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©  Combinational  molecular  pump  capable  of  readily  being  cleaned. 
  In  a  molecular  pump  comprising  a  pump  vessel  (11)  hav- 
ing  inlet  and  outlet  ports  (13  and  14),  an  axial-flow  type 
molecular  pump  member  (20)  disposed  near  the  inlet  port, 
and  an  additional  pump  member  (30)  of  a  he!ica)  groove  type 
disposed  near  the  outlet  port,  the  additional  pump  member 
comprises  an  inside  cylindrical  member  (31)  rotatable  around 
a  center  axis  of  the  pump  vessel  and  an  outside  cylindrical 
member  (32)  held  on  an  inner  surface  of  the  pump  vessel.  An 
additional  cylindrical  member  (32a)  is  situated  nearthe  outlet 
port  and  brought  into  contact  with  the  outside  cylindrical 
member.  The  additional  cylindrical  member  is  separable  into 
a  plurality  of  separate  pieces  each  of which  is  radially  detach- 
able  from  another.  The  additional  cylindrical  member  is  inde- 
pendent  of  the  outside  cylindrical  member.  Alternatively,  the 
additional  cylindrical  member  may  be  integral  with  the  out- 
side  cylindrical  member  cut  into  separate  pieces. 



Background  of  the  I n v e n t i o n :  

This  invent ion   r e l a t e s   to  a  molecular   pump  for  use  i n  

evacua t ing   a  space  to  be  exhausted  to  an  u l t r a - h i g h   vacuum.  I t  

is  to  be  noted  here  throughout   the  i n s t a n t   s p e c i f i c a t i o n   t h a t   t h e  

molecular   pump  comprises  a  combination  of  a  molecular   pump  member 

of  an  a x i a l - f l o w   type  with  an  a d d i t i o n a l   molecular   pump  member  h a v i n g  

a  h e l i c a l   g r o o v e .  

In  Japanese  Patent   P u b l i c a t i o n   No.  33446/1972,  such  a 

molecular   pump  is  d i sc losed .   The  molecular   pump  comprises  a  pump 

vesse l   of  a  c y l i n d r i c a l   shape  which  has  a  cen te r   axis ,   an  i n n e r  

sur face   de f in ing   a  hollow  space  along  the  center   axis ,   an  i n l e t  

por t ,   and  an  o u t l e t   por t .   The  molecular   pump  f u r t h e r   c o m p r i s e s  

a  f i r s t   pump  member  operable  as  the  molecular   pump  member  of  an 

a x i a l - f l o w   type  within  the  hollow  space.  The  f i r s t   pump  member 

is  d isposed  nearer   to  the  i n l e t   port   than  the  o u t l e t   por t .   A  second  

pump  member  is  operable  as  the  a d d i t i o n a l   molecular   pump  member 

and  has  a  h e l i c a l   groove  in  communication  with  the  hollow  s p a c e .  

The  second  pump  member  is  pos i t i oned   nearer   to  the  o u t l e t   port   t h a n  



• 
the  i n l e t   por t .   The  f i r s t   pump  member  comprises  a  p l u r a l i t y   o f  

ro tor   blade  members  r o t a t a b l e   around  the  center   axis  and  a  p l u r a l i t y  

of  s t a t o r   blade  members  held  on  the  inner  sur face   with  the  r o t o r  

blade  members  a l t e r n a t e l y   i n t e r p o s e d .   The  second  pump  member  compr i ses  

an  ins ide   c y l i n d r i c a l   member  and  an  ou ts ide   c y l i n d r i c a l   member  h e l d  

on  the  inner  sur face   and  having  an  inner  p e r i p h e r a l   su r face   p a r a l l e l  

to  the  center   axis .   The  inner  p e r i p h e r a l   sur face   faces  the  h o l l o w  

space.  The  ins ide   c y l i n d r i c a l   member  has  an  outer   p e r i p h e r a l   s u r f a c e  

r o t a t a b l e   around  the  center   axis  with  a  p rede te rmined   d i s t a n c e   l e f t  

in  the  hollow  space  from  the  inner  p e r i p h e r a l   su r f ace .   I t   is  p o s s i b l e  
t h e  

to  form  the  h e l i c a l   groove  into  e i t h e r   of  the  inner  andfou te r   p e r i -  

pheral   s u r f a c e s .   The  s t a t o r   blade  members  and  the  outs ide   c y l i n d r i c a l  

member  are  f ixed  to  the  inner  surface   of  the  pump  vesse l   by  p r e s s i n g  

the  pump  vessel   onto  a  pump  base  member  which  is  for  use  in  s u p p o r t i n g  

the  molecular   pump. 

It  is  general   that   the  gas  to  be  evacuated  inc ludes   d u s t  

and/or  a  substance   which  changes  into  a  so l i d .   Such  dust  and  s o l i d s  

adhere  as  a  depos i t   onto  the  inner  p e r i p h e r a l   surface   of  the  o u t s i d e  

c y l i n d r i c a l   member  at  a  l oca t ion   nearer   to  the  o u t l e t   por t .   The 

deposi t   reduces  the  u l t imate   degree  of  vacuum  and  the  speed  of  e x h a u s t .  

It  is  t h e r e f o r e   necessary  to  often  clean  the  molecular   pump.  More 

p a r t i c u l a r l y ,   the  deposi t   should  be  removed  by  taking  the  m o l e c u l a r  

pump  to  pieces  a f t e r   the  molecular   pump  is  operated  for  a  long  t i m e .  

The  molecular  pump  is  taken  to  pieces  by  upwardly  pu l l i ng   out  t h e  

pump  vessel   from  the  pump  base  member  at  f i r s t ,   next  removing  t h e  

s t a t o r   blade  members  away  from  the  ro tor   blade  members,  and  t h e n  

upwardly  pu l l i ng   out  the  outs ide   c y l i n d r i c a l   member.  However,  i t  

is  d i f f i c u l t   to  p u l l  o u t   the  outs ide   c y l i n d r i c a l   member  when  t h e  



deposi t   has  grown  bulky.  It  is  necessary   in  such  a  case  to  d e t a c h  

the  ins ide   c y l i n d r i c a l   member  before  p u l l i n g   out  the  o u t s i d e  

c y l i n d r i c a l   member.  However,  i t   needs  much  time  and  great   expense  

to  again  i n s t a l l   the  ins ide   c y l i n d r i c a l   member  in  p o s i t i o n .   Th is  

is  because  p r ec i se   con t ro l   is  necessary   so  as  to  balance  the  i n s i d e  

c y l i n d r i c a l   member,  which  is  r o t a t e d   at  high  speed.  Thus,  the  conven -  

t i ona l   molecular   pump  can  not  be  r e a d i l y   swept  or  c l e a n e d .  

Summary  of  the  I n v e n t i o n :  

It  is  t h e r e f o r e   an  objec t   of  th is   invent ion   to  p r o v i d e  

a  molecular   pump  which  can  be  r e a d i l y   swept  or  c l e a n e d .  

It  is  another   ob jec t   of  th is   i nven t ion   to  provide  a  m o l e c u l a r  

pump  which  can  save  time  and  labor  on  c l e a n i n g .  

A  molecular   pump  to  which  th is   i nven t ion   is  a p p l i c a b l e  

comprises  a  pump  vessel   which  has  a  center   axis  and  an  inner  s u r f a c e  

def in ing   a  hollow  space  along  the  center   axis  and  which  has  an  i n l e t  

port  and  an  o u t l e t  p o r t   in  communication  with  the  hollow  s p a c e ,  

a  f i r s t   pump  member  compris ing  a  p l u r a l i t y   of  ro tor   blade  members 

r o t a t a b l e   around  the  cen te r   axis  in  the  hollow  space  near  the  i n l e t  

port  and  a  p l u r a l i t y   of  s t a t o r   blade  members  held  on  the  inner  s u r f a c e  
members 

with  the  ro tor   b l a d e   a l t e r n a t e l y   i n t e r p o s e d ,   and  a  second  pump 

member  comprising  an  ins ide   c y l i n d r i c a l   member  near  the  o u t l e t   p o r t  

and  an  outs ide   c y l i n d r i c a l   member  held  on  said  inner  surface  and 

having  an  inner  p e r i p h e r a l   sur face   p a r a l l e l   to  the  center   axis  and 

in  a  face  to  face  r e l a t i o n s h i p   r e l a t i v e   to  the  hollow  space.  The 

ins ide   c y l i n d r i c a l   member  has  an  outer  p e r i p h e r a l   surface  r o t a t a b l e  

around  the  center   axis  with  a  p rede termined   d i s tance   l e f t   in  t h e  

hollow  space  from  the  inner  p e r i p h e r a l   s u r f ace .   Ei ther   of  the  i n n e r  

and  the  outer  p e r i p h e r a l   su r faces   is  provided  with  a  h e l i c a l   g roove .  



According  to  this   i nven t ion ,   the  ou t s ide   c y l i n d r i c a l   member  is  b rough t  

into  contac t   with  an  a d d i t i o n a l   c y l i n d r i c a l   member  s i t u a t e d   n e a r e r  

to  the  o u t l e t   port  than  the  ins ide   c y l i n d r i c a l   member  and  cut  i n t o  
r a d i a l l y  

a  p l u r a l i t y   of  s epa ra t e   pieces  each  of  which  i s / d e t a c h a b l e   from 

a n o t h e r .  

Br ief   D e s c r i p t i o n   of  the  Drawing:  

Fig.  1  is  a  p a r t i a l   v e r t i c a l   s e c t i o n a l   view  of  a  c o n v e n t i o n a l  

molecular   pump; 

Fig.  2  is  a  p a r t i a l   v e r t i c a l   s e c t i o n a l   view  of  a  mod i f i ed  

molecular   pump; 

Fig.  3  is  a  p a r t i a l   v e r t i c a l   s e c t i o n a l   view  of  a  m o l e c u l a r  

pump  according  to  a  f i r s t   embodiment  of  the  i n s t a n t   i n v e n t i o n ;  

Fig.  4  is  a  p e r s p e c t i v e   view  of  an  a d d i t i o n a l   c y l i n d r i c a l  

member  for  use  in  the  molecular   pump  depic ted   in  Fig.  3;  

Fig.  5  is  a  p a r t i a l   v e r t i c a l   s e c t i o n a l   view  of  a  m o l e c u l a r  

pump  according  to  a  second  embodiment  of  th is   i nven t ion ;   and 

Fig.  6  is  a  p e r s p e c t i v e   view  of  an  ou t s ide   c y l i n d r i c a l  

member  used  in  the  molecular   pump  i l l u s t r a t e d   in  Fig.  5. 

Desc r ip t i on   of  the  P r e f e r r ed   Embodiments:  

Refer r ing   to  Fig.  1,  a  conven t iona l   molecular   pump  w i l l  

be  desc r ibed   at  f i r s t   for  a  b e t t e r   unde r s t and ing   of  this   i n v e n t i o n .  

The  molecular   pump  comprises  a  pump  vesse l   11  of  a  c y l i n d r i c a l   shape .  

The  pump  vessel   11  has  a  center   axis  12,  an  inner  surface   d e f i n i n g  

a  hollow  space  along  the  center   axis  12,  an  i n l e t   port   13,  and  an 

o u t l e t   port  14. 

A  f i r s t   pump  member  20  is  operable   as  a  molecular   pump 

member  of  an  a x i a l - f l o w   type  within  the  hollow  space.  The  f i r s t  

pump  member  20  comprises  a  p l u r a l i t y   of  ro tor   blade  members  21 



r o t a t a b l e   around  the  cen te r   axis  12  in  the  hollow  space  nearer   t o  

the  i n l e t   port   13  than  the  o u t l e t   port  14.  The  ro to r   blade  members 

21  are  s tacked  from  one  another   with  a  gap  l e f t   between  two  a d j a c e n t  

ones  of  the  ro tor   blade  members  21.  Each  of  the  ro tor   blade  members 

21  has  a  p l u r a l i t y   of  r o to r   blades  in  the  manner  known  in  the  a r t .  

The  f i r s t   pump  member  20  f u r t h e r   comprises  a  p l u r a l i t y   of  s t a t o r  

blade  member  22  held  on  the  inner  sur face   by  a  p l u r a l i t y   of  s p a c e r s  

23,  r e s p e c t i v e l y ,   with  the  s t a t o r   blade  members  22  in te rposed   between 

each  gap  l e f t   between  two  ad jacen t   ro to r   blade  members  21.  Each 

of  the  s t a t o r   blade  members  22  also  has  a  p l u r a l i t y   of  s t a t o r   b l a d e s  

in  the  manner  known  in  the  a r t .  

An  a d d i t i o n a l   molecular   pump  member  of  a  h e l i c a l   groove 

type  coopera tes   with  the  f i r s t   pump  member  20  and  may  be  r e f e r r e d  

to  as  a  second  pump  member  30.  Thus,  the  i l l u s t r a t e d   pump  may  be 

ca l led   a  combina t iona l   molecular   pump.  The  second  pump  member  30 

comprises  an  ins ide   c y l i n d r i c a l   member  31  nearer   to  the  o u t l e t   p o r t  

14  than  the  i n l e t   por t   13  and  an  outs ide   c y l i n d r i c a l   member  32  h e l d  

on  or  snugly  rece ived   by  the  inner  surface   of  the  pump  vessel   11. 

The  outs ide  c y l i n d r i c a l   member  32  has  an  inner  p e r i p h e r a l   s u r f a c e  

p a r a l l e l   to  the  cen te r   axis  12.  The  inner  p e r i p h e r a l   surface  i s  

in  a  face  to  face  r e l a t i o n s h i p   r e l a t i v e   to  the  hollow  space.  The 

ins ide   c y l i n d r i c a l   member  31  has  an  outer  p e r i p h e r a l   surface  r o t a t a b l e  

around  the  center   axis  12  with  a  predetermined  d i s t ance   l e f t   i n  

the  hollow  space  from  the  inner  p e r i p h e r a l   su r face   of  the  o u t s i d e  

c y l i n d r i c a l   member  32.  The  inner  p e r i p h e r a l   sur face   of  the  o u t s i d e  

c y l i n d r i c a l   member  32  is  provided  with  a  h e l i c a l   groove  33  hav ing  

predetermined  depth,  width  and  p i t c h .  



Let  th is   pump  be  seen  from  a  top  t h e r e o f   in  Fig.  1  and 

the  h e l i c a l   groove  33  form  a  r ight -handed  screw.  Under  the  c i r cum-  

s tances ,   the  ins ide   c y l i n d r i c a l   member  31  is  r o t a t e d   clockwise  around 

the  center   axis  12.  On  the  cont rary ,   the  ins ide   c y l i n d r i c a l   member 

31  is  ro ta ted   c o u n t e r c l o c k w i s e   around  the  cen te r   axis  12  when  t he  

h e l i c a l   groove  33  may  form  a  l e f t -handed   s c r e w .  

The  s t a t o r   blade  members  22  and  the  ou t s ide   c y l i n d r i c a l  

member  32  are  f ixed  to  the  inner  surface  of  the  pump  vesse l   11  by 

press ing   the  pump  vesse l   11  onto  a  pump  base  member  40.  The  pump 

base  member  40  is  for  use  in  support ing  the  molecular   pump.  The 

pump  base  member  40  has  an  exhaust  pipe  41  which  communicates  w i t h  

the  ou t l e t   port  14  of  the  pump  vessel   11. 

The  molecular   pump  is  a t tached  at  the  i n l e t   port  13  t o  

a  device  which  is  to  be  evacuated.   A  forepump  is  coupled  with  t h e  

exhaust  port  41  in  order  to  evacuate  to  a  fore-vacuum.  A  gas  i s  

evacuated  from  the  device  through  the  exhaust  port   41  during  o p e r a t i o n  

of  the  f i r s t   and  the  second  pump  members  20  and  30.  

As  a  ru le ,   the  gas  to  be  evacuated  inc ludes   dust  a n d / o r  

a  substance  r e a d i l y   s o l i d i f i e d .   Such  dust  and  s o l i d i f i e d   s u b s t a n c e  

adhere  as  a  depos i t   50  onto  the  inner  p e r i p h e r a l   sur face   of  t h e  

outs ide   c y l i n d r i c a l   member  32  at  a  loca t ion   nearer   to  the  o u t l e t  

port  14.  The  depos i t   50  reduces  the  u l t imate   degree  of  vacuum  and 

the  speed  of  exhaust .   Therefore ,   the  molecular   pump  should  o f t e n  

be  cleaned  or  swept  so  as  to  remove  the  depos i t   50.  Such  c l e a n i n g  

is  very  cumbersome.  More  p a r t i c u l a r l y ,   the  molecular   pump  must 

be  disassembled  into  pieces   on  cleaning  in  the  fo l lowing  manner. 

At  f i r s t ,   the  pump  vesse l   11  is  detached  from  the  pump  base  member 

40  by  upwardly  p u l l i n g   out  the  pump  vessel  11.  Subsequent ly ,   t h e  



spacers   23  and  the  s t a t o r   blade  members  22  are  removed  from  the  

ro to r   blade  members  21.  Then,  the  outs ide  c y l i n d r i c a l   member  32 

is  upwardly  pul led  out  to  be  detached  from  the  pump  base  member 

40.  However,  i t   is  d i f f i c u l t   to  p u l l  o u t   the  ou t s ide   c y l i n d r i c a l  

member  32  when  the  depos i t   50  has  grown  bulky.  In  such  a  c a s e ,  

it   is  necessary   to  detach  the  ins ide   c y l i n d r i c a l   member  31  from 

the  pump  base  member  40  before   the  outs ide  c y l i n d r i c a l   member  32 

is  pul led  out.  After   c l ean ing ,   the  detached  elements  should  be 

assembled  in  p o s i t i o n .   Among  o thers ,   the  ins ide   c y l i n d r i c a l   member 

31  must  be  p r e c i s e l y   p o s i t i o n e d   because  the  i n s ide   c y l i n d r i c a l  m e m b e r  

31  is  r o t a t e d   at  a  high  speed  and  is  t h e r e f o r e   a c c u r a t e l y   b a l a n c e d .  

Anyway,  much  labor  and  time  are  consumed  on  c l e a n i n g .  

Re fe r r ing   to  Fig.  2,  le t   a  modified  molecular   pump  be 

t e n t a t i v e l y   cons idered   to  remove  the  defec t .   According  to  the  m o d i f i -  

ca t ion ,   the  inner  p e r i p h e r a l   surface  of  the  ou t s ide   c y l i n d r i c a l  

member  32  is  given  a  g r e a t e r   diameter  at  a  po r t ion   of  the  d e p o s i t  

50  than  the  remaining  inner  p e r i p h e r a l   su r face .   We  expected  t h a t  

the  outs ide   c y l i n d r i c a l   member  32  can  be  pul led   out  without   d e t a c h i n g  

the  inside  c y l i n d r i c a l   member  31  even  if  the  depos i t   50  may  p r o t r u d e  

towards  the  center   ax is .   However,  it  has  been  found  according  t o  

our  experiment  that   the  depos i t   50  adheres  onto  the  inner  p e r i p h e r a l  

sur face   of  the  ou ts ide   c y l i n d r i c a l   member  32  so  as  to  p ro t rude   i nward ly  

over  the  outer  p e r i p h e r a l   sur face   of  the  ins ide   c y l i n d r i c a l   member 

31  at  a  l oca t i on   nearer   to  the  bottom  end  of  the  ins ide   c y l i n d r i c a l  

member  31,  as  i l l u s t r a t e d   in  Fig.  2.  In  a d d i t i o n ,   i t   has  been 

confirmed  that   the  depos i t   50  t enac ious ly   adheres  also  to  the  pump 

base  member  40.  It  is  t h e r e f o r e   impossible  with  the  modified  mo lecu la r  

pump  to  p u l l  o u t   the  ou ts ide   c y l i n d r i c a l   member  32  without   d e t a c h i n g  



the  inside  c y l i n d r i c a l   member  31. 

Re fe r r ing   to  Fig.  3,  a  molecular   pump  according  to  a  f i r s t  

embodiment  of  th is   i nven t ion   comprises  s i m i l a r   par ts   d e s i g n a t e d  

by  like  r e f e rence   numerals .   The  outs ide   c y l i n d r i c a l   member  11  i s  

brought  into  con tac t   with  an  a d d i t i o n a l   c y l i n d r i c a l   member  32a  s i t u a t e d  

nearer   to  the  o u t l e t   port   14  than  the  i n s ide   c y l i n d r i c a l   member 

31.  As  wil l   p r e s e n t l y   be  descr ibed ,   the  a d d i t i o n a l   c y l i n d r i c a l  

member  32a  is  cut  into  a  p l u r a l i t y   of  s e p a r a t e   pieces  each  of  which 

is  de tachable   from  another   away  from  the  c e n t e r   axis  12.  The  a d d i -  

t iona l   c y l i n d r i c a l   member  32a  is  s epa rab le   from  the  outs ide   c y l i n d r i c a l  

member  32. 

Re fe r r ing   to  Fig.  4,  the  a d d i t i o n a l   c y l i n d r i c a l   member 

32a  is  cut  into  s epa ra t e   pieces  along  at  l e a s t   two  l i nes .   The  l i n e  

may  have  an  angle  with  the  center   axis  12.  At  any  r a te ,   the  l i n e s  
s e m i c i r c u l a r  

are  p a r a l l e l   in  e f f e c t   to  the  center   axis  12  so  that   the  s e p a r a t e  
r a d i a l l y  

pieces  a r e / d e t a c h a b l e   from  each  other  away  from  the  center   a x i s  

12. 

When  the  molecular   pump  of  Fig.  3  is  to  be  cleaned  o r  

swept,  the  molecular   pump  is  disassembled  by  upwardly  pu l l ing   o u t  

the  pump  vesse l   11  from  the  pump  base  member  40  at  f i r s t ,   by  removing 

the  spacers  23  and  the  s t a t o r   blade  members  22  away  from  the  r o t o r  

blade  members  21,  by  p u l l i n g   out  the  ou t s ide   c y l i n d r i c a l   member 

32,  and  then  by  de taching   the  a d d i t i o n a l   c y l i n d r i c a l   member  32a.  

Inasmuch  as  the  ou t s ide   c y l i n d r i c a l   member  32  and  the  a d d i t i o n a l  

c y l i n d r i c a l   member  32a  are  disassembled  wi thout   detaching  the  i n s i d e  

c y l i n d r i c a l   member  31  from  the  center  axis  12  even  when  the  d e p o s i t  

50  is  highly  p i led   up  in  the  a d d i t i o n a l   c y l i n d r i c a l   member  32a, 

the  molecular  pump  of  Fig.  3  can  be  r e a d i l y   cleaned  or  swept  t o  



remove  the  depos i t   50.  Thus,  it  is  p o s s i b l e   to  save  time  and  l a b o r  

on  c leaning   the  molecular   pump.  Fur thermore ,   i t   is  easy  to  a g a i n  

i n s t a l l   the  a d d i t i o n a l   c y l i n d r i c a l   member  32a,  the  outs ide   c y l i n d r i c a l  

member  32,  the  s t a t o r   blade  members  22,  the  spacers   23  and  the  pump 

vessel   11  in  p o s i t i o n ,   as  the  ins ide   c y l i n d r i c a l   member  31  is  n o t  

d e t a c h e d .  

Re fe r r i ng   to  Fig.  5 ,  a   molecular   pump  according  to  a  s econd  

embodiment  of  th i s   i n v e n t i o n   comprises  s i m i l a r   pa r t s   d e s i g n a t e d  

by  l ike  r e f e r e n c e   numerals .   The  h e l i c a l   groove  33'  is  formed  on 

the  outer  p e r i p h e r a l   sur face   of  the  ins ide   c y l i n d r i c a l   member  3 1 ' .  

Let  the  h e l i c a l   groove  33'  form  a  l e f t - h a n d e d   screw  when 

seen  from  top  of  th is   f i gu re .   In  th is   event ,   the  ins ide   c y l i n d r i c a l  

member  31'  is  r o t a t e d   clockwise  around  the  cen te r   axis  12.  On  t h e  

con t ra ry ,   the  ins ide   c y l i n d r i c a l   member  31'  is  r o t a t e d   c o u n t e r c l o c k w i s e  

around  the  cen te r   axis  12  when  the  h e l i c a l   groove  33'  forms  a  r i g h t -  

handed  sc rew.  

The  ou t s ide   c y l i n d r i c a l   member  32'  is  i n t e g r a l   with  t h e  

a d d i t i o n a l   c y l i n d r i c a l   member  32a  s i t u a t e d   nea re r   to  the  o u t l e t  

port  14  than  the  ins ide   c y l i n d r i c a l   member  31 ' .   Consequently,   t h e  

a d d i t i o n a l   c y l i n d r i c a l   member  32a  is  brought  into  con tac t   with  t h e  

outs ide   c y l i n d r i c a l   member  32',  l ike  in  Fig.  3.  As  wil l   p r e s e n t l y  

be  d e s c r i b e d ,  t h e   i l l u s t r a t e d   outs ide   c y l i n d r i c a l   member  32'  i s  

cut  into  a  p l u r a l i t y   of  separa te   p ieces ,   as  is  the  case  with  t h e  

a d d i t i o n a l   c y l i n d r i c a l   member  32a  i l l u s t r a t e d   in  Fig.  3.  Each  o f  
r a d i a l l y  

the  separa te   pieces  i s / d e t a c h a b l e   from  a n o t h e r .  

Refer r ing   to  Fig.  6,  the  ou ts ide   c y l i n d r i c a l   member  32'  

made  i n t e g r a l   with  the  a d d i t i o n a l   c y l i n d r i c a l   member  32a  compr i ses  



two  pieces  each  of  which  is  s epa rab l e   from  another   and  which  i s  

of  a  s e m i c i r c l e .   Each  piece  has  a  pair   of  ends  brought  into  c o n t a c t  

with  those  of  the  other  p iece .   As  mentioned  in  con junc t ion   w i t h  

Fig.  4,  the  separa te   pieces  can  be  manufactured  by  cu t t ing   a  c y l i n d r i -  

cal  member  serving  as  the  ou t s ide   c y l i n d r i c a l   member  32'  and  t h e  

a d d i t i o n a l   c y l i n d r i c a l   member  32a .  

According  to  the  molecular   pump  of  Fig.  5,  i t   is  a l s o  

p o s s i b l e   to  clean  the  molecular   pump in  order  to  remove  the  d e p o s i t  

50  by  s epa ra t i ng   the  ou ts ide   c y l i n d r i c a l   member  32'  made  i n t e g r a l  

with  the  a d d i t i o n a l   c y l i n d r i c a l   member  32a.  Thus,  the  m o l e c u l a r  

pump  of  Fig.  5  can  be  r e a d i l y   c leaned  or  swept  to  remove  the  d e p o s i t  

50.  Thus,  it  is  pos s ib l e   to  save  time  and  labor  on  c leaning  o f  

the  molecular   pump. 

While  the  p resen t   inven t ion   has  thus  far   been  d e s c r i b e d  

in  con junc t ion   with  a  few  p r e f e r r e d   embodiments  t h e r e o f ,   i t   w i l l  

now  be  read i ly   poss ib le   for  those  s k i l l e d   in  the  art   to  p r a c t i c e  

th is   invent ion   in  var ious   other  manners.  For  example,  it  is  p o s s i b l e  

to  form  the  h e l i c a l   groove  33  or  33'  into  e i t h e r   of  the  inner  and  t h e  

outer   p e r i p h e r a l   su r f ace s .   The  a d d i t i o n a l   c y l i n d r i c a l   member  32a 

or  the  outs ide   c y l i n d r i c a l   member  32'may  be  d ivided  into  s e p a r a t e  

p ieces   more  than  two. 



1.  In  a  molecular   pump  comprising  a  pump  vessel   which 

has  a  center   axis  and  an  inner  surface   de f i n ing   a  hollow  space  a l o n g  

said  center   axis  and  which  has  an  i n l e t   por t   and  an  ou t l e t   p o r t  

in  communication  with  said  hollow  space,  a  f i r s t   pump  member  c o m p r i s i n g  

a  p l u r a l i t y   of  ro to r   blade  members  r o t a t a b l e   around  said  c e n t e r  

axis  in  said  hollow  space  near  said  i n l e t   port   and  a  p l u r a l i t y   o f  

s t a t o r   blade  members  held  on  said  inner  su r face   with  said  r o t o r  

blade  members  a l t e r n a t e l y   i n t e rposed ,   and  a  second  pump  member  c o m p r i s -  

ing  an  ins ide   c y l i n d r i c a l   member  near  said  o u t l e t   port  and  an  o u t s i d e  

c y l i n d r i c a l   member  held  on  said  inner  su r face   and  having  an  i n n e r  

p e r i p h e r a l   surface   p a r a l l e l   to  said  center   axis  and  in  a  face  t o  

face  r e l a t i o n s h i p   r e l a t i v e   to  said  hollow  space,  said  inside  c y l i n d r i -  

cal  member  having  an  outer  pe r iphe ra l   su r face   r o t a t a b l e   around  s a i d  

center   axis  with  a  predetermined  d i s tance   l e f t   in  said  hollow  space  

from  said  inner  p e r i p h e r a l   sur face ,   e i t h e r   of  said  inner  and  s a i d  

outer  p e r i p h e r a l   sur faces   being  provided  with  a  h e l i c a l   g roove ,  

the  improvement  where in :  

said  outs ide  c y l i n d r i c a l   member  is  brought  into  c o n t a c t  

with  an  a d d i t i o n a l   c y l i n d r i c a l   member  s i t u a t e d   nearer   to  said  o u t l e t  

port   than  said  inside  c y l i n d r i c a l   member  and  cut  into  a  p l u r a l i t y  
r a d i a l l y  

of  separa te   pieces  each  of  which  i s / d e t a c h a b l e   from  a n o t h e r .  

2 .  A   molecular  pump  as  claimed  in  Claim  1,  wherein  s a i d  

a d d i t i o n a l   c y l i n d r i c a l   member  is  separab le   from  said  outs ide  c y l i n d r i -  

cal  member. 



3.  A  molecular   pump  as  claimed  in  Claim  1,  whrein  s a i d  

a d d i t i o n a l   c y l i n d r i c a l   member  is  i n t e g r a l   with  said  outs ide   c y l i n d r i c a l  

member,  said  ou t s ide   c y l i n d r i c a l   member  being  also  cut  into  s a i d  

s epa ra t e   p i e c e s .  

4.  A  molecular   pump  as  claimed  in  Claims  1,  2,  or  3, 

wherein  said  h e l i c a l   groove  is  formed  on  said  inner  p e r i p h e r a l   s u r f a c e .  

5.  A  molecular   pump  as  claimed  in  Claims  1,  2,  or  3,  

wherein  said  h e l i c a l   groove  is  formed  on  said  outer  p e r i p h e r a l   s u r f a c e .  
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