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©  Alignment  assembly. 
  An  alignment  assembly  for  externally  aligning  an  ele- 
ment,  which  element  being  positioned  within  an  ultra-high 
vacuum,  of  a  charged  particle  analyzer  includes  a  flange 
plate  having  a  plurality  of  throughbores  therein  each  open- 
ing  onto  an  aperture  within  which  the  element  is  aligned  and 
secured. 





The  p r e s e n t   i n v e n t i o n   g e n e r a l l y   r e l a t e s   to  an  a l ignment   assembly   a n d ,  

in  p a r t i c u l a r ,   r e l a t e s   to  such  an  assembly  u s e f u l   for  e x t e r n a l l y  

a l i g n i n g   an  element  l oca t ed   in  an  u l t r a - h i g h   vacuum. 

In  the  gene ra l   f i e l d   of  charged  p a r t i c l e   s p e c t r o s c o p y ,   c h a r g e d  

p a r t i c l e s   l i b e r a t e d   from  a  t a r g e t   subs t ance   impinge  upon  a  c o l l e c t o r  

assembly  which  is  adapted  to  produce  a  s i g n a l   r e s p o n s i v e   t h e r e t o .  

The  r e s u l t a n t   s i g n a l   from  the  c o l l e c t o r   assembly  is  then  p roces sed   t o  

provide  a  u s e f u l   output   s i gna l   i n d i c a t i v e ,   or  r e p r e s e n t a t i v e ,   of  t h e  

e l emen ta l   compos i t ion   of  the  s u b s t a n c e .  

Of  pr imary  impor tance   to  the  accuracy   of  such  an  a n a l y s i s   is  t h e  

p o s i t i o n i n g ,   or  a l ignment ,   of  the  c o l l e c t o r   assembly  with  the  c h a r g e d  

p a r t i c l e s   pa s s ing   through  the  charged  p a r t i c l e   a n a l y z e r .   In  e a r l y  

work  in  t h i s   f i e l d ,   the  d iameter   of  the  p a r t i c l e   beam,  i . e .   t h e  

i n c i d e n t   beam,  which  l i b e r a t e d   charged  p a r t i c l e s   from  the  s u r f a c e   o f  



the  sample  was  r e l a t i v e l y   l a r g e   and  a l ignment   of  the  beam  with  t h e  

a n a l y z e r   was  accompl i shed   by,  i n t e r   a l i a ,   d e f l e c t i n g   the  beam  a l o n g  

i t s   a x i s .  

As  the  a r t   p r o g r e s s e d   a l i gnmen t   of  the  c o l l e c t o r   became  more  d i f f i c u l t  

and  the  v a r i o u s   e lements   of  not  only  the  beam  g e n e r a t i n g   gun  but  a l s o  

the  a n a l y z e r   had  to  be  f a b r i c a t e d   to  extreme  accuracy  w i t h  

comespondingly  small   t o l e r a n c e s .   One  conven t iona l   e l e c t r o n   s p e c t r o s c o p e  

is  d e s c r i b e d   in  U.S.  Pa t en t   No.  4 ,205 ,226   i s sued   to  the  p r e s e n t  

i n v e n t o r   on  May  27,  1980  and  a s s i g n e d   to  the  p re sen t   a s s i g n e e .  

There in   an  i n t e r n a l   c o l l e c t o r   a l i gnmen t   mechanism  is  d e s c r i b e d .  

However,  the  a l ignment   p rocedure   t h e r e o f   r e q u i r e s   about  four   h o u r s  

as  the  i n i t i a l   i n s t r u m e n t   m i sa l i gnmen t   must  f i r s t   be  d e t e r m i n e d ,   t h e  

u l t r a - h i g h   vacuum  broken  and  then  the  c o l l e c t o r   assembly  a d j u s t e d .  

T h e r e a f t e r ,   the  un i t   is  r e a s s e m b l e d ,   the  u l t r a - h i g h   vacuum 

r e e s t a b l i s h e d   and  the  a l i g n m e n t   checked.   Often  t h i s   p rocedure   mus t  

be  r e p e a t e d   to  ach ieve   the  r e q u i s i t e   a l ignment   a c c u r a c y .  

F u r t h e r ,   s ince   the  development   of  the  a r t   has  r e s u l t e d   in  s m a l l e r  

beam  d i a m e t e r s ,   i t   has  become  i n c r e a s i n g l y   i m p r a c t i c a l   to  employ  beam 

d e f l e c t i o n   for  a l ignmen t   of  the  a n a l y z e r   e lements .   This  i m p r a c t i c a l i t y  

r e s u l t s   not  only  from  the  e x t r a o r d i n a r y   expense  of  a c h i e v i n g   g r e a t e r  

and  g r e a t e r   mechanica l   a c c u r a c i e s ,   but  a l so   from  the  f ac t   t h a t  

e x c e s s i v e   beam  a b e r r a t i o n s   are   i n t r o d u c e d   from  r e l a t i v e l y   m i n o r  

d e f l e c t i o n s   of  the  sma l l e r   b e a m s .  

Accord ing ly ,   i t   is  on=;  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p rov ide   a n  

a l ignment   assembly  which  is  q u i t e   a c c u r a t e   and  r e q u i r e s   only  a  

r e l a t i v e l y   sho r t   time  to  ach ieve   a l i g n m e n t .  

This  o b j e c t   is  a c c o m p l i s h e d ,   at  l e a s t   in  p a r t ,   by  an  a l i g n m e n t  

assembly  having  a  p l a t e   with  a  p l u r a l i t y   of  r a d i a l   t h r o u g h b o r e s  

c o n t a i n i n g   means  for  p o s i t i o n i n g   and  s ecu r ing   the  element  of  a  

charged  p a r t i c l e   a n a l y z e r   being  a l i g n e d .  

Other  o b j e c t s   and  advan tages   w i l l   become  apparen t   to  those   s k i l l e d   i n  

the  charged  p a r t i c l e   a n a l y s i s   f i e l d   from  the  accompanying  d e t a i l e d  

d e s c r i p t i o n ,   the  fo l lowing   c la ims   and  the  drawing  appended  t h e r e t o .  



The  drawing,   not  drawn  to  s c a l e ,   i n c l u d e s :  

Figure   1,  which  is  a  s e c t i o n a l   p i c t o r i a l   view  of  an  i n s t r u m e n t  

i n c l u d i n g   a  charged  p a r t i c l e   a n a l y z e r   embodying  the  p r i n c i p l e s   o f  

the  p r e s e n t   i n v e n t i o n ;  

F igure   2A,  which  is  a  c r o s s - s e c t i o n a l   view  of  the  a n a l y z e r   shown  i n  

F igure   1  taken  along  the  l ine   2-2  t h e r e o f ;  

Figure   2B,  which  is  a  c r o s s - s e c t i o n a l   view  d e p i c t i n g   a n o t h e r   embodiment 

of  the  p r e s e n t   i n v e n t i o n ;   and  

Figure   3,  which  is  ano ther   s e c t i o n a l   view  of  a  p o r t i o n   of  an  a n a l y z e r .  

Although  the  p r e s e n t   i n v e n t i o n   g e n e r a l l y   r e l a t e s   to  any  c h a r g e d  

p a r t i c l e   s p e c t r o s c o p i c   i n s t r u m e n t , - t h e   f o l l owing   d e s c r i p t i o n   p e r t a i n s  

to  an  e l e c t r o n   s p e c t r o s c o p e ,   in  p a r t i c u l a r ,   an  Auger  e l e c t r o n  

s p e c t r o s c o p e .  

An  Auger  e l e c t r o n   s p e c t r o s c o p i c   i n s t r u m e n t ,   g e n e r a l l y   i n d i c a t e d   a t  

(10) in  Figure  1,  embodying  the  p r i n c i p l e s   of  the  p r e s e n t   i n v e n t i o n ,  

i n c l u d e s   an  e l e c t r o n   beam  source  (12),   having  beam  c o n t r o l   e l e m e n t s  

i n c l u d i n g :   a  beam  b lanking   element  (14),   a  condenser   lens   ( 1 6 ) ,  

f i r s t   beam  s t e e r i n g   p l a t e s   (18),   a  v a r i a b l e   o b j e c t i v e   a p e r t u r e   ( 2 0 ) ,  

second  beam  s t e e r i n g   p l a t e s   (22),   and  a  f ixed   o b j e c t i v e   lens  ( 2 4 ) .  

The  i n s t r u m e n t   (10)  f u r t h e r   i nc ludes   an  Auger  e l e c t r o n   a n a l y z e r   ( 26 )  

i n c l u d i n g ,   in  t h i s   embodiment,  a  c y l i n d r i c a l   mi r ro r   a n a l y z e r , ( 2 8 ) ,   a  

c o l l e c t o r   assembly  (30)  and  an  a l ignment   assembly  ( 3 2 ) .  

As  known  in  the  a r t ,   the  above  e lements   are  encased  w i t h i n   the  i n t e r i o r  

of  a  hous ing   (34)  which,  dur ing  o p e r a t i o n ,   is  pumped  down  to  an  u l t r a -  

high  vacuum  (he re in   the  term  " u l t r a - h i g h   vacuum"  is  used  t o  

d e s i g n a t e   a  p r e s s u r e   of  less   than  about  1 0 - 9 t o r r ) .  

The  e l e c t r o n   beam  source  can  be  of  a  c o n v e n t i o n a l   d e s i g n ,   f o r  

example,   such  as  tha t   de sc r i bed   in  U.S.  Pa ten t   No.  4 , 2 0 5 , 2 2 6 ,   t h e  

e n t i r e t y   of  which  is  i n c o r p o r a t e d   by  r e f e r e n c e   h e r e i n .   F u r t h e r ,   t h e  

c o n v e n t i o n a l   beam  focus ing   and  shaping   e lements   d i s c u s s e d   above  a r e  



also  d e s c r i b e d   s u f f i c i e n t l y   t h e r e i n   and  f u r t h e r   d e s c r i p t i o n   t h e r e o f  

is  not  b e l i e v e d   to  be  wa r r an t ed   for  a  complete  u n d e r s t a n d i n g   of  t h e  

p r e s e n t   i n v e n t i o n .  

The  d e p a r t u r e   from  the  c o n v e n t i o n a l   i n s t r u m e n t   which  is  the  s u b j e c t  

of  the  p r e s e n t   i n v e n t i o n   is   the  p r o v i s i o n   of  the  a l ignment   a s s e m b l y  

(32)  between  the  t a r g e t   s ide   (36)  and  the  beam  source   s ide  (38)  o f  

the  c o l l e c t o r   assembly   ( 3 0 ) .  

In  the  p r e f e r r e d   embodiment,  the  a l i gnmen t   assembly(32) ,   as  shown  i n  

Figure  2,  i n c l u d e s   a  f l ange   p l a t e   (40)  having  an  a p e r t u r e   (42)  t h e r e -  

th rough.   P r e f e r a b l y ,   the  a p e r t u r e   (42)  is  c i r c u l a r   and  coax i a l   w i t h  

the  f l ange   p l a t e   (40)  and  has  a  d i amete r   of  abou t  4   cm  and  w h i c h  

l o o s e l y   a c c e p t s   the  c o l l e c t o r   assembly  (30)  t h e r e w i t h i n .   The  f l a n g e  

p l a t e   (40)  f u r t h e r   i n c l u d e s   a  p l u r a l i t y   of  s p a c e d - a p a r t   t h r o u g h b o r e s  

(44)  ex t end ing   from  the  p e r i m e t e r   (46)  of  the  f l ange   p l a t e   (40)  a n d  

communicating  with  the  a p e r t u r e   (42).   In  the  p r e f e r r e d   embodiment ,  

the re   are  four  t h r o u g h b o r e s   (44)  e q u a l l y   spaced  about  the  p e r i m e t e r  

(46).   Of  course ,   as  w i l l   be  r e a d i l y   a p p a r e n t   from  the  d e s c r i p t i o n  

below,  as  few  as  t h r e e   t h roughbo re s   (44)  would  a l so   s u f f i c e .  

P r e f e r a b l y ,   a l though   not  n e c e s s a r i l y ,   the  t h roughbore s   (44)  a l l   l i e  

in  the  same  p lane ,   which  plane  is  s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  t h e  

axis   of  the  beam  p a t h .  

In  t h i s   embodiment,  each  t h roughbore   (44)  i n c l u d e s   a  p lunger   ( 4 8 )  

ex tendab le   i n t o ,   and  r e t r a c t a b l e   from,  the  a p e r t u r e   (42)  by  a  p u s h  

rod  (50)  c o n t r o l l a b l e   e x t e r n a l   the  p e r i m e t e r   (46)  of  the  f l a n g e  

p l a t e   (40) .   Each  push  rod  (50)  ex tends   through  a  bel lows  (52)  

wi th in   the  t h r o u g h b o r e   (44),   which  be l lows  (52)  is  capable   o f  

s u s t a i n i n g   an  u l t r a - h i g h   vacuum  t h e r e a c r o s s .   One  such  bel lows  (52)  

is  manufac tured   and  marketed  as  par t   number  321-4-X-2  by  CAJON  Company 

of  Solon,   O h i o .  

In  one  s p e c i f i c   embodiment,  the  f l ange   p l a t e   (40)  has  an  o u t s i d e  

d iameter   of  about   25  cm  and  a  t h i c k n e s s   of  about  2.5  cm.  Each  o f  

the  t h roughbore s   (44)  i n c l u d e s   a  c o m p a r a t i v e l y   wider  p o r t i o n   ( 5 4 )  

which  ex tends   inward ly   from  the  p e r i m e t e r   (46)  and  a  c o m p a r a t i v e l y  

narrower   p o r t i o n   (56)  which  e x i t s   in to   the  a p e r t u r e   (42) .   A  p l u n g e r  



r e t a i n i n g   shou lde r   (58)  is  thus  formed  wi th in   the  t h roughbore   (44)  

at  the  i n t e r f a c e .   P r e f e r a b l y ,   the  compara t ive ly   wider  p o r t i o n   (54)  

has  a  d iameter   of  about  1.2  cm  and  the  compara t ive ly   nar rower   p o r t i o n  

(56)  has  a  d i ame te r   of  about  0.25  cm. 

In  t h i s   embodiment,  the  p lunger   (48)  i nc ludes   a  head  s e c t i o n , ( 6 0 )  

having  a  d i ame te r   c o m p a r a t i v e l y   l a r g e r   than  the  d iameter   o f   t h e  

narrower   p o r t i o n   (56),   which  d iameter   is  c o o p e r a t i v e l y   c o m p a t i b l e  

with  movement  w i th in   the  wider  p o r t i o n   (54),  which  head  s e c t i o n  

(60),   when  the  p lunger   (48)  is  f u l l y   extended,   r e s t s   upon  s h o u l d e r  

(58).   The  p lunger   (48)  a l so   i n c l u d e s   a  con tac t   rod  (62)  e x t e n d i n g  

from  the  head  s e c t i o n   (60)  and  ex tend ing   through  the  c o m p a r a t i v e l y  

narrower   p o r t i o n   (56)  of  the  t h r o u g h b o r e .  

The  push  rod  (50)  c o n t a c t s   the  head  s e c t i o n   (60)  at  one  end  ( 64 )  

t h e r e o f   and  ex tends   ou twardly   t h e r e f r o m .   P r e f e r a b l y ,   the  push  r o d  

(50)  i n c l u d e s   a  t h readed   p o r t i o n   (66)  at  the  o ther   end  (68)  t h e r e o f ,  

which  th readed   p o r t i o n   (66)  is  th readed   into  a  t h readed   bore  (70)  

of  a  f l ange   (72)  a f f i x e d   to  the  p e r i m e t e r   (46)  of  the  f l ange   p l a t e  

(40).   Thus,  the  push  rod  (50),   by  means  of  a  s c r e w d r i v e r ,   for  e x a m p l e ,  

can  be  urged  toward  the  a p e r t u r e   (42)  or  withdrawn  t h e r e f r o m .  

In  p r a c t i c e ,   the  push  rods  (50)  are  used  in  con junc t i on   with  t h e  

p lunger   (48)  as  a  means  for  p o s i t i o n i n g   and  s ecu r ing   the  c o l l e c t o r  

assembly  (30)  w i th in   the  hous ing  ( 3 4 ) .  

In  an  a l t e r n a t i v e   embodiment,  shown  in  Figure  2B  two  a d j a c e n t   t h r o u g h -  

bores  (44A)  are  provided  with  p lungers   (48)  each  being  urged  t o w a r d  

the  a p e r t u r e   (42)  by  means  of  a  sp r ing   (74).   Fu r the r ,   the  t h r o u g h -  

bores  (44A)  are  s e a l e d ,   for  example,  by  known  t echn iques   such  a s  

welding,   to  ma in ta in   the  d e s i r e d   u l t r a - h i g h   vacuum  t h e r e w i t h i n .  

P r e f e r a b l y ,   the  sp r ings   (74)  are  capable   of  e x e r t i n g   a  force   b e t w e e n  

10  to  50  pounds.  Thus,  in  t h i s   embodiment  the  sp r ing   loaded  p l u n g e r s  

(48)  provide  s u f f i c i e n t   c o u n t e r f o r c e   to  the  a d j u s t a b l e   p l u n g e r s ,   i . e . ,  

those  p r o t r u d i n g   from  the  t h roughbore s   (44),   to  allow  both  a l i g n m e n t  

of  the  c o l l e c t o r   assembly  (30)  but  a lso   s u f f i c i e n t   c o u n t e r f o r c e   t o  

secure   the  assembly  (30)  in  the  a l i g n e d   p o s i t i o n .  



As  shown  in  Figure   3,  means  (76)  are  i nc luded   for  r e t a i n i n g   t h e  

c o l l e c t o r   assembly  (30)  in  the  d i r e c t i o n   p a r a l l e l   to  the  beam  a x i s .  

The  means  (76)  can  be  implemented  by  use  of  a  p l u r a l i t y   of  Z  s p r i n g s .  

Thus,  the  c o l l e c t o r   assembly  (30)  can  be  a n g u l a r l y   a l i g n e d   with  t h e  

beam  axis   by  a d j u s t i n g   the  p lunge r s   (48)  from  o u t s i d e ,   or  e x t e r n a l  

to,  the  u l t r a - h i g h   vacuum. 

As  shown  in  the  embodiment  of  F igure   3,  the  t h roughbo re s   (44)  h a v e  

a  uniform  d i ame te r   over  the  e n t i r e   d i s t a n c e   t h e r e o f .   In  such  a n  

a r rangement   the  p lunger   (48)  is  r i g i d l y   a f f i x e d   to  the  push  r o d  

(50) .   F u r t h e r ,   to  m a i n t a i n ,   or  enhance,   the  a l ignment   of  the  p l u n g e r  

(48)  a  b r a c k e t   (78)  having  a  pa i r   of  guidearms  (80)  a f f i x e d   t h e r e t o   i s  

p rov ided   such  t h a t   the  guide  arms  (80)  extend  in to   the  a p e r t u r e   ( 4 2 ) .  

The  guide  arms  (80)  are  p rovided   with  guide  holes   (82)  through  w h i c h  

the  c o n t a c t   rod  (62)  of  the  p lunger   (48)  is  passed .   P r e f e r a b l y ,   t h e  

axes  of  the  guide  holes   (82)  are  a l i g n e d   with  the  ax is   of  the  t h r o u g h -  

bore  (44).   In  one  p a r t i c u l a r   a r r angemen t ,   the  f l ange   p l a t e   (40)  i s  

c o n f i g u r e d   to  i n c l u d e   mounting  wall   (84)  ex t end ing   beyond  the  t h r o u g h -  

bores   (44)  and  in to   the  a p e r t u r e   (42) .   The  wall   (84)  has  a  r e d u c e d  

t h i c k n e s s   compared  to  the  t h i c k n e s s   of  the  f l ange   p l a t e   (40) ,   wh ich  

is  c o o p e r a t i v e l y   dimensioned  such  t h a t   the  guide  ho les   (82),   a r e  

a x i a l l y   a l i g n e d   with  the  t h roughbore   (44)  when  the  b r a c k e t   (78)  i s  

r i g i d l y   a f f i x e d   to  the  wall  (84).   The  f lange  p l a t e   (40)  can  be  

c o n f i g u r e d   us ing   wel l   known  machining  t e c h n i q u e s .  

The  p r e f e r r e d   p rocedure   of  a l ignmen t   is  d i s c u s s e d   below.  The 

i n s t r u m e n t   (10)  is  assembled  and  provided  with  a  t a r g e t ,   for  e x a m p l e ,  
0 

a  copper  t a r g e t ,   and  a  3Kev  beam  having  a  d iameter   between  100A-100 

micrometers   is  d i r e c t e d   t h e r e a t .   The  push  rods  (50)  are  a d j u s t e d  

u n t i l   the  c o l l e c t o r   assembly  (30)  is  r e c e i v i n g   the  maximum  r e f l e c t e d  

e l e c t r o n s ,   i . e . ,   the  c o l l e c t o r   assembly  (30)  is  c en te red   on  t h e  

e l a s t i c   peak  of  l i b e r a t e d   e l e c t r o n s .   The  e n t i r e   p rocedure   can  be  

e a s i l y   accompl i shed   in  5  to  10  minutes  and  the  a l ignment   is  2  to  3 

t imes  more  a c c u r a t e   than  c o n v e n t i o n a l   s y s t e m s .  

Although  the  p r e s e n t   i n v e n t i o n   has  been  d e s c r i b e d   h e r e i n   by  means 

of  a  p r e f e r r e d   embodiment,  i t   w i l l   be  unders tood   tha t   o t h e r  

c o n f i g u r a t i o n s   and  m o d i f i c a t i o n s   can  be  made  wi thou t   d e p a r t i n g   f rom 



the  s p i r i t   and  scope  of  the  p r e s e n t   i n v e n t i o n   which  is  deemed  l i m i t e d  

only  by  the  appended  c la ims  and  the  r e a s o n a b l e   i n t e r p r e t a t i o n   t h e r e o f .  



1.  Assembly  for  a l i g n i n g   an  e lement   of  a  charged  p a r t i c l e   a n a l y z e r ,  

sa id   assembly  c o m p r i s i n g :  

a  p l a t e   having  an  a p e r t u r e   t h e r e t h r o u g h ,   sa id   a p e r t u r e   b e i n g  

s i zed   so  as  to  l o o s e l y   accep t   s a id   e l e m e n t  ;  

a  p l u r a l i t y   of  r a d i a l   t h r o u g h b o r e s   e x t e n d i n g   from  the  p e r i m e t e r  

of  sa id   p l a t e   and  communicat ing  with  sa id   a p e r t u r e ;  

means,  e x t e n d i n g   th rough  sa id   t h r o u g h b o r e s ,   for  p o s i t i o n i n g   and  

s e c u r i n g   said  e lement   w i th in   sa id   a p e r t u r e ;  

an  u l t r a - h i g h   vacuum  sea l   a s s o c i a t e d   with,   and  l o c a t e d   w i t h i n ,  

each  said  t h roughbore   whereby  an  u l t r a - h i g h   vacuum  is  s u s t a i n a b l e  

a c r o s s   sa id   t h r o u g h b o r e .  

2.  Assembly  as  c laimed  in  claim  1  w h e r e i n :  

each  sa id   t h r o u g h b o r e   i n c l u d e s   a  c o m p a r a t i v e l y   wider  p o r t i o n  

e x t e n d i n g   inward ly   from  the  p e r i m e t e r   of  sa id   p l a t e   and  a  

c o m p a r a t i v e l y   nar rower   p o r t i o n   e x i t i n g   in to   sa id   a p e r t u r e ,   a  

s h o u l d e r   being  formed  at  the  i n t e r f a c e   of  sa id   p o r t i o n s .  

3.  Assembly  as  c la imed  in  c la ims  1  or  2  w h e r e i n :  

sa id   p o s i t i o n i n g   means  i n c l u d i n g   a  p lunger   and  a  push  rod,  one 

end  of  sa id   p lunger   being  e x t e n d a b l e   i n t o ,   and  r e t r a c t a b l e   f rom,  

sa id   a p e r t u r e ,   via  m a n i p u l a t i o n   of  said  push  rod,  one  end  o f  

sa id   push  rod  e x t e n d i n g   beyond  the  end  of  sa id   sea l   p r o x i m a t e  

the  p e r i m e t e r   of  sa id   p l a t e .  

4.  Assembly  as  c la imed  in  c la im  3  w h e r e i n :  

sa id   one  end  of  sa id   push  rod  c a r r i e s   e x t e r n a l   t h r e a d s   and  

ex tends   in to   an  i n t e r n a l l y   t h r eaded   a p e r t u r e   of  a  p o s i t i o n i n g  

f l a n g e .  



5.  Assembly  as  c laimed  in  claim  4  t h e r e i n :  

sa id   p o s i t i o n i n g   f l ange   being  r i g i d l y   a f f i x e d   to  sa id   p l a t e   and  

a x i a l l y   a l i g n e d   with  sa id   t h r o u g h b o r e .  

6.  Assembly  as  c laimed  in  c la im  3  w h e r e i n :  

sa id   p lunger   i n c l u d e s   a  head  s e c t i o n   having  a  d i a m e t e r  

comparatively  l a r g e r   tha  n  the  d iameter   of  s a i d   c o m p a r a t i v e l y  

narrower   p o r t i o n   of  sa id   t h r o u g h b o r e .  

7.  Assembly  as  claimed  in  c la ims  1  or  2  w h e r e i n :  

a  number  of  sa id   t h r o u g h b o r e s ,   but  no  more  than  h a l f ,   i n c l u d e  

sp r ing   loaded  p lunge r s   t h e r e i n ,   said  number  of  sa id   t h r o u g h b o r e s  

being  sea led   near  the  p e r i m e t e r   of  said  p l a t e ,   sa id   p l u n g e r s  

ex tend ing   in to   said  a p e r t u r e .  

8.  Assembly  as  claimed  in  claim  7  w h e r e i n :  

each  of  said  sp r ing   loaded  p lungers   is  opposed  to  a  t h r o u g h b o r e  

having  a  p lunger   and  a  push  r o d .  

9.  Assembly  as  claimed  in  c laims  1  or  2  w h e r e i n :  
, 

said  u l t r a - h i g h   vacuum  sea l   i nc ludes   a  bel lows  capable   o f  

s u s t a i n i n g   an  u l t r a - h i g h   vacuum  of  at  l e a s t   10-9  t o r r .  

10.  Assembly  as  claimed  in  claim  1  f u r t h e r   c o m p r i s i n g :  

means  a s s o c i a t e d   with  each  th roughbore   and  e x t e n d i n g   into  s a i d  

a p e r t u r e ,   for  gu id ing   sa id   p o s i t i o n i n g   and  s e c u r i n g   means .  

11.  Assembly  as  claimed  in  claim  10  w h e r e i n :  

said  p o s i t i o n i n g   and  s e c u r i n g   means  i n c l u d e s   a  p lunge r ,   s a i d  

plunger   being  ex t endab l e   in to   and  r e t r a c t a b l e   from  said  a p e r t u r e ;  

and 



sa id   gu id ing   means  i n c l u d e s   a  pa i r   of  guide  arms,  each  arm 

having  a  guide  hole  t h e r e t h r o u g h   through  which  sa id   p l u n g e r  

p a s s e s .  

12.  Assembly  as  c la imed  in  c la im  11  f u r t h e r   c o m p r i s i n g :  

a  wal l ,   i n t e g r a l   with  said  p l a t e   and  having  a  reduced   t h i c k n e s s  

compared  t h e r e t o ,   e x t e n d i n g   in to   said  a p e r t u r e ,   sa id   wall  b e i n g  

c o - o p e r a t i v e l y   d imens ioned   with  said  gu id ing   means  such  t h a t   when 

sa id   g u i d i n g   means  is  a f f i x e d   to  said  wall  s a id   g u i d i n g   holes   a r e  

a x i a l l y   a l i g n e d   with  sa id   t h r o u g h b o r e .  
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