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©  Assembly  and  disassembly  methods  and  apparatus. 

Assembly  and  disassembly  methods  and  apparatus  for  a 
rotary  machine  (100).  According  to  a  first  aspect  of  the 
present  invention,  methods  and  apparatus  (200)  are  pro- 
vided  for  assembling  and  disassembling  a  horizontal  split 
stator  housing  (122)  of  the  rotary  machine  (100),  specifically 
a  lower  section  (144)  of  the  stator  housing  (122).  According 
to  a  second  aspect  of  the  present  invention,  methods  and 
apparatus  (300)  are  provided  for  assembling  and  disassemb- 
ling  a  rotor  seal  (124)  and  a  disc  end  bearing  (132)  of  the 
rotary  machine  (100).  According  to  a  third  aspect  of  the 
present  invention,  methods  and  apparatus  are  provided  for 
assembling  and  disassembling  an  impeller  rotor  (106)  of  the 
rotary  machine  (100). 



This  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  ro ta ry   machines,   and  more 

s p e c i f i c a l l y   to  assembling  and  d i sa s sembl ing   r o t a ry   m a c h i n e s .  

O c c a s i o n a l l y ,   the  impe l l e r   ro tor   and  blades  of  a  r o t a r y   machine  

such  as  a  c e n t r i f u g a l   compressor  or  expander  must  be  removed  from 

the  machine  for  c l ean ing ,   maintenance,   or  rep lacement .   F o r  

example,  r o t a r y   machines  are  of ten   used  with  f l u id s   c o n t a i n i n g   a 

s i g n i f i c a n t   amount  of  p a r t i c u l a t e s   or  debr i s .   Over  a  per iod   o f  

time,  these   p a r t i c u l a t e s   and  debr is   tend  to  c o l l e c t   or  a c c u m u l a t e  

on  the  impe l l e r   blade  s u r f a c e s ,   n e c e s s i t a t i n g   p e r i o d i c   removal  o f  

the  i m p e l l e r   ro tor   and  blades  from  the  machine  to  clean  or  r e p l a c e  

the  blade  s u r f a c e s .   Routine  i n s p e c t i o n   and  main tenance ,   f o r  

example  to  r epa i r   or  r e a l i g n   a  ro to r   seal  or  b lade,   may  a l s o  

r equ i re   removal  of  the  impe l l e r   ro tor   from  the  mach ine .  

T y p i c a l l y ,   in  order  to  remove  an  impe l l e r   ro to r   from  a  r o t a r y  

machine,  a  la rge   p o r t i o n   of  the  machine  must  be  d i sa s sembled .   Many 

of  the  p a r t s   which must  be  d i sassembled   are  l a rge ,   heavy,  and  t h u s  

d i f f i c u l t   to  maneuver.  Moreover,  when  reassembled ,   u s u a l l y   t h e s e  

pa r t s   must  be  a c c u r a t e l y   a l igned  r e l a t i v e   to  each  o ther   and  to  any 

equipment  used  with  the  ro ta ry   machine  such  as  an  e l e c t r i c   motor  o r  

g e n e r a t o r .   As  a  r e s u l t ,   d i sassembly   and  reassembly  of  a  r o t a r y  
machine  r e q u i r e s   s k i l l e d   labor .   Fu r the r ,   of  course,   the  machine  i s  

i nope rab l e   and,  hence,  unproduc t ive   while  being  assembled  and 

d i s a s s e m b l e d .  

According  to  a  f i r s t   aspect   of  the  p re sen t   i nven t ion ,   methods  and 

appara tus   are  provided  for  assembling  and  d i sa s sembl ing   a 

h o r i z o n t a l   s p l i t   s t a t o r   housing  of  a  ro ta ry   machine,  s p e c i f i c a l l y   a 
lower  s e c t i o n   of  the  s t a t o r   housing.   The  s t a t o r   housing  a s sembly  

and  d i sassembly   appara tus   inc ludes   r a i l   means  for  suppor t i ng   t h e  

lower  s e c t i o n   of  the  s t a t o r   housing  for  h o r i z o n t a l   movement  toward  

and  away  from  the  ro t a ry   machine,  and  means  for  v e r t i c a l l y   moving 



the  lower  s e c t i o n   of  the  s t a t o r   housing  between  the  r a i l   means  and 

an  assembled  p o s i t i o n .  

According  to  a  second  aspec t   of  the  p r e s e n t   i n v e n t i o n ,   methods  and 

appara tus   are  p rov ided   for  assembl ing   and  d i s a s s e m b l i n g   a  r o t o r  

seal   and  a  disc  end  bea r ing   of  a  r o t a ry   machine.  The  ro to r   s e a l  

and  disc  end  bea r ing   assembly  and  d isassembly   appara tus   c o m p r i s e s  

a x i a l l y   ex tending   c a r r i e r   means  for  suppor t ing   the  ro tor   seal   f o r  

movement  between  sea l   l i f t e d   and  seal   d i sassembled   p o s i t i o n s   and 

for  suppor t ing   the  disc  end  bear ing   for  movement  between  b e a r i n g  

l i f t e d   and  bea r ing   d i sas sembled   p o s i t i o n s .   This  assembly  and 

d isassembly   appa ra tus   f u r t h e r   comprises  means  suppor t i ng   t h e  

c a r r i e r   means,  means  for  moving  the  ro to r   seal   between  a  s e a l  

assembled  p o s i t i o n   and  the  seal   l i f t e d   p o s i t i o n ,   and  means  f o r  

moving  the  disc  end  bea r ing   between  a  bear ing   assembled  p o s i t i o n  

and  the  bea r ing   l i f t e d   p o s i t i o n .  

According  to  a  t h i r d   a spec t   of  the  p r e sen t   i n v e n t i o n ,   methods  and 

appara tus   are  provided  for  assembling  and  d i s a s semb l ing   an  i m p e l l e r  

ro tor   of  a  r o t a ry   machine.  The  ro tor   assembly  and  d i s a s s e m b l y  

appara tus   comprises  disc  end  f i x t u r e   means  d i sengagab ly   c o n n e c t e d  

to  a  disc  end  of  the  impe l l e r   ro to r   for  moving  the  disc  end  t h e r e o f  

between  a  ro to r   assembled  p o s i t i o n   and  a  ro to r   l i f t e d   p o s i t i o n ,   and 

for  h o r i z o n t a l l y   moving  the  ro to r   through  a  f l u i d   casing  of  t h e  

ro ta ry   machine  between  the  ro to r   l i f t e d   p o s i t i o n   and  a  r o t o r  

d isassembled   p o s i t i o n .   The  ro to r   assembly  and  d i s a s s e m b l y  

appara tus   f u r t h e r   comprises  coupl ing  end  f i x t u r e   means  for  moving  a 

coupling  end  of  the  impe l l e r   ro to r   between  the  ro to r   assembled  and 

l i f t e d   p o s i t i o n s ,   and  coupl ing  end  c a r r i age   means  suppor ted  by  a 

frame  of  the  r o t a r y   machine  and  suppor t ing   the  coupl ing  end  of  t h e  

ro to r   as  the  ro to r   moves  between  the  ro to r   l i f t e d   and  d i s a s s e m b l e d  

p o s i t i o n s .  

This  i n v e n t i o n   wi l l   now  be  desc r ibed   by  way  of  example,  w i t h  

r e f e r ence   to  the  accompanying  drawings  in  which:  



Figure  1  is  a  side  view  of  a  ro ta ry   machine  with  which  the  p r e s e n t  

i n v e n t i o n   may  be  employed;  

Figure  2  is  a  side  view  of  the  ro ta ry   machine  shown  in  Figure  1 

with  p o r t i o n s   broken  away  to  show  i n t e r n a l   p a r t s   of  the  machine ;  

F igures   3  and  4  are  f ront   views  of  the  r o to r   and  lower  s ec t i on   o f  

the  s t a t o r   housing  of  the  machine  shown  in  F igures   1  and  2  and  o f  

appara tus   for  assembling  and  d i s a s sembl ing   the  lower  s ec t ion   of  t h e  

s t a t o r   housing,   with  Figure  3  showing  the  lower  s ec t ion   of  t h e  

s t a t o r   housing  in  an  assembled  p o s i t i o n   and  Figure   4  showing  t h e  

lower  s e c t i o n   of  the  s t a t o r   housing  in  a  lowered  p o s i t i o n ;  

Figure  5  is  a  p a r t i a l   side  view  of  the  r o t a r y   machine  shown  i n  

Figures   1  and  2  and  of  the  assembly  and  d i sassembly   appara tus   shown 

in  F igures   3  and  4,  with  the  lower  s e c t i o n   of  the  s t a t o r   housing  o f  

the  r o t a r y   machine  shown  in  the  lowered  p o s i t i o n ;  

Figure  6  is  a  p a r t i a l   side  view  of  the  r o t a r y   machine  shown  i n  

F igures   1  and  2  and  of  apparatus   for  assembl ing   and  d i sassembl ing   a 

ro to r   seal   and  a  disc  end  bear ing  of  the  r o t a r y   machine ;  

Figure  7  is  an  en larged  view  of  a  s ec t i on   of  Figure  6  showing  t h e  

ro to r   seal   and  the  disc  end  bear ing  in  g r e a t e r   d e t a i l ;  

Figure  8  is  an  end  view  of  po r t ions   of  the  r o t a r y   machine  o f  

Figures   1  and  2,  and  showing  a  coupling  end  frame  of  the  assembly  

and  d i sassembly   appara tus   of  Figures  6  and  7 ;  

Figure  9  is  a  side  view  of  the  ro tor   seal  and  p o r t i o n s   of  the  f l u i d  

casing  of  the  ro ta ry   machine  shown  in  F igures   1  and  2;  

Figure  10  is  a  side  view  s imi l a r   to  Figure  2  but  with  the  r o t a r y  

machine  p a r t i a l l y   d i a s s s e m b l e d ;  



Figure   11  is  a  side  view  of  the  p a r t i a l l y   d i sassembled   r o t a r y  

machine  shown  in  Figure   10  and  of  appara tus   for  assembl ing   and 

d i s a s s e m b l i n g   the  ro to r   of  the  machine,  with  the  r o to r   shown  in  a 

l i f t e d   p o s i t i o n ;  

Figure   12  is  a  f ron t   view  of  a  coupl ing  end  f i x t u r e   of  the  r o t o r  

assembly  and  d i sassembly   appara tus   shown  in  Figure   11;  

Figure   13  is  a  top  view  of  the  r o t a r y   machine  and  the  r o t o r  

assembly  and  d i sassembly   appara tus   i l l u s t r a t e d   in  Figure   11,  w i t h  

p o r t i o n s   of  the  r o t a ry   machine  f l u id   casing  removed  to  more  c l e a r l y  

shown  the  ro to r   assembly  and  d i sassembly   a p p a r a t u s ;  

Figure   14  is  a  f ron t   view  of  the  r o t a ry   machine  and  the  r o t o r  

assembly  and  d i sassembly   appara tus   i l l u s t r a t e d   in  F igure   11; 

Figure   15  is  a  rear   view  of  the  r o t a r y   machine  and  a  coupl ing  end 

c a r r i a g e   means  of  the  r o t o r   assembly  and  d i sassembly   a p p a r a t u s  

shown  in  Figure   11;  and 

Figure  16  is  a  side  view  s i m i l a r   to  Figure  11,  but  with  the  r o t o r  

shown  in  a   d i sassembled   p o s i t i o n .  

R e f e r r i n g   to  F igures   1  and  2,  the re   is  i l l u s t r a t e d   r o t a r y   machine 

100  with  which  the  p r e s e n t   i n v e n t i o n   may  be  employed.  G e n e r a l l y ,  

machine  100  inc ludes   base  p l a t e   102,  machine  frame  104,  i m p e l l e r  

ro to r   106,  bear ing   means  110,  and  f l u id   casing  112.  Machine  100 

also  inc ludes   impe l l e r   blades  114,  s t a t o r   blades  116,  d iaphragm 

120,  s t a t o r   housing  122,  and  ro to r   seal   124.  Machine  frame  104 

r e s t s   on  base  p l a t e   102,  which  p r e f e r a b l y   extends  forward,   to  t h e  

l e f t   as  viewed  in  Figure  1,  of  the  machine  frame.  Impe l l e r   r o t o r  

106,  having  disc  end  126  and  coupl ing  end  130,  a x i a l l y   e x t e n d s  

along  the  top  of  machine  frame  104  and  is  r o t a t a b l y   suppor ted   by  

bea r ing   means  110  which,  in  tu rn ,   are  supported  by  the  machine  

frame.  P r e f e r a b l y ,   bea r ing   means  110  are  of  a  c o n v e n t i o n a l  



h o r i z o n t a l   s p l i t   type  inc luding   disc  end  bear ing   132,  i n t e r m e d i a t e  

bear ing   housing  134,  and  coupling  end  bea r ing   136,  which  are  a l l  

bo l ted   to  the  top  of  machine  frame  104.  Impe l l e r   blades  114  a r e  

r i g i d l y   secured  to  disc  end  126  of  r o to r   106  and  r a d i a l l y   e x t e n d  

outward  t he re f rom.   Although  two  a x i a l l y   spaced  sets  of  i m p e l l e r  

blades  114  are  shown  in  the  drawings,   i t   wi l l   be  apparent   to  t h o s e  

s k i l l e d   in  the  a r t   tha t   the  p re sen t   i n v e n t i o n   may  be  employed  w i t h  

a  ro ta ry   machine  having  one  or  more  se ts   of  impe l l e r   b l a d e s .  

Fluid  casing  112  is  secured  to  machine  frame  104  and  a n n u l a r l y  

extends  around  the  machine  frame  and  i m p e l l e r   ro tor   106  r e a r w a r d ,  

to  the  r i g h t   as  viewed  in  Figures  1  and  2,  of  impe l l e r   blades  114. 

The  top  of  f l u i d   casing  112  def ines   d i s cha rge   or  o u t l e t   open ing  

140.  S t a t o r   housing  122  is  secured  to  the  f ron t   end  of  f l u i d  

casing  112  and  a n n u l a r l y   extends  around  one  or  more  impe l l e r   b l a d e s  

114.  P r e f e r a b l y ,   s t a t o r   housing  122  is  h o r i z o n t a l l y   s p l i t ,   h a v i n g  

upper  s e c t i o n   142  and  lower  s ec t ion   144,  which  p r e f e r a b l y   a r e  

bo l ted   t o g e t h e r   along  ad jacen t   h o r i z o n t a l   f l a n g e s .  

Diaphragm  120  a n n u l a r l y   extends  around  ro to r   106  wi thin   s t a t o r  

housing  122;  and  the  diaphragm  also  is  h o r i z o n t a l l y   s p l i t ,  

i nc lud ing   top  ha l f   146  and  bottom  ha l f   150,  which  p r e f e r a b l y   a r e  

bo l ted   t o g e t h e r   along  ad jacen t   h o r i z o n t a l   f l anges .   S t a to r   b l a d e s  

116  are  secured  to  diaphragm  120  and  r a d i a l l y   extend  inward  

theref rom  between  ro tor   blades  114.  P r e f e r a b l y   a  sea l ing   member  i s  

secured  to  s t a t o r   blades  116  and  r a d i a l l y   extends  inward  t h e r e f r o m  

s u b s t a n t i a l l y   to  impe l l e r   ro tor   106  to  r e t a r d   f lu id   flow  t h r o u g h  

the  area  between  the  ro tor   and  the  s t a t o r   b l a d e s .  

Diaphragm  120  is  r a d i a l l y   spaced  from  s t a t o r   housing  122,  a l l o w i n g  

r a d i a l   expansion  of  the  d iaphragm.  

Dowels  152  r a d i a l l y   extend  into  g e n e r a l l y   concen t r i c   ape r tu r e s   154 

and  156  def ined  by  diaphragm  120  and  s t a t o r   housing  122 

r e s p e c t i v e l y ,   p r even t ing   r o t a t i o n   of  the  diaphragm  and  s t a t o r  



blades  116  r e l a t i v e   to  the  s t a t o r   housing.   P r e f e r a b l y   a p e r t u r e s  
156  r a d i a l l y   extend  through  s t a t o r   housing  122,  p rov id ing   a c c e s s - t o  

dowels  152  from  the  e x t e r i o r   of  the  s t a t o r   housing.   Caps  160  may 
be  d i s e n g a g a b l y   secured  to  s t a t o r   housing  122,  for  example  by  b e i n g  

th readed   in to   a p e r t u r e s   156,  to  a l ign   dowels  152  wi th in   a p e r t u r e s  
156  and  to  cover  the  dowels,  p r e v e n t i n g   undes i red   outward  r a d i a l  

movement  t h e r e o f .  

Fluid   cas ing   112  inc ludes   ins ide   r a d i a l   f lange  162,  which  a n n u l a r l y  

extends  above  machine  frame  104  and  ro to r   106.  Rotor  seal   124  i s  

secured,   p r e f e r a b l y   bo l t ed ,   to  machine  frame  104  and  f l u i d   c a s i n g  

112,  s p e c i f i c a l l y   f lange  162  t h e r e o f ,   cover ing  the  space  b e t w e e n  

the  machine  frame,  the  f l u id   cas ing ,   and  impe l l e r   ro to r   106  t o  

p reven t   leakage  of  a  working  f l u i d   through  th i s   space.  Rotor  s e a l  

124  de f ines   a  p l u r a l i t y   of  a x i a l l y   ex tending   th readed   a p e r t u r e s  

loca ted   near  the  p e r i p h e r a l   edge  of  the  ro to r   s ea l ,   and  some  o f  

these  a p e r t u r e s   are  a l igned  with  a x i a l l y   extending  t h r e a d e d  

a p e r t u r e s   de f ined   by  r a d i a l   f lange  162  for  b o l t i n g   the  r o t o r   s e a l  

t h e r e t o .   P r e f e r a b l y ,   however,  for  reasons  which  wi l l   become 

a p p a r e n t ,   some  of  the  a x i a l ,   threaded  a p e r t u r e s   def ined  by  r o t o r  

seal   124  are  loca ted   ad jacen t   f l a t   su r faces   of  r a d i a l   f lange   162. 

To  ope ra t e   machine  100,  i n l e t   duct  164  is  secured  to  the  f r o n t   o f  

s t a t o r   housing  122.  P r e f e r a b l y ,   suppor t   means  such  as  a  s tand  ( n o t  

shown)  is  secured  to  i n l e t   duct  164  to  support   the  duct  and  t o  

provide   a d d i t i o n a l   support   for  s t a t o r   housing  122  and  the  f o r w a r d  

end  of  f l u i d   casing  112.  Once  duct  164  is  in  p o s i t i o n ,   a  f l u i d   i s  

induced  to  flow  through  the  i n l e t   duct  and  past   b lades   114  and  116. 

If  machine  100  is  a  compressor,   then  ro to r   blades  114  are  r o t a t e d  

to  compress  the  f l u id   flowing  t h e r e p a s t .   A l t e r n a t e l y ,   if   mach ine  

100  is  an  expander ,   then  the  f l u i d   causes  r o t a t i o n   of  b lades   114. 

In  e i t h e r   case,   the  f lu id   flows  pas t   b lades  114  and  116  and  t h r o u g h  

f l u i d   cas ing   112,  and  the  f l u id   is  d i scharged   from  machine  100  v i a  

d i s cha rge   opening  140. 



As  p r e v i o u s l y   d i s c u s s e d ,   the  impe l l e r   ro tor   of  ro ta ry   machines  o f  

the  genera l   type  desc r ibed   above  are  o c c a s i o n a l l y   removed 

the re f rom,   and  th i s   u s u a l l y   r equ i r e s   d isassembly   of  a  la rge   p o r t i o n  

of  the  machine.  In  accordance  with  t each ings   of  the  p r e s e n t  

i n v e n t i o n ,   machine  100  may  be  assembled  and  d i s a s s e m b l e d  

compara t ive ly   f a s t   using  methods  and  appara tus   which  are  r e l a t i v e l y  

inexpens ive   and  simple  to  unders tand   and  opera te .   F igures   3 

through  16  i l l u s t r a t e   appara tus   for  assembling  and  d i s a s s e m b l i n g  

machine  100  in  accordance  with  a  p r e f e r r e d   embodiment  of  t h e  

p resen t   i n v e n t i o n .   More  s p e c i f i c a l l y ,   Figures   3  through  5  d i s c l o s e  

appara tus   for  assembl ing   and  d i s a s semb l ing   s t a t o r   housing  122,  

s p e c i f i c a l l y   lower  s e c t i o n   144  t h e r e o f ,   Figures   6  through  9  show 

appara tus   for  assembl ing   and  d i s a s sembl ing   ro tor   seal  124  and  d i s c  

end  bear ing   132,  and  Figures   10  through  16  i l l u s t r a t e   appara tus   f o r  

assembling  and  d i s a s semb l ing   impe l l e r   ro to r   106. 

Turning  f i r s t   to  F igures   3,  4  and  5,  there   is  shown  appara tus   200 

for  assembling  and  d i sa s sembl ing   s t a t o r   housing  122,  s p e c i f i c a l l y  

lower  s e c t i o n   144  t h e r e o f .   P r e f e r a b l y ,   appara tus   200  i n c l u d e s  

r a i l s   202,  screw  jacks  204,  posts   206,  jack  supports   210,  guide," 

rods  212,  and  wheels  214,  216,  and  220.  Apparatus  200  f u r t h e r  

inc ludes   f l anges   222,  which  r a d i a l l y   extend  outward  from  s t a t o r  

housing  s e c t i o n   144,  and  f langes   224,  which  are  located  at  the  t o p  
of  posts  206.  Jack  suppor ts   210  are  f ixed  to  posts  206.  In  t u r n ,  

screw  jacks  204  are  mounted  on  suppor ts   210.  Screw  jacks  204 

extend  through  suppor t s   210,  and  p l a t e s   226 are   mounted  on  the  t o p s  
of  the  screw  j acks ,   above  suppor ts   210.  With  this   a r rangement ,   a s  

is  c o n v e n t i o n a l ,   ex t ens ion   and  r e t r a c t i o n   of  screw  jacks  204  move 

p la tes   226  upward  and  downward  r e s p e c t i v e l y   r e l a t i v e   to  s u p p o r t s  

210. 

Refer r ing   to  F igures   1  through  5,  to  remove  s t a t o r   housing  122,  

posts  206  are  p o s i t i o n e d   ad jacen t   t h e r e t o   with  f langes  224  of  t h e  

posts  ove r l ay ing   f l anges   222  of  the  s t a t o r   housing,   as  shown  i n  

Figure  3.  Flanges  222  and  224  are  then  secured  toge the r   by  any 



c o n v e n t i o n a l   means  wherein  posts   206  provide   a d d i t i o n a l   suppor t   f o r  

s t a t o r   housing  122.  P r e f e r a b l y ,   f langes   222  and  224  def ine   a 

p l u r a l i t y   of  v e r t i c a l l y   ex tending   a p e r t u r e s   (not  shown)  which  a r e  

a l igned   as  posts   206  are  p o s i t i o n e d   ad j acen t   to  s t a t o r   housing  122. 

Flanges   222  and  224  may  then  be  secured  t o g e t h e r   via  b o l t s  

ex tend ing   through  a l igned   a p e r t u r e s .   In  a d d i t i o n ,   guide  rods  212 

may  be  lowered  through  a l igned   a p e r t u r e s   of  f l anges   222  and  224 

into  a b u t t i n g   con tac t   with  suppor t   p l a t fo rms   210  of  pos ts   206 

wherein  the  guide  rods  help  to  guide  movement  of  s t a t o r   h o u s i n g  

s e c t i o n   144  as  s e c t i o n   144  is  v e r t i c a l l y   moved  between  t h e  

assembled  p o s i t i o n   shown  in  Figure  3  and  r a i l s   202.  

With  pos t s   206  p rov id ing   suppor t   for  s t a t o r   housing  122,  i n l e t   d u c t  

164  is  d isengaged  from  the  s t a t o r   housing  and  removed  in  any  
s u i t a b l e   manner,  for  example  by  an  overhead  crane.   Caps  160  and 

dowels  152  a s s o c i a t e d   with  upper  s t a t o r   housing  s e c t i o n   142  a r e  

removed,  f r e e i n g   s e c t i o n   142  from  upper  diaphragm  s e c t i o n   146. 

Upper  s e c t i o n   142  of  s t a t o r   housing  122  is  then  d isengaged  f rom 

lower  s t a t o r   housing  s e c t i o n   144  and  f l u i d   cas ing  112  and  removed 

in  any  c o n v e n t i o n a l   manner,  again  for  example  by  an  overhead  c r a n e .  

Upper  diaphragm  s e c t i o n   146  is  d isengaged  from  lower  d i aph ragm 

s e c t i o n   150,  and  the  upper  diaphragm  s e c t i o n   is  l i f t e d   up  and  away 
from  machine  100,  p r e f e r a b l y   by  an  overhead  crane.   Rai l s   202  a r e  

then  p o s i t i o n e d   on  base  p l a t e   102  ad j acen t   machine  100,  b e t w e e n  

pos ts   206,  and  the  r a i l s   are  secured  to  the  base  p l a t e   by  means 

such  as  b o l t s .   If  r a i l s   202  extend  forward  of  base  p l a t e   102  f o r  

any  a p p r e c i a b l e   l eng th ,   a d d i t i o n a l   suppor ts   (not  shown)  may  be  

p rov ided   for  the  r a i l s .   P r e f e r a b l y ,   r a i l s   202  l o n g i t u d i n a l l y  

extend  p a r a l l e l   to  the  axis  of  ro to r   106.  Screw  jacks  204  are  t h e n  

extended  to  move  p l a t e s   226  into  a b u t t i n g   con tac t   with  s t a t o r  

housing  f l anges   222.  

Next,  lower  s t a t o r   housing  s e c t i o n   122  is  disengaged  from  f l u i d  

cas ing  112,  and  f langes   222  are  d isengaged  from  f langes   224 .  

S t a t o r   housing  s ec t i on   144  and  diaphragm  s ec t i on   150  are  now  f r e e  



to  move  downward;  and  by  r e t r a c t i n g   screw  jacks  204,  p l a t e s   226 ,  

s t a t o r   housing  s e c t i o n   144,  and  diaphragm  s ec t i on   150  are  l o w e r e d  

toward  r a i l s   202.  Before  s t a t o r   housing  s e c t i o n   144  engages  r a i l s  

202,  wheels  214,  216,  and  220  are  secured  to  the  lower  s t a t o r  

housing  s e c t i o n .   P r e f e r a b l y ,   wheels  214  are  loca ted   bes ide   s t a t o r  

housing  s e c t i o n   144,  wheels  216  are  p o s i t i o n e d   to  the  s ides  and 

forward  of  the  lower  s t a t o r   housing  s e c t i o n ,   and  wheels  220  a r e  

disposed  to  s ides   and  rearward  of  s t a t o r   housing  s ec t i on   144.  T h i s  

arrangement   p rov ides   a  very  s tab le   suppor t   for  lower  s t a t o r   h o u s i n g  

sec t ion   144  and  lower  diaphragm  s ec t i on   150  as  these  pa r t s   move 

along  r a i l s   202 .  

As  wi l l   be  unders tood   by  those  s k i l l e d   in  the  a r t s ,   wheels  214 ,  

216,  and  220  may  be  secured  to  s t a t o r   housing  s ec t ion   144  in  any 
s u i t a b l e   manner.  P r e f e r a b l y ,   p a r t i c u l a r l y   r e f e r r i n g   to  Figure  5 ,  

wheels  214  are  secured  to  s t a t o r   housing  s e c t i o n   144  via  b r a c k e t s  

228,  f ron t   wheels  216  are  secured  to  the  lower  s t a t o r   h o u s i n g  

s ec t i on   via  fo rward ly   extending  legs  230,  p l a t e s   232,  and  f l a n g e s  

222,  and  rear   wheels  220  are  secured  to  s t a t o r   housing  s ec t i on   142 

by  means  of  r e a r w a r d l y   extending  arms  234  and  b racke t s   236.  

When  wheels  214,  216,  and  220  are  secured  in  p lace ,   screw  jacks  204 

are  r e t r a c t e d   to  lower  s t a t o r   housing  s e c t i o n   144  onto  r a i l s   202,  

as  shown  in  F igures   4  and  5.  With  lower  s e c t i o n   144  r e s t i n g   on 

r a i l s   202,  guide  rods  212  are  removed,  f r e e ing   s t a t o r   h o u s i n g  

sec t ion   144  for  movement  along  the  r a i l s .   P r e f e r a b l y ,   posts   206 

are  c a r r i e d   away,  thereby  also  removing  screw  jacks  204,  s u p p o r t s  

210,  f langes   224,  and  p l a t e s   226.  S t a t o r   housing  s ec t i on   144  and 

diaphragm  s e c t i o n   150  are  then  manually  moved  along  r a i l s   202  away 
from  machine  100  into  a  d isassembled  p o s i t i o n   where  the  s t a t o r  

housing  s e c t i o n   and  the  diaphragm  s e c t i o n   are  e a s i l y   a c c e s s i b l e   t o  

a  l abore r   or  to  m a t e r i a l   handling  equipment  such  as  a  c r a n e .  

S ta to r   housing  s ec t i on   144  and  diaphragm  s ec t i on   150  are  then  moved 

to  a  remote  l o c a t i o n .   P r e f e r a b l y ,   r a i l s   202  are  kept  in  p l a c e  



because ,   as  s u b s e q u e n t l y   exp l a ined ,   they  are  f u r t h e r   used  in  t h e  

d i sassembly   of  machine  100. 

P r e f e r a b l y ,   a  s e l e c t e d   r a i l   202  i nc ludes   l o n g i t u d i n a l   f lange   240 

which  c o o p e r a t e s   with  recess   242  def ined  by  at  l e a s t   one  wheel  o f  

assembly  and  d i sa s sembly   appara tus   200  for  gu id ing   movement  o f  

lower  s e c t i o n   144  along  the  r a i l s .   It   should  be  noted  t h a t ,   w i t h  

the  p r e f e r r e d   embodiment  i l l u s t r a t e d   in  the  drawings,   the  a x i a l  

o r i e n t a t i o n   of  lower  s t a t o r   housing  s e c t i o n   144  is  main ta ined   a s  

s ec t i on   144  moves  between  the  assembled  and  d i sassembled   p o s i t i o n s .  

That  i s ,   as  s t a t o r   housing  s ec t ion   144  moves  between  the  a s s e m b l e d  

and  d i s a s sembled   p o s i t i o n s ,   the  axis  of  s e c t i o n   144  is  m a i n t a i n e d  

s u b s t a n t i a l l y   p a r a l l e l   to  the  axis  of  s e c t i o n   144  as  assembled  i n  

machine  100.  

With  i n l e t   duct  164,  diaphragm  120,  and  s t a t o r   housing  122  removed,  

the  next  s tep  in  the  d isassembly  of  machine  100  is  the  removal  o f  

ro tor   seal   124,  disc  end  bear ing   132,  i n t e r m e d i a t e   bear ing   h o u s i n g  

134,  and  coupl ing   end  bear ing   136.  Coupling  end  bear ing   136  and 

i n t e r m e d i a t e   b e a r i n g   housing  134  are  e a s i l y   removable  in  any  
c o n v e n t i o n a l   manner  such  as  by  means  of  a  crane  and  cable  which  a r e  

maneuvered  in to   the  space  d i r e c t l y   above  the  coupl ing  end  b e a r i n g  

and  the  i n t e r m e d i a t e   bear ing   housing.   Accord ing ly ,   i t   is  b e l i e v e d  

a  d e t a i l e d   i l l u s t r a t i o n   and  e x p l a n a t i o n   of  the  removal  of  c o u p l i n g  

end  bea r ing   136  and  i n t e r m e d i a t e   bea r ing   housing  134  are  n o t  

n e c e s s a r y .  

R e f e r r i n g   to  F igures   6  through  9,  there   is  i l l u s t r a t e d   a p p a r a t u s  

300  for  a ssembl ing   and  d i sassembl ing   ro to r   seal   124  and  d isc   end 

bear ing   132  in  accordance  with  a  p r e f e r r e d   embodiment  of  t h e  

p r e s e n t   i n v e n t i o n .   Genera l ly ,   appara tus   300  inc ludes   c a r r i e r   r od  

302,  disc   end  b r acke t   304,  coupling  end  frame  306,  coupl ing  end 

bracke t   310,  and  tu rnbuck le   312.  Apparatus  300  f u r t h e r   i n c l u d e s  

a x i a l l y   ex t end ing   hole  314  defined  by  ro to r   seal   124,  v e r t i c a l l y  

ex tending   a p e r t u r e   316  defined  by  disc   end  bea r ing   132,  sha f t   320 



extending   from  t u rnbuck le   312,  and  c y l i n d r i c a l   bear ing   means  322 

and  324.  P r e f e r a b l y ,   aper ture   316  and  sha f t   320  d e f i n e  

complimentary  t h r e a d s ,   the  ins ide   d iamete rs   of  bear ing   means  322 

and  324  are  approx imate ly   equal  to  the  d iameter   of  c a r r i e r   rod  302,  

and  the  ou t s ide   diameter   of  bear ing  means  322  is  s u b s t a n t i a l l y  

equal  to  the  d iameter   of  hole  314.  It  should  be  noted  that   when 

machine  100  o p e r a t e s ,   a  p la te   (not  shown)  covers  opening  314  o f  

ro tor   seal   124  and  is  secured  t he re to   for  p r e v e n t i n g   the  working 

f lu id   from  pass ing   through  opening  314.  

P a r t i c u l a r l y   r e f e r r i n g   to  Figure  7,  disc  end  b racke t   304  d e f i n e s  

hole  326  and  is  d i sengagably   secured  to  f l u i d   casing  112, 

p r e f e r a b l y   to  the  forward  r ad i a l   su r face   of  f lange  162.  F u r t h e r ,  

i t   is  p r e f e r r e d   tha t   disc  end  b racke t   304  be  secured  in  place  when 

machine  100  is  o r i g i n a l l y   assembled,  be fore   ro to r   seal   124  and  d i s c  

end  bear ing   132  are  i n i t i a l l y   p o s i t i o n e d   w i th in   the  ro ta ry   machine .  

Now  p a r t i c u l a r l y   r e f e r r i n g   to  Figure  8,  coupl ing  end  frame  306 

inc ludes   fee t   330,  upwardly  ex tending ,   spaced,   p a r a l l e l   legs  332,  

top  cross  member  334  which  extends  between  the  legs,   and  b r a c e s  

336.  Coupling  end  b racke t   310  def ines   hole  340,  extends  downward 

from  cross  member  334,  and  is  secured  t h e r e t o   via  means  such  as  

connect ing  p l a t e   342  and  bol ts   344.  

To  remove  ro to r   seal   124  and  disc  end  bea r ing   132  from  machine  100, 

coupling  end  frame  306  is  secured  to  machine  frame  104.  More 

s p e c i f i c a l l y ,   r e f e r r i n g   to  Figures  6  and  8,  coupling  end  frame  306 

is  p o s i t i o n e d   with  feet   330  r e s t i n g   on  t r a n s v e r s e l y   opposed  s i d e s  

of  machine  frame  104,  with  cross  member  334  t r a n s v e r s e l y   e x t e n d i n g  

over  coupling  end  130  of  impel ler   ro to r   106,  and  with  hole  340  o f  

coupling  end  b r acke t   310  a x i a l l y   a l igned   with  hole  326  of  disc  end 

bracke t   304.  Feet  330,  and  thus  suppor t   frame  306,  are  t h e n  

secured  to  machine  frame  104  by,  for  example,  bo l t s   346. 

The  above-mentioned  p l a t e   (not  shown)  cover ing  hole  314  in  r o t o r  

seal   124  is  removed,  the  rotor   seal   is  d isengaged  from  casing  112 



and  machine  frame  104,  and  disc  end  bea r ing   132  is  disengaged  f rom 

the  machine  frame.  Then,  with  r e f e r e n c e   to  F igure   9,  threaded  p u l l  

rods  350  (only  one  is  seen  in  Figure  9)  are  th readed   t h r o u g h  

a x i a l l y   ex tend ing   a p e r t u r e s   of  ro to r   seal   124  into  a b u t t i n g   c o n t a c t  

with  the  rear   su r f ace   of  r a d i a l   f lange  162.  F u r t h e r   r o t a t i o n   o f  

the  pu l l   rods,   as  is  well  known  in  the  a r t ,   a x i a l l y   pu l l s   r o t o r  

seal   124  along  the  pu l l   rods  away  from  the  assembled  p o s i t i o n   o f  

the  ro to r   seal   shown  in  Figure  2.  Once  ro to r   seal   124  is  a x i a l l y  

spaced  from  r a d i a l   f lange  162  a  d i s t a n c e   s u f f i c i e n t   to  p e r m i t  

s l i g h t   upward  movement  of  the  ro tor   sea l ,   t h readed   pul l   rods  352 

are  threaded  through  v e r t i c a l l y   ex tending   a p e r t u r e s   def ined  by  t h e  

ro tor   seal   into  a b u t t i n g   con tac t   with  the  top  sur face   of  machine 

frame  104.  F u r t h e r   r o t a t i o n   of  these  pu l l   rods  l i f t s   ro to r   s e a l  

124  away  from  machine  frame  104.  P r e f e r a b l y ,   ro to r   seal   124  i s  

l i f t e d   into  the  l i f t e d   p o s i t i o n   shown  in  F igures   6  and  7  w h e r e i n  

hole  314  of  the  r o to r   seal   is  a l igned   with  holes  326  and  340  o f  

disc  and  coupl ing   end  b racke t s   304  and  310  r e s p e c t i v e l y .  

Bearing  means  322  is  i n s e r t e d   into  hole  314  of  ro to r   seal   124  and 

connected  t h e r e t o   in  any  conven t iona l   manner  for  u n i t a r y   a x i a l  

movement  t h e r e w i t h .   For  example,  bea r ing   means  322  may  b e  

connected  to  r o to r   seal   124  by  snap  r ing  354,  p l a t e   356,  and  b o l t  

360.  Turnbuckle  312  is  secured  to  bea r ing   means  324  via  bo l t   362.  

The  forward  end  of  c a r r i e r   rod  302  is  i n s e r t e d   through  coupl ing  end 

hole  340;  and  then  bea r ing   means  324,  with  t u rnbuck le   312  c o n n e c t e d  

t h e r e t o ,   is  s l i d   onto  the  forward  end  of  the  c a r r i e r   rod.  C a r r i e r  

rod  302  is  then  a x i a l l y   moved  forward  into  f l u i d   casing  112, 

through  hole  314  of  ro to r   seal   124,  and  through  hole  326  of  d i s c  

end  b racke t   304.  P r e f e r a b l y   at  l e a s t   the  rear   end  of  c a r r i e r   r o d  

302  is  t h readed   and  nuts  364  and  366  are  l oca t ed   on  the  rear  end  o f  

c a r r i e r   rod,  one  on  each  side  of  coupl ing  end  b r acke t   310.  Once 

c a r r i e r   rod  302  is  p r o p e r l y   p o s i t i o n e d ,   nuts  364  and  366  a r e  

t i gh t ened   a g a i n s t   coupl ing  end  b r a c k e t   310,  as  shown  in  Figure  6 ,  

p reven t ing   i n a d v e r t e n t   ax ia l   movement  of  the  c a r r i e r   r o d .  



With  c a r r i e r   rod  302  suppor t ing   ro tor   seal  124,  pul l   rods  350  and,, 

352  may  be  removed  theref rom.   Next,  bear ing   means  324  and 

t u r n b u c k l e   312  are  a x i a l l y   moved  along  c a r r i e r   rod  302  u n t i l  

th readed   sha f t   320  is  v e r t i c a l l y   a l igned  with  ape r tu r e   316  of  d i s c  

end  bea r ing   132.  Turnbuckle  312  is  then  extended,   t h r e a d i n g   s h a f t  

320  into  a p e r t u r e   316.  Once  sha f t   320  s ecu re ly   engages  disc  end 

bear ing   132,  the  disc  end  bea r ing   is  disengaged  from  machine  f rame 

104  and  t u r n b u c k l e   312 is   r e t r a c t e d ,   l i f t i n g   the  disc  end  b e a r i n g  

from  the  assembled  p o s i t i o n   shown  in  Figure  2  to  the  l i f t e d  

p o s i t i o n   shown  in  Figures   6  and  7 .  

Disc  end  bea r ing   132  and  ro to r   seal   124  are  a x i a l l y   s l id   r e a r w a r d  

along  c a r r i e r   rod  302  into  a  d isassembled   p o s i t i o n   where  b e a r i n g  

132  and  seal   124  are  e a s i l y   a c c e s s i b l e   to  a  worker.  P r e f e r a b l y ,  

ro to r   seal   124  and  disc  end  bear ing   132  are  moved  c o m p l e t e l y  

ou t s ide   of  f l u id   casing  112.  Once  ou t s ide   of  casing  112  ro to r   s e a l  

124  is  provided  w i t h  s u p p o r t   independent   of  c a r r i e r   rod  302.  F o r  

example,  r o to r   seal   124  may  be  manually  supported  or  suppor ted   by 

an  overhead  crane.  Nut  364  is  loosened,   and  c a r r i e r   rod  302  i s  

a x i a l l y   pu l l ed   rearward  through  holes  326  and  314,  f r e e ing   r o t o r  

seal   124  from  the  c a r r i e r   rod.  Rotor  seal  124  may  then  be  f u r t h e r  

c a r r i e d   away  from  machine  100  e i t h e r   manually  or  by  a d d i t i o n a l ,  

c o n v e n t i o n a l   m a t e r i a l   handl ing  equ ipmen t .  

With  ro to r   seal   124  removed  from  c a r r i e r   rod  302,  bear ing   means  324 

is  s l i d   off  the  forward  end  of  the  c a r r i e r   rod,  removing  t u r n b u c k l e  

312  and  disc  end  bear ing   132  theref rom.   Bearing  324,  t u r n b u c k l e  

312,  and  disc  end  bear ing   132  may  then  be  t r a n s p o r t e d   to  a  remote  

l o c a t i o n .   Nut  364  is  removed  from  c a r r i e r   rod  302,  and  the  c a r r i e r  

rod  i t s e l f   is  pul led   rearward  through  hole  340  and  thence  removed 

from  machine  100.  Next,  disc  end  b racke t   304  is  m a n u a l l y  

disengaged  from  f lu id   casing  112  and  ca r r i ed   away  from  machine  100. 

Coupling  end  b racke t   310  is  s i m i l a r l y   unbolted  from  coupl ing  end 

support   frame  306  and  ca r r i ed   away  from  ro ta ry   machine  100. 

P r e f e r a b l y ,   coupling  end  frame  306  is  l e f t   secured  in  p l a c e  



because ,   as  exp la ined   below,  i t   is  used  to  remove  ro to r   106  from 

machine  100.  Machine  100  is  now  in  the  p a r t i a l l y   d i s a s s e m b l e d  

p o s i t i o n   shown  in  F igure   10. 

Thus,  ro tor   seal   124  and  disc  end  bea r ing   132  are  quickly   and 

e a s i l y   removed  from  machine  100.  Fur the rmore ,   with  the  p r e f e r r e d  

embodiment,  the  ax ia l   o r i e n t a t i o n   of  r o t o r   sea l   124  and  disc  end 

bear ing   132  are  ma in ta ined   as  the  ro to r   seal   and  the  disc  end 

bear ing   move  between  t h e i r   assembled  and  d i sassembled   p o s i t i o n s .  

More  s p e c i f i c a l l y ,   as  ro to r   seal  124  moves  between  i t s   a s sembled  

and  d i sassembled   p o s i t i o n s ,   the  l o n g i t u d i n a l   axis  t h e r e o f ,   tha t   i s ,  
the  axis  of  the  r o t o r   seal   which  i s  p a r a l l e l   to  the  axis  o f  

impe l l e r   ro to r   106  when  both  the  impe l l e r   r o to r   and  ro to r   seal   a r e  
assembled  in  machine  100,  is  main ta ined   s u b s t a n t i a l l y   p a r a l l e l   t o  

or  c o l i n e a r   with  the  l o n g i t u d i n a l   axis  of  the  r o to r   seal   a s  

assembled.   S i m i l a r l y ,   as  disc  end  bea r ing   132  moves  between  i t s  

assembled  and  d i sas sembled   p o s i t i o n s ,   the  l o n g i t u d i n a l   a x i s  

t h e r e o f ,   t ha t   i s ,   the  axis   t h e r e o f   which  is  p a r a l l e l   to  the  axis  o f  

impe l l e r   ro to r   106  when  both  the  impe l l e r   r o t o r   and  the  disc  end 

bear ing   are  assembled,   is  main ta ined   s u b s t a n t i a l l y   p a r a l l e l   to  o r  

c o l i n e a r   with  the  l o n g i t u d i n a l   axis  of  the  disc  end  bea r ing   a s  

a s s e m b l e d .  

Machine  100  is  now  p repared   for  the  removal  of  impe l l e r   r o to r   106.  

Turning  to  F igures   11  through  16,  there   is  shown  ro tor   assembly  and 

d i sassembly   appara tus   400.  Apparatus  400  inc ludes   disc  end  f i x t u r e  

402,  coupling  end  f i x t u r e   404,  coupling  end  c a r r i a g e   406,  r a i l  

means  202,  and  groove  410  (shown  in  Figure  13)  def ined  by  the  t o p  

sur face   of  machine  frame  104.  More  s p e c i f i c a l l y ,   disc  end  f i x t u r e  

402  inc ludes   disc  end  frame  412,  screw  jack  414,  b racke t   416 ,  

wheels  420,  and  cap  422,  which  is  designed  to  c l o se ly   f i t   over  and 

around  disc  end  126  of  ro to r   106.  Coupling  end  c a r r i a g e   406 

inc ludes   suppor t   yoke  424,  fee t   426,  and  wheels  430;  and  c o u p l i n g  

end  f i x t u r e   404  i nc ludes   coupling  end  frame  306  desc r ibed   a b o v e ,  

screw  jack  432,  and  l i f t i n g   yoke  434,  with  yoke  434  c o m p r i s i n g  



sepa rab le   top  and  bottom  halves  436  and  440  (best   seen  in  F i g u r e  

1 2 ) .  

P a r t i c u l a r l y   r e f e r r i n g   to  Figures   .11  and  14,  disc  end  frame  412 

inc ludes   fee t   442,  spaced  p a r a l l e l   legs  444,  cross  beam  446,  and 

braces  450.  Feet  442  are  suppor ted  by  wheels  420  which  a r e  

r o t a t a b l y   connected  t h e r e t o   in  any  c o n v e n t i o n a l   manner.  Legs  444 

extend  upward  from  fee t   442  cross  beam  446  is  supported  by  and 

extends  between  the  tops  of  the  legs ,   and  braces   450  extend  be tween  

the  feet   and  the  cross  beam  to  f u r t h e r   suppor t   the  cross  beam. 

Screw  jack  414  is  secured  to  and  extends  upward  from  cross  beam 

446,  b racke t   416  is  mounted  on  screw  jack ,   and  cap  422  is  s e c u r e d  

to  b racke t   416  wherein  ex t ens ion   and  r e t r a c t i o n   of  the  screw  j a c k  

moves  b racke t   416  and  cap  422  upward  and  downward  r e s p e c t i v e l y  

r e l a t i v e   to  disc  end  frame  412.  

Re fe r r i ng   to  coupl ing  end  f i x t u r e   404  in  g r e a t e r   d e t a i l ,   as  b e s t  

i l l u s t r a t e d   in  F igures   11  and  12,  screw  jack  432  is  mounted  on 

coupl ing  end  frame  306,  s p e c i f i c a l l y   cross  member  334  t h e r e o f .  

Screw  jack  432  extends  downward  through  cross  member  334,  and  a 

movable  p l a t e   452  of  the  screw  jack  is  l oca ted   below  the  c r o s s  

member.  L i f t i n g   yoke  434  is  secured  to  p l a t e   452  in  any  s u i t a b l e  

manner  for  u n i t a r y ,   v e r t i c a l   movement  t h e r e w i t h .   With  t h i s  

arrangement ,   as  wil l   be  a p p r e c i a t e d   by  those  s k i l l e d   in  the  a r t ,  

r e t r a c t i o n   and  ex tens ion   of  screw  jack  432  v e r t i c a l l y   r a i ses   and 

lowers,   r e s p e c t i v e l y ,   l i f t i n g   yoke  434.  R e f e r r i n g   now  to  c o u p l i n g  

end  ca r r i age   406  in  g r e a t e r   d e t a i l ,   as  bes t   seen  in  Figures  11,  13, 

and  15,  spaced,  p a r a l l e l   fee t   426  are  suppor ted  by  wheels  430,  

which  are  r o t a t a b l y   connected  to  the  fee t   in  any  c o n v e n t i o n a l  

manner.  Support  yoke  424  t r a n s v e r s e l y   extends  between  feet   426  and 

also  is  connected  t h e r e t o   in  any  conven t iona l   manner .  

To  remove  rotor   106  from  machine  100,  disc  end  f i x t u r e   402  i s  

p o s i t i o n e d   on  r a i l   202  wherein  the  r a i l s   support   the  disc  end 

f i x t u r e   for  l imi ted   movement  toward  and  away  from  machine  100. 



P r e f e r a b l y ,   a  s e l e c t e d   one  or  more  wheels  420  of  disc  end  f i x t u r e  

402  de f ines   recess   454  which  coopera te s   with  f lange  240  of  a 

s e l e c t e d   r a i l   202  to  guide  movement  of  the  disc  end  f i x t u r e   a l o n g  

the  r a i l s .   With  disc  end  f i x t u r e   402  on  r a i l s   202,  screw  jack  414 

is  a d j u s t e d   to  p o s i t i o n   cap  422  at  a  he igh t   where  i t   f i t s   over  and 

around  disc  end  126  of  r o to r   106.  Disc  end  f i x t u r e   402  is  t h e n  

moved  along  r a i l s   202  toward  r o t o r   106  u n t i l   cap  422  abuts  a g a i n s t  

and  f i t s   over  disc  end  126  of  the  r o to r .   Cap  422  is  t h e n  

d i s engagab ly   secured  to  disc  end  126  by  s u i t a b l e   means,  for  example 

bo l t s   456  ex tending   through  cap  and  into  the  disc  end  of  ro to r   106. 

Coupling  end  f i x t u r e   404  is  assembled.   More  p a r t i c u l a r l y ,   bo t t om 

ha l f   440  of  l i f t i n g   yoke  434  is  a n n u l a r l y   s l id   unde rnea th   c o u p l i n g  

end  130  of  impe l l e r   ro to r   106,  and  top  ha l f   436  of  the  l i f t i n g   yoke  

is  p o s i t i o n e d   on  the  i m p e l l e r   r o to r   sur face   above  the  bottom  h a l f  

of  the  l i f t i n g   yoke.  Halves  440  and  436  of  l i f t i n g   yoke  434  a r e  

then  jo ined   t o g e t h e r ,   as  shown  in  Figure  12.  Screw  jack  432  i s  

mounted  on  frame  306,  with  movable  p l a t e   452  of  the  screw  j a c k  

l oca t ed   below  cross  member  334.  L i f t i n g   yoke  434  is  secured  t o  

screw  jack  432,  s p e c i f i c a l l y   p l a t e   452  t h e r e o f .  

Disc  end  f i x t u r e   402  and  coupl ing   end  f i x t u r e   404  are  now  employed,  

r e s p e c t i v e l y ,   to  l i f t   disc  end  126  and  coupl ing  end  130  of  i m p e l l e r  

ro to r   106  from  the  ro to r   assembled  p o s i t i o n   shown  in  F igure   10  t o  

the  r o t o r   l i f t e d   p o s i t i o n   shown  in  Figure  11.  More  s p e c i f i c a l l y ,  

screw  jack  414  of  disc  end  f i x t u r e   402  is  extended,   r a i s i n g   cap  422 

and  disc  end  126  of  ro to r   106.  At  the  same  time,  screw  jack  432  o f  

coupl ing  end  f i x t u r e   404  is  r e t r a c t e d   r a i s i n g   l i f t i n g   yoke  434  and 

coupl ing  end  130  of  ro to r   106. 

With  i m p e l l e r   ro tor   106  in  the  l i f t e d   p o s i t i o n ,   brace  460  (shown  i n  

F igures   14  and  16)  is  connected  to  cross  beam  446  and  to  cap  422  o f  

disc  end  f i x t u r e   402  to  provide   a d d i t i o n a l   suppor t   for  the  cap  and 

disc  end  126  of  ro to r   106.  Coupling  end  c a r r i a g e   406  is  p o s i t i o n e d  

on  machine  frame  104  with  suppor t   yoke  424  a b u t t i n g   a g a i n s t  



coupl ing   end  130  of  ro to r   106.  Yoke  424  and,  thus,   coupl ing  end  - 

c a r r i a g e   406  are  d i s engagab ly   secured  to  ro to r   106  by,  for  example ,  

bo l t   462  ex tending   through  the  support   yoke  and  into  coupling  end 

130  of  the  ro to r .   P r e f e r a b l y ,   at  l e a s t   one  of  wheels  430  o f  

c a r r i a g e   406  extends  into  groove  410  to  guide  movement  of  t h e  

c a r r i a g e   and  coupl ing  end  130  of  ro to r   106  along  machine  frame  104. 

Once  coupl ing  end  130  of  ro tor   106  is  suppor ted   by  c a r r i age   406,  

screw  jack  432  is  d isengaged  from  l i f t i n g   yoke  434  and  from 

coupl ing  end  frame  306  and  removed  from  machine  100. 

Now,  disc  end  f i x t u r e   402  is  moved  along  r a i l   202  away  from  machine 

100  to  the  p o s i t i o n   shown  in  Figure  16,  p u l l i n g   ro tor   106  along  t h e  

top  of  machine  frame  104,  through  f l u i d   casing  112,  and  into  t h e  

d i sassembled   p o s i t i o n   i l l u s t r a t e d   in  Figure  16  wherein  the  ro to r   i s  

e a s i l y   a c c e s s i b l e   to  a  worker  and  to  other   ro to r   h a n d l i n g  

equipment.   Thus,  ro to r   106  is  simply  and  conven i en t l y   moved  into  a 

d i sassembled   p o s i t i o n   where  the  ro tor   and  ro to r   blades  114  may  be  

i n s p e c t e d   or  r e p a i r e d ,   or  wherefrom  the  ro to r   and  blades  may  be  

moved,  a f t e r   being  d isengaged  from  disc  end  f i x t u r e   402,  to  a n o t h e r  

l o c a t i o n   s p e c i f i c a l l y   equipped  for  ro tor   i n s p e c t i o n   or  r e p a i r .  

Moreover,  in  the  p r e f e r r e d   embodiment,  with,  i n t e r   a l i a ,   f lange  240 

of  r a i l s   202  and  groove  410  of  machine  frame  104  guiding  movement 

of  impe l l e r   ro tor   106,  the  ax ia l   o r i e n t a t i o n   t h e r e o f   is  m a i n t a i n e d  

as  the  ro tor   moves  between  the  assembled  and  d i s a s s e m b l e d  

p o s i t i o n s .   That  is ,   as  impe l l e r   ro tor   106  moves  between  t h e  

assembled  and  d i sassembled   p o s i t i o n s ,   the  axis  of  the  ro tor   i s  

mainta ined   s u b s t a n t i a l l y   p a r a l l e l   to  the  axis  t he reo f   when 

assembled  in  machine  100. 

To  reassemble  machine  100,  the  a b o v e - d e s c r i b e d   d isassembly  p r o c e s s  

is  g e n e r a l l y   reversed .   Coupling  end  c a r r i a g e   406  is  secured  t o  

coupl ing  end  130  of  ro to r   106,  l i f t i n g   yoke  434  is  f i t t e d   around 

the  ro to r ,   and  the  ro tor   is  p o s i t i o n e d ,   for  example  by  an  ove rhead  

crane,   as  shown  in  Figure  16,  with  ca r r i age   406  r e s t i n g   on  machine 

frame  104  and  a  s e l e c t e d   one  of  wheel  430  ex tending   into  groove 



410.  Disc  end  f i x t u r e   402,  i n c l u d i n g   brace  460,  is  mounted  on 
r a i l s   202  and  secured  to  disc  end  126  of  r o t o r   106  via  cap  4 2 2 .  

Any  equipment  employed  to  move  ro to r   106  into  the  p o s i t i o n   shown  i n  

Figure   16  is  then  d i s connec t ed   from  the  ro to r   and  removed 

t he r e f rom.   Disc  end  f i x t u r e   402  is  then  moved  along  r a i l s   202 

toward  machine  100,  pushing  ro to r   106  t h e r e i n t o ,   with  f lange  240  o f  

r a i l   202  and  groove  410  of  machine  frame  104  guiding  movement  o f  

the  i m p e l l e r   ro to r   and  m a i n t a i n i n g   the  ax ia l   o r i e n t a t i o n   t h e r e o f .  

When  ro to r   106  is  in  the  l i f t e d   p o s i t i o n   shown  in  Figure   11,  sc rew 

jack  432  is  mounted  on  coupl ing  end  frame  306  and  connected  t o  

l i f t i n g   yoke  434,  coupl ing  end  c a r r i a g e   406  is  removed,  and  b r a c e  

460  is  removed  from  disc  end  f i x t u r e   402.  Disc  end  screw  jack  414 

is  r e t r a c t e d   and  coupl ing  end  screw  jack  432  is  extended,   l o w e r i n g  

r o t o r   106  into  i t s   assembled  p o s i t i o n .   Once  ro to r   106  is  so  

lowered,   cap  422  is  d isengaged  from  disc  end  126  of  the  ro to r   and 

screw  jack  432  is  d isengaged  from  l i f t i n g   yoke  434.  Disc  end 

f i x t u r e   402,  screw  jack  432  and  l i f t i n g   yoke  434  are  then  a l l  

removed  from  machine  100. 

Next,  r o to r   sea l   124,  disc  end  bear ing   132,  i n t e r m e d i a t e   b e a r i n g  

housing  134,  and  coupl ing  end  bea r ing   136  are  r ep l aced .   R e f e r r i n g  

to  F igures   6  and  7,  disc  end  b racke t   304  is  secured  to  r a d i a l  

f l ange   162  of  f l u id   casing  112,  and  coupl ing  end  b r a c k e t   310  i s  

secured  to  coupl ing  end  frame  306.  The  forward  end  of  c a r r i e r   r od  

302  is  i n s e r t e d   through  hole  340  of  coupl ing  end  b r a c k e t   310.  

Bearing  means  324,  with  t u rnbuck le   312  and  disc  end  bea r ing   132 

connected  t h e r e t o ,   is  f i r s t   s l ipped   over  the  forward  end  of  c a r r i e r  

rod  302,  and  then  the  forward  end  of  the  c a r r i e r   rod  is  i n s e r t e d  

through  bea r ing   means  322,  with  r o to r   seal   124  connected  t h e r e t o .  

C a r r i e r   rod  302  is  then  a x i a l l y   i n s e r t e d   wi th in   f l u id   casing  112 

and  through  hole  326  of  disc  end  b racke t   304 .  

R o t o r  s e a l   124  and  disc  end  bea r ing   132  are  then  moved  a l o n g  

c a r r i e r   rod  302  to  t h e i r   l i f t e d   p o s i t i o n s   shown  in  F igures   6  and  7 .  

Turnbuckle  312  is  ex tended,   lowering  disc  end  bea r ing   132  into  i t s  



assembled  p o s i t i o n .   Disc  end  bear ing   132  is  secured  to  machine 

f rame 104,   and  tu rnbuck le   312  is  r e t r a c t e d   to  disengage  the  d i s c  

end  bea r ing   therefrom.   Threaded  pul l   rods  352  are  threaded  t h r o u g h  

v e r t i c a l   openings  def ined  by  ro to r   seal  124.  Pull   rods  352  a r e  

threaded   downward  into  a b u t t i n g   con tac t   with  the  top  sur face   o f  

machine  frame  104  to  suppor t   ro to r   seal   124  independent   of  c a r r i e r  

rod  302.  Ca r r i e r   rod  302,  bear ing   means  324,  and  tu rnbuck le   312 

are  then  a x i a l l y   r e t r a c t e d   and  removed  from  machine  100. 

Pull   rods  352  are  then  r e t h r e a d e d   through  the  v e r t i c a l   ape r tu r e s   o f  

ro to r   seal   124,  lowering  the  ro to r   seal  onto  machine  frame  104. 

These  pu l l   rods  may  then  be  removed.  S i m i l a r l y ,   bear ing   322  and 

any  means  connect ing  th i s   bea r ing   to  ro to r   seal   124  may  also  be  

removed.  Rotor  seal  124  is  then  a x i a l l y   moved  along  machine  f rame 

104  into  i t s   assembled  p o s i t i o n .   Guide  rods  may  be  e x t e n d e d  

through  a l igned  axia l   a p e r t u r e s   of  ro to r   seal  124  and  r a d i a l   f l a n g e  

162  of  f l u id   casing  112  to  guide  ax ia l   movement  of  the  ro to r   s e a l  

into  i t s   assembled  p o s i t i o n .   Rotor  seal   124  is  secured  to  t h e  

machine  frame  104  and  to  r a d i a l   f lange  162.  A  p la te   is  employed  t o  

cover  opening  314  of  seal   124,  and  th i s   p l a t e   is  secured  to  t h e  

ro to r   sea l .   Coupling  end  frame  306,  with  coupling  end  b racke t   310 

secured  t h e r e t o ,   is  d isengaged  and  removed  from  machine  100. 

I n t e r m e d i a t e   bearing  housing  134  and  coupling  end  bear ing   136  a r e  

rep laced   in  any  conven t iona l   f a s h i o n .  

R e f e r r i n g   now  to  Figures  3,  4,  and  5,  the  next  steps  i n  

reassembl ing   machine  100  involve  replacement   of  s t a t o r   housing  122. 

Lower  s t a t o r   housing  s e c t i o n   144,  with  diaphragm  sec t ion   150  and 

wheels  214,  216,  and  220  connected  t h e r e t o ,   is  mounted  on  r a i l s   202 

and  moved  therea long   to  a  p o s i t i o n   j u s t   forward  of  f l u id   c a s i n g  

116.  Posts  206,  with  screw  jacks  204  mounted  thereon,   are  l o c a t e d  

ou t s ide   r a i l s   202  ad jacen t   lower  s t a t o r   housing  s ec t ion   144,  w i t h  

p l a t e s   226  d i r e c t l y   below  f langes   222,  and  with  f langes  224  above 

and  a l igned  with  f langes   222.  Guide  rods  212  are  i n s e r t e d   t h r o u g h  

top  f langes   224  of  posts  206  and  r a d i a l   f langes   222  of  lower  s t a t o r  



housing  s e c t i o n   144.  Screw  jacks  204  are  then  ex tended ,   l i f t i n g  

l o w e r  s t a t o r   housing  s e c t i o n   144  and  lower  diaphragm  s e c t i o n   150 

off  r a i l s   202.  Wheels  214,  216,  and  220  are  removed  from  l o w e r  

s t a t o r   housing  s e c t i o n   144.  Screw  jacks  204  are  f u r t h e r   e x t e n d e d ,  

r a i s i n g   s t a t o r   housing  s e c t i o n   144  into  i t s   assembled  p o s i t i o n   and 

b r i n g i n g   r a d i a l   f l anges   222  into  a b u t t i n g   c o n t a c t   with  top  f l a n g e s  

224 .  

Flanges  222  and  224  are  jo ined   t o g e t h e r ,   guide  rods  212  a r e  

removed,  and  lower  s t a t o r   housing  s ec t i on   142  is  secured  to  f l u i d  

casing  112.  Ra i l s   202  may  now  be  removed.  Upper  diaphragm  s e c t i o n  

146  and  upper  s t a t o r   housing  s ec t i on   142  are  r e t u r n e d   to  t h e i r  

assembled  p o s i t i o n s ,   for  example  by  an  overhead  c rane ,   and  s e c u r e d  

to,  r e s p e c t i v e l y ,   lower  diaphragm  s ec t i on   150  and  f l u i d   casing  112. 

Caps  160  and  dowels  152  a s s o c i a t e d   with  upper  diaphragm  s e c t i o n   146 

and  upper  s t a t o r   housing  s e c t i o n   142  are  r ep l aced .   After   upper  a n d  

lower  s t a t o r   housing  s e c t i o n s   142  and  144  have  been  secured  i n  

p lace ,   i n l e t   duct  164  is  r e secured   to  s t a t o r   housing  122.  

P r e f e r a b l y ,   as  p r e v i o u s l y   d i scussed ,   suppor t   means  (not  shown)  i s  

secured  to  i n l e t   duct  164  to  support   the  i n l e t   duct  and  to  p r o v i d e  

a d d i t i o n a l   suppor t   for  s t a t o r   housing  122  and  the  forward  end  o f  

f l u id   cas ing  112.  With  th i s   a d d i t i o n a l   suppor t ,   f l anges   224  o f  

pos ts   206  are  d isengaged  from  f langes   222  of  s t a t o r   housing  122,  

and  the  pos t s   and  screw  jacks  204  are  removed  from  machine  100. 

Machine  100  is  now  reassembled   and  ready  for  o p e r a t i o n .  

With  the  a b o v e - d i s c u s s e d   assembly  and  d i sassembly   methods  and 

a p p a r a t u s ,   machine  100  is  d isassembled   and  r e a s s e m b l e d  

compara t ive ly   qu ick ly   and  simply.  The  use  of  gu id ing   elements  s u c h  

as  r a i l s   202,  groove  410,  and  c a r r i e r   rod  302  to  ma in t a in   a x i a l  

o r i e n t a t i o n   of  va r ious   pa r t s   of  machine  100  as  these   pa r t s   move 

between  assembled  and  d i sassembled   p o s i t i o n s   s u b s t a n t i a l l y  

f a c i l i t a t e s   r e a l i g n i n g   these   many  p a r t s ,   s i g n i f i c a n t l y   reducing  t h e  

amount  of  human  labor   needed  to  r e a l i g n   the  p a r t s .  



Moreover,   the  a b o v e - d i s c u s s e d   assembly  and  d i sassembly   p rocesses   do 

not  r e q u i r e   moving  or  d i s a s s e m b l i n g   any  par t   of  machine  frame  104 

of  f l u i d   casing  112,  f u r t h e r   s i m p l i f y i n g   and  e x p e d i t i n g   d i s a s s e m b l y  

and  reassembly   of  machine  100  and,  obv ious ly ,   e l i m i n a t i n g   any  

r equ i r emen t   to  r e p o s i t i o n   and  r e a l i g n   these  pa r t s   of  the  machine .  

While  i t   is  apparent   t ha t   the  i n v e n t i o n   here in   d i s c l o s e d   is  w e l l  

c a l c u l a t e d   to  f u l f i l l   the  ob jec t s   above  s t a t e d ,   i t   wi l l   be  

a p p r e c i a t e d   tha t   numerous  m o d i f i c a t i o n s   and  embodiments  may  be  

devised   by  those  s k i l l e d   in  the  a r t ,   and  i t   is  in tended  tha t   t h e  

appended  claims  cover  a l l   such  m o d i f i c a t i o n s   and  embodiments  as  

f a l l   w i t h i n  t h e   t rue  s p i r i t   and  scope  of  the  p r e sen t   i n v e n t i o n .  



1.  Assembly  and  d i sassembly   appa ra tus   for  use  with  a  r o t a r y  

machine  having  a  machine  frame,  b e a r i n g s   supported  by  the  machine  

frame  and  i nc lud ing   a  disc  end  b e a r i n g ,   an  a x i a l l y   ex tend ing   r o t o r  

r o t a t a b l y   suppor ted   by  the  bear ing   means,  impel le r   blade  means 

r a d i a l l y   ex tending   outward  from  the  r o t o r ,   a  f l u id   casing  a n n u l a r l y  

ex tend ing   around  the  ro to r   and  machine  frame,  a  ro to r   s e a l  

ex t end ing   between  the  r o t o r ,   the  machine  frame,  and  the  f l u i d  

cas ing ,   and  a  h o r i z o n t a l   s p l i t   s t a t o r   housing  secured  to  the  f l u i d  

casing  and  e n c i r c l i n g   the  impe l l e r   blade  means,  the  assembly  and 

d i sa s sembly   appara tus   c h a r a c t e r i z e d   by  r a i l s   (202)  for  suppor t ing   a 

lower  s e c t i o n   (150)  of  the  s t a t o r   housing  (122)  for  h o r i z o n t a l  

movement  toward  and  away  from  the  r o t a ry   machine  (100);  means 

(204,212)  for  v e r t i c a l l y   moving  the  lower  s ec t ion   (150)  of  t h e  

s t a t o r   housing  (122)  between  the  r a i l   means  (202)  and  a  s t a t o r  

housing  assembled  p o s i t i o n ;   an  a x i a l l y   extending  c a r r i e r   (302)  f o r  

s u p p o r t i n g   the  ro tor   seal   (124)  for  movement  between  seal   l i f t e d  

and  seal   d i sassembled   p o s i t i o n s   and  for  suppor t ing   the  disc  end 

bea r ing   (132)  for  movement  between  bea r ing   l i f t e d   and  b e a r i n g  

d i sas sembled   p o s i t i o n s ;   means  (304,306)  for  suppor t ing   the  c a r r i e r  

(302);  means  (350,352)  for  moving  the  ro to r   seal   (124)  between  a 

seal   assembled  p o s i t i o n   and  the  seal   l i f t e d   p o s i t i o n ;   means  (312)  

for  moving  the  disc  end  bea r ing   (132)  between  a  bear ing   a s s e m b l e d  

p o s i t i o n   and  the  bear ing   l i f t e d   p o s i t i o n ;   a  disc  end  f i x t u r e   (402)  

suppor ted   by  the  r a i l s   (202)  and  d i sengagab ly   connected  to  a  d i s c  

end  (126)  of  the  impe l l e r   ro to r   (106)  for  v e r t i c a l l y   moving  t h e  

disc  end  (126)  t he reo f   between  a  ro to r   assembled  p o s i t i o n   and  a 

ro to r   l i f t e d   p o s i t i o n ,   and  for  h o r i z o n t a l l y   moving  the  r o to r   (106)  

through  the  f lu id   casing  (112)  between  the  rotor   l i f t e d   p o s i t i o n  

and  a  r o t o r   d isassembled  p o s i t i o n ;   a  coupling  end  f i x t u r e   (404)  f o r  

moving  a  coupl ing  end  (130)  of  the  impe l l e r   ro tor   (106)  between  t h e  

ro to r   assembled  and  l i f t e d   p o s i t i o n s ;   and  a  coupling  end  c a r r i a g e  

(406)  suppor ted   by  the  machine  frame  (104)  and  suppor t ing   t h e  

coupl ing   end  (130)  of  the  ro to r   (106)  as  the  ro tor   (106)  moves 

between  the  ro to r   l i f t e d   and  d i sassembled   p o s i t i o n s .  



2.  Assembly  and  d i sassembly   appara tus   as  def ined  by  claim  1 

f u r t h e r   c h a r a c t e r i z e d   by  means  (206)  for  suppor t ing   the  l o w e r  

s ec t i on   (150)  of  the  s t a t o r   housing  (122)  in  the  s t a t o r   a s sembled  

p o s i t i o n ;   and  wherein  the  means  (304,306)  for  s u p p o r t i n g   t h e  

c a r r i e r   (302)  inc ludes   a  disc  end  b racke t   (304)  secured  to  t h e  

f l u id   casing  (112)  and  ex tending   r a d i a l l y   inward  the re f rom  f o r  

suppor t ing   a  f i r s t   end  of  the  c a r r i e r   (302),  and  a  coupl ing   end 

frame  (306)  suppor ted   by  the  machine  frame  (150)  for  suppor t ing   a 

second  end  of  the  c a r r i e r   (302);  the  means  (312)  for  moving  t h e  

disc  end  bea r ing   (132)  between  the  bear ing   assembled  and  b e a r i n g  

l i f t e d   p o s i t i o n s   inc ludes   means  (312)  supported  by  the  c a r r i e r  

means  (302)  for  r a i s i n g   and  lowering  the  disc  end  bea r ing   ( 1 3 2 ) ;  

the  disc  end  f i x t u r e   (402)  inc ludes   a  disc  end  frame  (412)  

supported  by  the  r a i l s   (202)  for  l imi ted   movement  toward  and  away 
from  the  r o t a r y   machine  (100);  a  cap  (422)  d i s engagab ly   c o n n e c t e d  

to  the  disc  end  (126)  of  the  impe l l e r   ro tor   (106),  and  a d j u s t a b l e  

means  (414,416)  connec t ing   the  cap  (422)  to  the  disc   end  f rame 

(412)  for  varying  the  he igh t   of  the  cap  (422)  and  the  disc  end  o f  

the  impe l le r   r o t o r ;   and  the  coupling  end  f i x t u r e   (404)  inc ludes   a 

l i f t i n g   yoke  (434)  ex tending   below  the  coupling  end  (130)  of  t h e  

impel le r   ro tor   (106),  and  l i f t i n g   means  (432)  connec t ing   t h e  

l i f t i n g   yoke  (434)  to  the  coupling  end  frame  (306)  for  v e r t i c a l l y  

moving  the  l i f t i n g   yoke  (434)  and  the  coupling  end  (130)  of  t h e  

impel le r   ro to r   (106);  and  the  coupling  end  c a r r i a g e   (406)  i n c l u d e s  

a  support   yoke  (424)  d i sengagab ly   connected  to  the  coupl ing  end 

(130)  of  the  impe l l e r   ro to r   (106),  and  a  p l u r a l i t y   of  wheels  (430)  

suppor t ing   the  support   yoke  (424)  and  supported  by  the  machine  

frame  (104)  for  movement  t h e r e a l o n g .  

3.  Apparatus  for  assembl ing  and  d i sassembl ing   a  s t a t o r   housing  o f  

a  ro ta ry   machine  c h a r a c t e r i z e d   by  r a i l s   (202)  for  suppor t i ng   a 

lower  s ec t ion   (150)  of  the  s t a t o r   housing  (122)  for  h o r i z o n t a l  

movement  toward  and  away  from  the  ro ta ry   machine  (100);  and  means 

(204,212)  v e r t i c a l l y   moving  the  lower  s ec t ion   (150)  of  the  s t a t o r  

housing  (122)  between  the  r a i l s   (202)  and  an  assembled  p o s i t i o n .  



4.  Apparatus   as  def ined  by  claim  3  f u r t h e r   c h a r a c t e r i z e d   in  t h a t  

the  means  (204,212)  for  v e r t i c a l l y   moving  the  lower  s e c t i o n   (150)  

of  the  s t a t o r   housing  (122)  i nc ludes   means  (204,206)  for  r a i s i n g  

and  lower ing   the  lower  s e c t i o n   (150)  of  the  s t a t o r   housing  (122)  

between  the  r a i l   means  (202)  and  the  assembled  p o s i t i o n ;   guide  r o d s  

(212)  for  v e r t i c a l l y   guiding  movement  of  the  lower  s e c t i o n   (150)  o f  

the  s t a t o r   housing  (122)  between  the  r a i l   means  (202)  and  t h e  

assembled  p o s i t i o n .  

5.  Apparatus  as  def ined  by  claim  4  f u r t h e r   c h a r a c t e r i z e d   by  means 

(206,222)  to  suppor t   the  lower  s e c t i o n   (150)  of  the  s t a t o r   h o u s i n g  

(122)  in  the  assembled  p o s i t i o n ,   the  support   means  i n c l u d i n g  

f l anges   (222)  r a d i a l l y   ex tend ing   outward  from  the  lower  s e c t i o n  

(150)  of  the  s t a t o r   housing  (122);  and  posts  (206)  d i s e n g a g a b l y  

secured  to  the  f l anges   (222)  to  suppor t   the  f langes   (222)  and  t h e  

lower  s e c t i o n   (150)  of  the  s t a t o r   housing  ( 1 2 2 ) .  

6.  Assembly  and  d i sassembly   appara tus   for  use  with  a  r o t a r y  
machine  having  a  machine  frame,  bea r ings   supported  by  the  machine  

frame  and  i n c l u d i n g   a  disc  end  b e a r i n g ,   an  a x i a l l y   ex tend ing   r o t o r  

r o t a t a b l y   suppor ted   by  the  bea r i ng   means,  a  f l u id   cas ing   a n n u l a r l y  

ex tend ing   around  the  r o to r   and  machine  frame,  and  a  r o t o r   s e a l  

ex tend ing   between  the  machine  frame,  the  ro to r ,   and  the  f l u i d  

c a s i n g , t h e   assembly  and  d i sa s sembly   appara tus   c h a r a c t e r i z e d   by  a  

c a r r i e r   (302)  a x i a l l y   ex tend ing   wi th in   the  f l u id   casing  (112)  f o r  

s u p p o r t i n g   the  ro to r   seal   (124)  for  movement  between  seal   l i f t e d  

and  seal   d i sassembled   p o s i t i o n s   and  for  suppor t ing   the  disc   end 

bea r ing   (132)  for  movement  between  bear ing   l i f t e d   and  b e a r i n g  

d i sas sembled   p o s i t i o n s ;   means  (304,306)  suppor t ing   the  c a r r i e r  

(302);  means  (350,352)  for  moving  the  ro tor   seal   (124)  between  a 

seal   assembled  p o s i t i o n   and  the  seal   l i f t e d   p o s i t i o n ;   and  means 

(312)  for  moving  the  disc  end  bea r ing   (132)  between  a  b e a r i n g  

assembled  p o s i t i o n   and  the  bea r ing   l i f t e d   p o s i t i o n .  



7.  Assembly  and  d i sassembly   appara tus   as  def ined  by  claim  6 

f u r t h e r   c h a r a c t e r i z e d   in  tha t   the  means  (304,306)  suppor t i ng   t h e  

c a r r i e r   (302)  inc ludes   a  disc  end  b racke t   (304)  secured  to  t h e  

f l u i d   cas ing  (112)  and  ex tending   inward  t h e r e f r o m .  

8.  Assembly  and  d i sassembly   appara tus   as  def ined  by  claim  7 

f u r t h e r   c h a r a c t e r i z e d   in  tha t   the  means  (304,306)  s u p p o r t i n g   t h e  

c a r r i e r   (302)  f u r t h e r   inc ludes   a  coupling  end  frame  (306)  s u p p o r t e d  

by  the  machine  frame  (104)  rearward  of  the  f l u id   casing  ( 1 1 2 ) .  

9.  Assembly  and  d i sassembly   appara tus   as  def ined  by  claim  6 

f u r t h e r   c h a r a c t e r i z e d   in  tha t   the  means  (312)  for  moving  the  d i s c  

end  bea r ing   (132)  between  the  bear ing   assembled  and  bea r ing   l i f t e d  

p o s i t i o n s   inc ludes   means  (312)  suppor ted   by  the  c a r r i e r   (302)  f o r  

r a i s i n g   and  lowering  the  disc  end  bear ing   ( 1 3 2 ) .  

10.  Assembly  and  d i sassembly   appara tus   for  use  with  a  r o t a r y  
machine  having  an  a x i a l l y   ex tend ing ,   r o t a t a b l e   impe l l e r   r o t o r ,   a 

f l u id   casing  annu la r ly   extending  a round  the   r o t o r ,   and  a  machine  

frame  suppor t ing   the  ro tor   and  cas ing,   the  assembly  and  d i s a s s e m b l y  

appara tus   c h a r a c t e r i z e d   by  a  disc  end  f i x t u r e   (402)  d i s e n g a g a b l y  

connected  to  a  disc  end  (126)  of  the  impe l le r   ro to r   (106)  f o r  

v e r t i c a l l y   moving  the  disc  end  (126)  t he r eo f   between  a  r o t o r  

assembled  p o s i t i o n   and  a  ro to r   l i f t e d   p o s i t i o n   and  for  h o r i z o n t a l l y  

moving  the  ro to r   (106)  through  the  f l u id   casing  (112)  between  t h e  

ro to r   l i f t e d   p o s i t i o n   and  a  ro to r   d isassembled  p o s i t i o n ;   a  c o u p l i n g  

end  f i x t u r e   (404)  for  v e r t i c a l l y   moving  a  coupl ing  end  (130)  of  t h e  

impe l l e r   ro to r   (106)  between  the  ro tor   assembled  and  l i f t e d  

p o s i t i o n s ;   and  a  coupling  end  c a r r i age   (406)  suppor ted  by  t h e  

machine  frame  (104)  and  suppor t ing   the  coupling  end  (130)  of  t h e  

ro to r   (106)  as  the  ro to r   (106)  moves  between  the  ro to r   l i f t e d   and 

d i sassembled   p o s i t i o n s .  

11.  Assembly  and  d i sassembly   appara tus   as  defined  by  claim  10 

f u r t h e r   c h a r a c t e r i z e d   by  r a i l s   (202)  p o s i t i o n e d   ad j acen t   to  t h e  



ro t a ry   machine  (100)  s u b s t a n t i a l l y   p a r a l l e l   to  the  ro to r   axis  f o r  

guiding  movement  of  the  disc  end  f i x t u r e   (402)  toward  and  away  f rom 

the  r o t a r y   machine  (100);  and  a  groove  (410)  def ined  by  a  s u r f a c e  

of  the  machine  frame  (104)  and  ex tending   s u b s t a n t i a l l y   p a r a l l e l   t o  

the  ro to r   axis  for  guiding  movement  of  the  coupl ing  end  c a r r i a g e  

(406)  along  the  machine  frame  ( 1 0 4 ) .  

12.  Assembly  and  d i sassembly   appara tus   as  def ined  by  claim  11 

f u r t h e r   c h a r a c t e r i z e d   in  tha t   the  disc  end  f i x t u r e   (402)  inc ludes   a 

disc  end  frame  (412)  movable  toward  and  away  from  the  r o t a r y  

machine  (100)  a  connec t ing   cap  (422)  d i s engagab ly   connected  to  t h e  

disc  end  of  (126)  of  the  impe l l e r   ro to r   (106);  and  a d j u s t a b l e   means 

(414,416)  j o i n i n g   the  connect ing   cap  (422)  to  the  disc  end  f rame 

(412)  for  a d j u s t i n g   the  height   of  the  connec t ing   cap  (422)  and  t h e  

disc  end  (126)  of  the  impe l le r   ro tor   ( 1 0 6 ) .  

13.  Assembly  and  d i sassembly   appara tus   as  def ined   by  claim  10 

f u r t h e r   c h a r a c t e r i z e d   in  tha t   the  coupl ing  end  f i x t u r e   (404)  

inc ludes   a  coupl ing  end  frame  (306)  suppor ted   by  the  machine  f rame  

(104);  a  l i f t i n g   yoke  (434)  e n c i r c l i n g   the  coupl ing  end  (130)  o f  

the  impe l l e r   ro to r   (106);  and  l i f t i n g   means  (432)  connec t ing   t h e  

l i f t i n g   yoke  (434)  to  the  coupling  end  frame  (306)  for  v e r t i c a l l y  

moving  the  l i f t i n g   yoke  (434)  and  the  coupl ing  end  (130)  of  t h e  

impe l l e r   r o t o r   ( 1 0 6 ) .  

14.  Assembly  and  d isassembly  appara tus   as  de f ined   by  claim  10 

f u r t h e r   c h a r a c t e r i z e d   in  that   the  coupl ing  end  c a r r i a g e   (406)  

inc ludes   a  p l u r a l i t y   of  spaced  fee t   (426);  a  suppor t   yoke  (434)  

connected  to  and  ex tending   between  the  f ee t   (426);  means  (462)  

d i sengagab ly   connec t ing   the  support   yoke  (424)  to  the  coupl ing  end  

(130)  of  the  impe l l e r   ro tor   (106);  and  a  p l u r a l i t y   of  wheels  (430)  

r o t a t a b l y   connected  to  the  feet   (426)  and  suppor ted   by  and  movable  

along  the  machine  frame  ( 1 0 4 ) .  



15.  A  method  of  d i sassembl ing   a  h o r i z o n t a l   s p l i t   s t a t o r   h o u s i n g  

from  a  r o t a r y   machine  c h a r a c t e r i z e d   by  the  s teps  of  removing  a  t op  

s e c t i o n   (142)  of  the  s t a t o r   housing  (122);  v e r t i c a l l y   moving  a 

lower  s e c t i o n   (144)  of  the  s t a t o r   housing  (122)  from  an  a s sembled  

p o s i t i o n   to  a  lowered  p o s i t i o n ;   h o r i z o n t a l l y   moving  the  l ower  

s e c t i o n   (144)  of  the  s t a t o r   housing  (122)  from  the  lowered  p o s i t i o n  

to  a  d i sassembled   p o s i t i o n ;   and  m a i n t a i n i n g   ax ia l   o r i e n t a t i o n   o f  

the  lower  s e c t i o n   (144)  of  the  s t a t o r   housing  (122)  during  movement 

from  the  assembled  p o s i t i o n   to  the  d i sassembled   p o s i t i o n .  

16.  A  method  of  d i sassembl ing   a  ro to r   seal   and  a  disc  end  b e a r i n g  

from  a  r o t a r y   machine  inc luding   the  s teps  of  moving  the  ro to r   s e a l  

from  a  seal   assembled  p o s i t i o n   to  a  seal   l i f t e d   p o s i t i o n ;   moving 

the  disc  end  bear ing   from  a  bear ing   assembled  p o s i t i o n   to  a  b e a r i n g  

l i f t e d   p o s i t i o n ;   and  moving  the  ro to r   seal  and  the  disc  end  b e a r i n g  

from  t h e i r   l i f t e d   p o s i t i o n s   to  d i sassembled   p o s i t i o n s ;   and 

c h a r a c t e r i z e d   by  the  step  of  ma in t a in ing   ax ia l   a l ignment   of  t h e  

ro to r   seal   (124)  and  disc  end  bear ing   (132)  during  movement  be tween  

t h e i r   l i f t e d   and  d isassembled  p o s i t i o n s .  

17.  A  method  of  d i sassembl ing   an  a x i a l l y   extending  ro to r   from  a 

r o t a r y   machine  having  a  f lu id   casing  a n n u l a r l y   ex tending   around  t h e  

r o t o r ,   a  machine  frame  suppor t ing   the  ro to r   and  f l u id   cas ing ,   and  a 

ro to r   seal   extending  between  the  ro to r ,   the  machine  frame,  and  t h e  

f l u i d   cas ing ,   the  method  inc lud ing   the  step  of  removing  the  r o t o r  

s ea l ,   and  c h a r a c t e r i z e d   by  the  s teps  of  v e r t i c a l l y   r a i s i n g   t h e  

impe l l e r   ro to r   (106)  to  a  l i f t e d   p o s i t i o n ;   h o r i z o n t a l l y   moving  t h e  

impe l l e r   ro to r   (106)  through  the  f l u id   casing  (112)  from  the  l i f t e d  

p o s i t i o n   to  a  d isassembled  p o s i t i o n ;   and  ma in t a in ing   a x i a l  

o r i e n t a t i o n   of  the  impel le r   ro tor   (106)  as  the  ro to r   (106)  moves 

from  the  assembled  p o s i t i o n   to  the  d i sassembled   p o s i t i o n .  

18.  A  method  of  d i sassembl ing   a  ro ta ry   machine  having  a  machine 

frame,  bear ings   supported  by  the  machine  frame  and  i nc lud ing   a  d i s c  

end  bea r ing ,   an  a x i a l l y   extending  ro tor   r o t a t a b l y   suppor ted  by  t h e  



bea r ing   means,  impe l l e r   b lade   means  r a d i a l l y   ex tend ing   outward  from 

the  r o t o r ,   a  f l u id   casing  a n n u l a r l y   ex tending   around  the  ro to r   and 

the  machine  frame,  a  ro to r   seal   ex tending   between  the  r o t o r ,   t h e  

machine  frame,  and  the  f l u i d   cas ing ,   and  a  h o r i z o n t a l   s p l i t   s t a t o r  

housing  secured  to  the  f l u i d   casing  and  e n c i r c l i n g   the  i m p e l l e r  

blade  means,  the  d i s a s s e m b l i n g   method  i nc lud ing   the  s teps   of  moving 

the  ro to r   seal  from  a  sea l   assembled  p o s i t i o n   to  a  seal   l i f t e d  

p o s i t i o n ;   moving  the  disc  end  bea r ing   from  a  bea r ing   a s sembled  

p o s i t i o n   to  a  bea r ing   l i f t e d   p o s i t i o n ;   and  moving  the  ro to r   s e a l  

and  the  disc  end  bea r ing   from  the  l i f t e d   p o s i t i o n s   t h e r e o f   to  s e a l  

and  disc  end  bear ing   d i sas sembled   p o s i t i o n s ;   and  c h a r a c t e r i z e d   by 

the  s teps  of  removing  a  top  s e c t i o n   (142)  of  the  s t a t o r   h o u s i n g  

(122);  v e r t i c a l l y   moving  a  lower  s e c t i o n   (144)  of  the  s t a t o r  

housing  (122)  from  a  s t a t o r   housing  assembled  p o s i t i o n   to  a  lower  

s e c t i o n   lowered  p o s i t i o n ;   h o r i z o n t a l l y   moving  the  lower  s e c t i o n  

(144)  of  the  s t a t o r   housing  (122)  from  the  lower  s e c t i o n   l owered  

p o s i t i o n   to  a  lower  s e c t i o n   d i sassembled   p o s i t i o n ;   m a i n t a i n i n g  

ax i a l   o r i e n t a t i o n   of  the  lower  s ec t ion   (144)  of  the  s t a t o r   h o u s i n g  

(122)  during  movement  from  the  s t a t o r   housing  assembled  p o s i t i o n   t o  

the  lower  s ec t i on   d i sas sembled   p o s i t i o n ;   m a i n t a i n i n g   a x i a l  

o r i e n t a t i o n   of  the  ro to r   sea l   (124)  and  the  disc  end  bea r ing   (132)  

as  the  seal   (124)  and  bea r i ng   (132)  move  between  the  assembled  and 

d i sassembled   p o s i t i o n s   t h e r e o f ;   r a i s i n g   the  impe l l e r   ro to r   (106)  t o  

a  ro to r   l i f t e d   p o s i t i o n ;   moving  the  impe l l e r   r o t o r   (106)  t h r o u g h  

the  f l u id   casing  (112)  from  the  ro tor   l i f t e d   p o s i t i o n   to  a  r o t o r  

d i sassembled   p o s i t i o n ;   and  ma in t a in ing   ax ia l   o r i e n t a t i o n   of  t h e  

impe l l e r   ro tor   (106)  as  the  ro to r   (106)  moves  between  the  a s sembled  

and  d isassembled   p o s i t i o n s   t h e r e o f .  
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