h i s  

b e a r s   a g a i n s t   the   o u t e r   wa l l   of  the  t u n n e l   T  bounding   a  p a t h -  

way  or  r e g i o n   R  t h r o u g h   which  the  a r t i c l e   or  m a t e r i a l   to  b e  

s t e r i l i z e d   or  o t h e r w i s e   e l e c t r o n - b e a m - i r r a d i a t e d   for   o t h e r  

p u r p o s e s ,   l a b e l l e d   "Web",  is   p a s s e d .   As  shown,  the  h o u s i n g  

H  is  b o l t e d   to  the  t u n n e l   c o n d u i t   at   B  so  t h a t   the   two  form  a  

s i n g l e   s t r u c t u r a l   u n i t .   Between  the  f l a n g e   FL  and  t h e  

upper   s u r f a c e   of  the   pathway  R  t h e r e   i s   shown  a  l o c k i n g  

means  in  the   form  of  an  i n f l a t a b l e   r e s i l i e n t   b a l l o o n  

I  which ,   when  i n f l a t e d ,   bea r s   a g a i n s t   the  under   s ide   of  t h e  

f l a n g e   FL  and  f o r c e s   the  f r ame  F   c a r r y i n g   the  window  W  a g a i n s t  

the  s e a l i n g   r i ng   1 .  

In  o p e r a t i o n ,   the  u se r   i n s e r t s   the  a s sembly   o r  

c a s s e t t e   c o m p r i s i n g   the  window  W  c a r r i e d   by  the  frame  F 

by  the  tab  T ' ,   wi th   the  l o c k i n g   mechanism  I  d e f l a t e d   o r  

i n a c t i v a t e d ;   and  the  same  is  pushed  in ,   s t o p p i n g   as  a  r e s u l t  



of  a  l i m i t   s t ep   S  on  the  tab  T'  engag ing   the  ou te r   edge  o f  

the  f l a n g e   FL,  p r o v i d i n g   for   p o s i t i v e   l o c a t i o n   in  j u s t   t h e  

r i g h t   p o s i t i o n .   I n f l a t i o n   or  a c t i v a t i o n   of  the  l o c k i n g  

mechanism  I  w i l l   then  f o r c e   the  f l a n g e   FL  and  thus  t h e  

frame  F  and  window  W  up  a g a i n s t   the  s e a l i n g   r ing   1  and  

e f f e c t   the  d e s i r e d   sea l   to  the  hous ing   H,  whereupon  t h e  

h o u s i n g   m a y  a g a i n   be  e v a c u a t e d   and  o p e r a t i o n   may  c o n t i n u e  

w i th   the   r e p l a c e d   window.  Sponge  r u b b e r   r e s i l i e n t   s e a l s   3 

a d j a c e n t   to  the   l o c k - s e a l i n g   b a l l o o n   I  and  between  window 

frame  F  and  f l a n g e   FL' are  shown  p r o v i d e d   to  sea l   the   c a s s e t t e  

in  t he   wa l l   of  the  t u n n e l   T  a g a i n s t   l e akage   of  ozone.  The 

frame  FL  is   d e p r e s e s e d   a g a i n s t   the   g a s - s e a l   3  to  p e r m i t  

i n s e r t i o n   and  removal   of  the   window  a s sembly .   If  d e s i r e d ,   a  

cam  (not  shown)  a t   e i t h e r   t r a n s v e r s e   end  cou ld   be  e m p l o y e d  

and  r o t a t e d   to   a s s i s t   in  t h i s   d e p r e s s i o n   s t ep .   In  o p e r a t i o n ,  

as  b e f o r e   s t a t e d ,   upon  the  d e f l a t i o n   of  the  l ock ing   member  I ,  

one  d e p r e s s e s   the  frame  a s sembly   or  c a s s e t t e   to  remove  t h e  

c a s s e t t e ,   as  fo r   r e p l a c e m e n t   by  a n o t h e r   c a s s e t t e .  



Typ ica l   d i m e n s i o n s   for   a  s u i t a b l e   frame  and  

window  o p e r a b l e   with  e l e c t r o n   beam  energy  in  the  r a n g e  

of  150  KEV,  more  or  l e s s ,   for   such  purposes   as  s t e r i l i z i n g  

p a c k a g i n g   or  the  l i k e ,   are  40  cm.  by  15  cm.  wi th   a  12 

m i c r o m e t e r   t i t a n i u m   window  f o i l   W. 

The  e f f e c t i v e   l o a d i n g   or  q u i c k - r e l e a s e   r e s i l i e n t  

a c t i o n   a t t a i n e d   by  the  s t r u c t u r e   I  can,  of  c o u r s e ,   be  o b -  

t a i n e d   wi th   s p r i n g s   or  cams  or  s i m i l a r   mechanisms,   t h o u g h  

the  b e s t   mode  embodiment  i l l u s t r a t e d   appears   to  have  c o n -  

s i d e r a b l e   a d v a n t a g e s   for   t h e s e   p a r t i c u l a r   a p p l i c a t i o n s .  

F u r t h e r   m o d i f i c a t i o n s   w i l l   occur  to  t hose   s k i l l e d  

in  t h i s   a r t   and  such  are  c o n s i d e r e d   to  f a l l   w i t h i n   t h e  

s p i r i t   and  scope  of  the  i n v e n t i o n   as  de f i ned   in  the  a p p e n d e d  

c l a i m s .  



1.  A  r e a d i l y   a t t a c h a b l e   and  d e t a c h a b l e   e l e c t r o n - b e a m  

p e r m e a b l e   window  assembly   h a v i n g ,   in  c o m b i n a t i o n ,   a  

f rame  d e f i n i n g   an  i n t e r n a l   open ing ;   a  t h i n   e l e c t r o n -  

beam  p e r m e a b l e   window  o v e r l y i n g   the  open ing   and  s e c u r e d  

n e a r   i t s   marg in   to  one  s ide   of  the  frame  wi th   a  p e r i -  

p h e r a l   r e g i o n   s u p p o r t e d   by  the  frame  bu t   inward   o f  

the   m a r g i n   a g a i n s t   which  a  p e r i p h e r a l   s e a l i n g   r i n g  

of  an  e l e c t r o n   beam  h o u s i n g   wa l l   may  be  c o m p r e s s e d ;  

t ab   means  e x t e n d i n g   beyond  the  frame  to  p e r m i t   i n s e r -  

t i o n   and  removal   of  the  same  from  the  s e a l i n g   r i n g ;  

f l a n g e   means  f o r  s u p p o r t i n g   the  frame  on  i t s   s i d e  

o p p o s i t e   the   window;  and  l o c k i n g   means  c o o p e r a t i v e  

w i t h   t he   f l a n g e   means  and  a d a p t e d   when  i n a c t i v a t e d  

to  p e r m i t   i n s e r t i o n   or  w i t h d r a w a l   of  t he   f rame  b y  

the   t ab   means  to  or  from  a  p o s i t i o n   unde r   the  s e a l i n g  

r i n g ,   and  a d a p t e d   when  a c t i v a t e d   to  cause   l o c k i n g  

f o r c e   to  be  e x e r t e d   a g a i n s t   the   f l a n g e   means  to  s e a l  

the   window  to  the  s e a l i n g ,   r i n g .  



2.  A  r e a d i l y   a t t a c h a b l e   and  d e t a c h a b l e   e l e c t r o n - b e a m  

p e r m e a b l e   window  a s sembly   as  c laimed  in  c la im  1  a n d  

in  which  s top   means  is  p r o v i d e d  f o r   l i m i t i n g   the   p o s i -  

t i o n   of  i n s e r t i o n   of  the  a s s e m b l y .  

3.  A  r e a d i l y   a t t a c h a b l e   and  d e t a c h a b l e   e l e c t r o n - b e a m  

pe rmeab l e   window  a s s e m b l y   as  claimed  in  c la im  1  a n d  

in  which  the  l o c k i n g   means  compr ises   i n f l a t a b l e   r e -  

s i l i e n t  m e a n s   d i s p o s e d   a d j a c e n t   the  f l a n g e   m e a n s .  

4.  A  r e a d i l y   a t t a c h a b l e   and  d e t a c h a b l e   e l e c t r o n - b e a m  

pe rmeab le   window  a s sembly   as  claimed  in  c la im  1 

p r o v i d e d   wi th   means  fo r   s e a l i n g   the  same  in  the  w a l l  

of  an  i r r a d i a t i o n   t u n n e l   r e c e i v i n g   m a t e r i a l   to  b e  

e l e c t r o n - b e a m   i r r a d i a t e d   at  the  r eg ion   of  the  w i n d o w .  

5.  A  r e a d i l y   a t t a c h a b l e   and  d e t a c h a b l e   e l e c t r o n - b e a m  

pe rmeab le   window  a s s e m b l y   as  c la imed  in  c la im  1  

d i s p o s e d   to  i r r a d i a t e   one  s ide   of  sa id   m a t e r i a l   i n  

the  t u n n e l ,   and  a  s i m i l a r   window  assembly  fo r   a  s i m i l a r  

e l e c t r o n   beam  h o u s i n g   s e a l e d   in  an  o p p o s i t e   w a l l   o f  

the  t u n n e l   to  i r r a d i a t e   the  o p p o s i t e   s ide   of  s a i d  

m a t e r i a l   at  a  r e g i o n   d i s p l a c e d   along  the  t u n n e l   f r o m  

the  f i r s t - n a m e d   window  a s s e m b l y .  
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