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(§)  Pump  for  heavy  gases. 
A  pump  comprising  two  co-operating  rotors  (13,  14) 

which  is  suitable  for  pumping  heavy  gases.  The  pump  has  an 
inlet/exhaust  manifold  (30)  which  offers  in  its  inlet  substan- 
tially  no  obstruction  to  gas  flow.  The  manifold  has  an  inlet 
passage  (33)  of  a  bell  shape  and  the  outlet  manifold 
comprises  a  passage  (40)  which  has  a  shape  which  varies  in 
cross-section  from  part  annular  to  circular.  Owing  to  the 
shape  of  the  manifold,  pulsations  within  the  fluid  being 
pumped  are  reduced  and  pressure  loss  through  the  manifold 
is  reduced.  Thus,  power  requirement  for  a  specific  duty  is 
reduced  for  the  pump. 



When  pumping  heavy  gases ,   such  as  uranium  h e x a f l u o r i d e ,   pumps 

which  opera te   s a t i s f a c t o r i l y   in  pumping  l i gh t   gases  such  as  a i r ,  

tend  to  overheat   and  in  some  des igns   throughput   through  the  pump 

tends  to  be  reduced  compared  with  l i g h t   g a s e s .  

An-object   of  the  p re sen t   i n v e n t i o n   is  to  tend  to  p r o v i d e  a   pump 

which  is  able  to  pump  heavy  gases  more  e f f i c i e n t l y   than  h i t h e r t o .  

According  to  the  p re sen t   i n v e n t i o n ,   a  pump  for  pumping  h e a v y  

gases  comprising  two  c o - o p e r a t i n g   r o t o r s , i s   c h a r a c t e r i s e d   in  tha t   t h e  

ro to r s   each  have  an  arm  for  sweeping  gas  from  the  pump  i n l e t   to  i t s  

o u t l e t ,   the  arms  causing  a  compress ion   of  the  gas  during  part  of  

t he i r   movement,  an  i n l e t / o u t l e t   manifold   being  provided  on  the  pump, 

which  i n l e t / o u t l e t   manifold   i nc ludes   passages   for  i n l e t   of  gas  and 

for  ou t l e t   of  gas,  each  of  which  passages   has  a  d i f f e r e n t   c r o s s  

sec t ion   at  oppos i te   ends,  the  passages   being  cons t ruc ted   to  provide  a  

minimal  v e l o c i t y   of  gas  t r a v e l l i n g   through  them,  whereby  p r e s s u r e  

losses   of  gas  within  them  is  minimal,   said  minimal  ve loc i t y   change  

being  achieved  by  minimis ing  mechanica l   o b s t r u c t i o n   from  wi th in   t h e  

passages ,   the  minimal  p r e s s u r e   loss  reducing  pu l sa t ions   wi th in   t h e  

gas  owing  to  said  compress ion  and  hence  a l lowing  e f f i c i e n t   pumping  o f  

the  gas  In  th is   way,  t r a n s i s i t i o n   between  an  input  conduit   and  t h e  

pump  and  an  output  condui t   and  the  pump  is  rendered  smooth  so  t h a t  

impedances  do  not  i nc r ea se   gas  p u l s a t i o n   d i f f i c u l t i e s .   Since  t h e  

i n l e t   passage  has  a  r e l a t i v e l y   large  volume,  a  buf fer   volume  of  gas  

may  be  p r o v i d e d .  



The  i n l e t   passage  may  be  b e l l - s h a p e d   and  may  be  d isposed  w i t h  

i t s   widest   c r o s s - s e c t i o n   i n s i d e   the  pump.  The  o u t l e t   passage  may 

vary  from  a  par t   annu la r   c r o s s - s e c t i o n   wi th in   the  pump  to  a  c i r c u l a r  

c r o s s - s e c t i o n   where  the  manifold   is  connected  to  the  output   c o n d u i t .  

An  embodiment  of  the  p re sen t   i n v e n t i o n   w i l l   now  be  desc r ibed   by 

way  of  example  only,  with  r e f e r e n c e   to  the  accompanying  drawings  i n  

which :  

Figure  1  is  a  s e c t i o n a l   view  of  a  pump, 

F igure   2  is  a  d i ag rammat ic   view  of  a  gas  pumping  part   of  t h e  

pump, 

Figure  3  is  an  end  view  of  a  mani fo ld   for  a  pump, 

Figure  4  is  an  annu la r   view  to  Figure   3,  but  of  a  s l i g h t l y  

modified  m a n i f o l d ,  

Figure  5  is  a  s e c t i o n   on  IV-IV  of  Figure  4 ,  

F igure   6  is  a  s e c t i o n   on  V-V  of  F i g u r e  4 ,  

Figure  7  is  a  d i ag rammat i c   view  of  f l u i d   flows  wi th in   the  pump, 

Figure   8  is  a  graph  of  performance  pa ramete r s   of  the  pump  in  one 

o p e r a t i o n a l   c o n d i t i o n ,  

Figure   9  is  a  graph  of  performance  parameters   of  the  pump  in  a  

d i f f e r e n t   o p e r a t i o n a l   c o n d i t i o n .  

Figure  10  is  a  second  d iagrammat ic   view  of  flow  p a t t e r n s  

occuring  in  the  pump,  and 

Figure  11  is  a  graph  of  performance  of  a  pump  having  f l ows  

s i m i l a r   to  those  shown  in  F igure   10.  

Reference  is  d i r e c t e d   f i r s t l y   to  Figure  1,  in  which  there   i s  

shown  a  pump  for  pumping  heavy  gases.   An  i n l e t   for  the  p u m p  i s  



genera l ly   i n d i c a t e d   by  1  and  an  o u t l e t   by  2.  The  i n l e t   1  and  o u t l e t  

2  form  part  of  a  mani fo ld   3,  which  manifold   3  is  bolted  to  a  h o u s i n g  

of  the  pump  4  by  means  of  studs  5  and  6,  which  themselves  are  s e c u r e d  

by  nuts  7.  The  d e s c r i p t i o n   is  to  be  read  as  though  a  manifold  30  ( t o  

be  descr ibed  below)  were  s u b s t i t u t e d   for  manifold  3,  which  is  o n l y  

i l l u s t r a t e d   to  show  manifold   p o s i t i o n i n g .   A motor  for  the  pump  i s  

genera l ly   i n d i c a t e d   by  8  and  this   motor  dr ives  the  pump  via  a  s h a f t  

9.  The  shaf t   9  c a r r i e s   the  p in ion   10,  which  pinion  engages  a  s econd  

pinion  11.  The  p in ion   11  is  c a r r i e d   upon  a  shaft   12 .  The  s h a f t s  

9  and  11  carry  gear  pump  members  13  and  14,  r e s p e c t i v e l y ,   w i th in   t h e  

manifold  3.  The  c o n f i g u r a t i o n   of  the  members  13  and  14  can  be  s e e n  

more  c l e a r l y   in  F igure   2  to  which  r e f e r e n c e   is  now  also  d i r e c t e d .  

The  pump  gears  10  and  11  and  the  motor  8  are  sealed  from  gas 

en ter ing   and  l eav ing   the  pump  by  means  of  an  endpla te   17  which  

c a r r i e s   seals   18  for  the  shaf t s   9  and  12.  The  shaf t s   9  and  12  a r e  

mounted  in  t apered   r o l l e r   bea r ings   19  and  20,  r e s p e c t i v e l y .   The 

motor  8  has  a  housing  21  which  is  secured  to  a  p la te   22  bo l ted   to  t h e  

casing  4  by  b o l t s   23.  Fur the r   s ea l s   24  and  25  are  provided  on  t h e  

shafts   9  and  12  r e s p e c t i v e l y ,   on  tha t   part  of  the  casing  4  to  which 

the  plate  22  is  s ecured .   The re fo re ,   it  can  be  seen  that   i t   is  n o t  

poss ib le   for  gas  to  escape  from  the  manifold  3  and  the  region  where  

the  pump  members  13  and  14  are  l oca ted   into  the  remainder  of  t h e  

pump. 

Reference  is  now  d i r e c t e d   to  F igures   3,  4,  5  and  6,  in  which  a 

manifold  30  of  the  type  f i t t e d   to  the  pump  in  place  of  the  manifold   3 

(of  Figures  1  and  2)  is  shown.  The  mani fo ld ,   now  des igna ted   as  30,  .  



is  secured   to  the  remainder   of  the  pump  by  means  of  boss  p o r t i o n s   31 

c o n t a i n i n g   pas sages   32  for  b o l t s   or  s tuds .   The  i n l e t   passage   i n t o  

the  mani fo ld   is  in  the  form  of  a  segment  of  a  c i r c l e   for  the  area  of  

cross  s e c t i o n   of  f l u i d   flow.  Two  r e c e s s e s   34  and  35  are  provided  on 

the  segment .   In  F igure   4,  the re   is  shown  a  modif ied  mani fo ld   w i t h o u t  

the  r e c e s s e s .   In  s e c t i o n ,   the  i n l e t   passage  33  is  b e l l - s h a p e d   as  may 

be  seen  from  F igure   5,  the  innermos t   part  of  the  i n l e t   being  the  p a r t  

of  wides t   d i a m e t e r .   The  b e l l   shape  provides  a  bu f f e r   volume  of  gas  

for  damping  p u l s a t i o n s .   Also,  in  Figure  5  it   can  be  seen  tha t   an  

a t t a chmen t   f l ange   36  is  p rovided  for  a t tachment   of  the  i n l e t   m a n i f o l d  

to  for  example  pipes  (not  shown).  The  r ecesses   34  and  35  which  can 

be  seen  on  the  end  view  of  the  i n l e t  m a n i f o l d   in  F igure   3,  c o r r e s p o n d  

to  a  s l i g h t   c o n v o l u t i o n   of  the  flow  passage  as  i t   goes  through  t h e  

man i fo ld .   The  mani fo ld   30  has  an  o u t l e t   passage  which  can  be  most  

c l e a r l y   seen  r e f e r e n c e   to  F igure   6.  The  o u t l e t   passage  i n d i c a t e d   by 

40  is  w ides t   at  i t s   ou termost   end  and  narrowest   at  i t s   innermos t   end 

in  F igure   6.  The  c r o s s - s e c t i o n   of  the  flow  is  c i r c u l a r   at  i t s  

outermost   end  and  in  the  form  of  a  par t   annular   (the  pa r t   b e i n g  

n ine ty   deg ree s )   passage  at  i t s   innermost   end.  The  passage   widens  to  

one  hundred  and  ten  degrees   as  it   approaches  the  c i r c u l a r   p a r t .  

Re fe rence   is  now  d i r e c t e d   to  Figure  7,  which  shows  a  d i a g r a m -  

matic  model  of  o p e r a t i o n a l   pa rame te r s   of  the  pump.  In  F igure   7,  t h e  

pump  is  i n d i c a t e d   by  60.  Input   p r e s su re   to  the  pump  is  i n d i c a t e d   by 

P1  and  o u t l e t   p r e s s u r e   by  P2.  However,  these  are  not  the  p r e s s u r e s  

seen  by  the  pump,  s ince  there   has  to  be  a  p r e s su re   loss   in  t h e  

d i r e c t i o n   of  flow  owing  to  an  i n l e t   port  impedance  and  an  o u t l e t   p o r t  



impedance.  T h e r e f o r e ,   the  i n l e t   p r e s s u r e   to  the  pump  is  i n d i c a t e d   by 

P3  which  is  that   p r e s s u r e   which  occurs  a f t e r   an  i n l e t   port  impedance  

ind ica t ed   by  11.  The  o u t l e t   p r e s su re   from  the  pump  is  i n d i c a t e d   by 

P4,  which  p r e s s u r e   is  a  p ressure   above  the  o u t l e t   p r e s su re   P2  of  a n  

amount  equal  to  the  p r e s s u r e   los t   through  an  o u t l e t   port  impedance 

i nd i ca t ed   by  12.  There  is  also  an  impedance  in  the  pump  caused  by 

pressure   los t   through  the  seals   on  the  shaf t s   9  and  12 

(see  Figure  1).  This  impedance  is  i n d i c a t e d   by  13  and  14  for  each  

sha f t .   There  is  also  an  impedance  5  caused  by  the  ro tor   c l e a r a n c e ,  

th is   impedance  being  shown  as  u n i d i r e c t i o n a l .   D i f f e r e n t   symbols  a r e  

used  for  impedance  in  d i f f e r e n t   par t   of  the  pump.  The  i n t e r r e l a t i o n  

of  these  impedances  and  t h e i r   s i g n i f i c a n c e   wi l l   be  expla ined   in  more 

d e t a i l   in  o p e r a t i o n   be low.  

Reference  is  now  d i r e c t e d   to  Figure   8,  in  which  pump  p r e s s u r e  

is  p lo t t ed   as  o r d i n a t e   and  l o c a t i o n   along  a  pump  as  a b s c i s s a .   The 

graph  of  Figure  8  shows,  as  a  f u l l   curve,   the  p ressure   of  a i r   and,  as  

a  dotted  curve,  the  p r e s su re s   of  uranium  h e x a f l u o r i d e .   P1  and  P2  a r e  

the  same  for  the  pump  in  both  cases .   However,  from  the  graph  i t   c a n  

be  seen  that   there   is  a  g r ea t e r   drop  between  P1  and  P3  in  the  case  o f  

uranium  h e x a f l u o r i d e   than  a i r ,   and  s i m i l a r l y   in  the  case  of  p r e s s u r e  

P4  and  P2.  The re fo re ,   the  pump  has  to  do  more  work  with  u ran ium 

hexa f luo r ide   than  with  a i r .   C o n s e q u e n t l y ,   a  problem  may  a r i se   w i t h  

overheat ing   of  the  pump. 

Reference  is  now  d i r e c t e d   to  F igure   9,  which  is  drawn  in  a  

s imi la r   fashion   to  Figure   8.  Figure  9  shows  a  pump  in  a  s i t u a t i o n  

where  P1  equals  P2,  that   is  to  say  when  there   is  no  throughput   of 



f lu id   through  the  pump.  This  is  a  po in t   that   occurs  in  o p e r a t i o n ,   a t  

that   point  where  the  pump  members  r e f e r r e d   to  above  in  c o n n e c t i o n  

with  Figure  1  as  13  and  14  are  at  t h e i r   compression  point   in  t h e i r  

cycle  which  w i l l   be  exp la ined   in  more  d e t a i l   be low.  

Reference   is  now  d i r e c t e d   to  F igure   10,  in  which  l ike   r e f e r e n c e  

numerals  to  F igure   6  are  used  for  l ike   p a r t s .   This  Figure  r e l a t e s   t o  

the  s i t u a t i o n   d e s c r i b e d   above  in  c o n n e c t i o n  w i t h   Figure  9,  t ha t   i s  

the  s i t u a t i o n   where  .no  flow  is  pas s ing   through  the  pump.  I t   is  to  b e  

unders tood  tha t   the  p o s i t i o n   of  no  flow  is  a  t h e o r e t i c a l   one 

mentioned  here  for  the  pu rpose  o f   e x p l a n a t i o n .   N a t u r a l l y ,   in  r e a l  

l i f e ,   the  s i t u a t i o n   is  a  dynamic  one  and  there   is  a  c o n t i n u a l  

v a r i a t i o n   in  p r e s s u r e   in  the  pump  sympa the t i c   to  ro tor   movement.  I n  

the  no-f low  s i t u a t i o n ,   i t   is  p o s s i b l e   for  p u l s a t i o n s   which  are  set   up 

in  the  f l u id   tha t   is  being  pumped  to  reach  t he i r   peak  a m p l i t u d e ,   t h e  

p u l s a t i o n s   being  i n d i c a t e d   s c h e m a t i c a l l y   by  arrows  13,  14  which  a r e  

drawn  in  oppos i t e   d i r e c t i o n s   to  r e p r e s e n t   oppos i te   phases  of  t h e  

p u l s a t i o n s .   The  s i t u a t i o n   may  be  f u r t h e r   expla ined  with  r e f e r e n c e   t o  

Figure  11,  which  should  now  also  be  r e f e r r e d   to  and  which  i s  

c o n s t r u c t e d   in  r e l a t i o n   to  Figure  10  in  a  s i m i l a r   manner  to  tha t   i n  

which  Figure   9  was  c o n s t r u c t e d   in  r e s p e c t   of  F igures   7  and  8.  I n  

Figure  11,  a  t y p i c a l   magnitude  of  the  p u l s a t i o n s   can  be  s e e n .  

Opera t ion   of  the  pump  is  now  desc r ibed   w i t h  r e f e r e n c e   i n  

p a r t i c u l a r   to  F igure   2  and  F igures   7  to  11.  The  pump  member  13 

r o t a t e s   in  a  c lockwise   manner  and  the  pump  member  14  in  an  

a n t i - c l o c k w i s e   manner.   Fluid  is  drawn  in  through  the  i n l e t   and 

exhausted  through  the  exhaust .   In  F igure   2,  i t   can  be  seen,   tha t   t h e  



members  13  and  14  have  arms  96  and  97,  which  come  t oge the r   d u r i n g  

par t   of  the  s t roke   of  the pump.  This  p o s i t i o n   is  shown  in  Figure  2 

and  cor responds   to  a  compression  p o s i t i o n   of  the  pump.  T h e r e f o r e ,  

f l u i d   is  drawn  in  and  pushed  around  by  the  member  13,  s l i g h t l y  

compressed  in  the  i n t e r a c t i o n   between  the  members  13  and  14  and  t h e n  

pushed  out  of  the  exhaust   manifold  by  the  member  14.  As  has  been  

expla ined  above,  with  re ference   to  F igure   6,  the  i n l e t   port  and 

o u t l e t   port  have  impedances  11  and  12  which  become  of  s i g n i f i c a n c e  

when  uranium  h e x a f l u o r i d e   is  being  pumped  when  compared  with  t h e  

pumping  of  a i r .   The re fo re ,   i t   is  impor tan t   t h a t   these  impedances  be 

reduced,   so  t h a t  t o o   much  power  is  not  used  by  the  pump  tending  t o  

cause  ove rhea t i ng   t h e r e o f .   Therefore ,   the  i n l e t   of  the  manifold  30 

is  c o n s t r u c t e d   so  as  to  have  reduced  mechanica l   o b s t r u c t i o n   t h e r e i n ,  

ie  s u b s t a n t i a l l y   no  mechanical   o b s t r u c t i o n   to  i ng re s s   of  the  heavy 

gas  so  that   a  minimal  gas  v e l o c i t y   is  a ch i eved .   Also,  the  i n l e t  

widens  out  in  the  b e l l   shape  desc r ibed   above  with  r e f e r e n c e   to  F i g u r e  

5.  However,  such  an  enlarged  i n l e t   port  may  give  r i se   to  r o t o r  

s l i p p a g e .   Therefore   i t   might  be  thought  tha t   p r o v i s i o n   of  the  w i d e r  

i n l e t   is ,   in  f a c t ,   not  a  worthwhile  e x e r c i s e   because  of  the  i n c r e a s e d  

ro to r   s l i ppage ;   ie  a l though  there  is  a  gain  in  r e spec t   of  loss  o f  

i n l e t   p r e s s u r e ,   t h i s   is  counterba lanced   by  the  i n c r e a s e   in  r o t o r  

s l i p p a g e .   The re fo re ,   in  normal  p r a c t i c e   it  would  be  customary  to  

have  a  smal ler   i n l e t   with  mechanical  o b s t r u c t i o n s   in  the  p a s s a g e .  

Another  c o n s i d e r a t i o n   which  is  m a t e r i a l   to  the  design  of  t he  

i n l e t   passage  is  that   of  avoidance  of  p r e s su re   f l u c t u a t i o n s   in  t h e  

mani fo ld ,   since  these  f l u c t u a t i o n s   absorb  motor  power  and  may  tend  to  



cause  u n d e s i r a b l e   o v e r h e a t i n g .   On  f i r s t   c o n s i d e r a t i o n ,   i t   would  

appear   t ha t   uranium  h e x a f l u o r i d e   would  be  an  improved  f l u i d   for  t h e  

purpose   of  pumping  in  the  pump  compared  with  a i r .   This  is  b e c a u s e  

the  v o l u m e t r i c   s l i p p a g e   between  the  r o to r s   for  a  given  pump  o u t l e t  

and  i n l e t   p r e s s u r e   is  less  for  a  dense  gas  than  a  l i g h t   gas  t h e r e b y  

enhanc ing   the  pump  t h roughpu t ,   the  r e l a t i v e   dens i t y   of  u r a n i u m  

h e x a f l u o r i d e   to  a i r   being  12:2.  F u r t h e r ,   s ince   gamma,  the  s p e c i f i c  

heat  r a t i o   of  uranium  h e x a f l u o r i d e   is  about  1.064  compared  with  1 . 4 1  

for  a i r ,   for  a  given  i n l e t   and  o u t l e t   p r e s s u r e ,   the  o u t l e t  

t e m p e r a t u r e   due  to  a d i a b a t i c   compression  would  be  s i g n i f i c a n t l y   l e s s .  

However,  in  p r a c t i c e ,   i t   is  found  tha t   the  h ighe r   impedance  of  t h e  

par t s   in  the  p r e sence   of  a  heavy  gas  coupled  with  the  i n h e r e n t  

o s c i l l a t o r y   na tu re   of  the  pump  produces  high  f r e q u e n c y ,   h i g h  

ampl i tude   and  t h e r e f o r e   high  i n e r t i a l   changes  in  the  gas,  r e q u i r i n g  

h ighe r   power  with  c o n s e q u e n t i a l   t e m p e r a t u r e   i n c r e a s e .   T h e r e f o r e ,   t h e  

problem  of  f l u c t u a t i o n   has  to  be  addressed   as  we l l .   A  r e d u c t i o n   i n  

b u i l t - i n   pump  p r e s s u r e   r a t i o   reduces  p u l s a t i o n   ampl i tude   of  t h e  

p u l s a t i o n s   of  the  f l u i d   and  in  consequence  reduces   power  demand  and 

al lows  the  pump  to  run  at  a  lover  t e m p e r a t u r e .   T h e r e f o r e ,   if  t h e  

d i f f e r e n c e   between  P1  and  P2  can  be  d e c r e a s e d ,   the  p u l s a t i o n  

amp l i t ude   is  r educed .   This  r educ t ion   can  be  ach ieved   by  p r o v i s i o n   o f  

i n l e t   and  o u t l e t   mani fo lds   of  r e l a t i v e l y   low  impedance.   T h e r e f o r e ,   a 

c o n s t r u c t i o n   of  i n l e t   such  as  that  shown  above  in  F igure   5  i s  

a d v a n t a g e o u s   in  r educ ing   the  p u l s a t i o n   ampl i tudes   as  well  a s  

d e c r e a s i n g   the  p r e s s u r e   d i f f e r e n c e   for  reasons   de sc r i bed   a b o v e .  

C o n s e q u e n t l y ,   a  design  of  i n l e t   accord ing   to  F igure   5,  is  p a r t  



of  the  p resen t   i n v e n t i o n ,   a l though  it   might  appear  that   in  fac t   i t  

would  cause  problems  with  loss  of  i n b u i l t   compression  of  the  pump. 

Consider ing  the  o u t l e t   passage  in  the  mani fo ld ,   i t   can  be  s e e n  

tha t   t h i s ,   in  f a c t ,   is  a  s l i g h t l y   convolu ted   path  and  is  not  such  a  

low  r e s i s t a n c e   as  the  i n l e t   passage  desc r ibed   above.  However,  t h i s  

passage ,   i n d i c a t e d   at  40  in  Figure  5,  is  n o n e t h e l e s s   l a rge r   t h a n  

would  normally  occur  in  a  pump  of  a  type  d e s c r i b e d .   The  o u t l e t  

passage  has  a  s i z e  w h i c h   is  de termined  by  comparison  with  that   of  

the  i n l e t   passage  and  is  determined  to  have  dimensions  such  that   t h e  

p u l s a t i o n s   desc r ibed   above  in  connec t ion   with  Figure  10  and  11  a r e  

reduced  to  a  minimum,  yet  compression  is  not  l o s t .  

From  the  f o r ego ing ,   it   can  be  seen  tha t   there   is  a  r e d u c t i o n   o f  

p re s su re   loss  through  the  i n l e t   and  o u t l e t   mani fo ld .   C o n s e q u e n t l y ,  

the  throughput   c h a r a c t e r i s t i c s   of  the  pump  are  enhanced  and  since  t h e  

pump  is  opera t ing   more  e f f i c i e n t l y ,   the  pump  ope ra t ing   t empera tu re   i s  

reduced  at  a  s p e c i f i c   duty.  In  a d d i t i o n ,   the  shaping  of  the  p a r t s  

r e l a t i v e   to  each  other   is  so  ar ranged  that   the  dead  per iod,   when  b o t h  

i n l e t   and  ou t l e t   por ts   are  c losed ,   is  reduced,   thereby  reducing  t h e  

p res su re   p u l s a t i o n   ampl i tudes   which  are  normal ly   far  g rea te r   w i t h  

heavy  gases  than  with  l i g h t   gases ,   thus,   the  power  requirement   for  a  

s p e c i f i c   duty  is  reduced  with  a  co r r e spond ing   r educ t ion   in  pump 

t e m p e r a t u r e .  

From  the  above  d e s c r i p t i o n ,   i t   can  be  seen  that   an  improved  pump 

is  p r o v i d e d .  



1.  A  pump  for  pumping  heavy  gases  compris ing  two  c o - o p e r a t i n g  

r o t o r s ,   c h a r a c t e r i s e d   in  tha t   the  r o t o r s   each  have  an  arm  (96,  97 )  

for  sweeping  gas  from  the  pump  i n l e t   to  i t s   o u t l e t ,   the  arms  c a u s i n g  

a  compress ion  of  the  gas  dur ing   par t   of  t h e i r   movement,  an  

i n l e t / o u t l e t   manifold   being  p rov ided   on  the  pump,  which  i n l e t / o u t l e t  

manifold  inc ludes   passages   for  i n l e t   (33)  of  gas  and  for  o u t l e t   ( 4 0 )  

of  gas,  each  of  which  passages   have  a  d i f f e r e n t   cross  s e c t i o n   a t  

oppos i t e   ends,  the  passages   being  c o n s t r u c t e d   to  provide  a  m i n i m a l  

v e l o c i t y   of  gas  t r a v e l l i n g   th rough  them,  whereby  p re s su re   l o s s e s   o f  

gas  wi th in   them  is  minimised,   said  minimal  v e l o c i t y   change  b e i n g  

achieved  by  min imis ing   mechanica l   o b s t r u c t i o n   from  wi th in   t h e  

passages ,   the  minimal  p r e s s u r e   loss  reducing  p u l s a t i o n s   w i th in   t h e  

gas  owing  to  said  compress ion  and  hence  a l lowing  e f f i c i e n t   pumping  of  

the  g a s .  

2.  A  pump  as  claimed  in  Claim  1,  c h a r a c t e r i s e d   in  that   the  i n l e t  

passage  is  b e l l - s h a p e d   (33)  and  is  d isposed  with  i t s   widest   c r o s s -  

s e c t i o n   ins ide   the  pump. 

3.  A  pump  as  claimed  in  Claim  1,  c h a r a c t e r i s e d   in  that   the  o u t l e t  

passage  (40)  va r ies   from  a  pa r t   annular   cross  s ec t ion   wi th in   the  pump 

to  a  c i r c u l a r   cross  s e c t i o n   where  the  manifold   is  connected  to  t h e  

output   c o n d u i t .  

4.  A  pump  as  claimed  in  Claim  2,  c h a r a c t e r i s e d   i n  t h a t   a  b u f f e r  

volume  is  provided  by  said  b e l l   shape  for  damping  p u l s a t i o n s   in  t h e  

g a s .  
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