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Ancillary  rotary  equipment  for  engines. 
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A  rotary  exhauster,  preferably  a  vane  type  vacuum  pump 
and  a  water  pump  are  arranged  in  a  common  housing  and  the 
rotary  of  the  exhauster  and  the  rotor  of  the  water  pump  are 
mounted  on  and  driven  by  a  common  shaft.  The  housing  is 
adapted  for  flange  mounting  to  an  engine  crankcase  and  this 
mounting  includes  drilling  by  means  of  which  a  supply  of oil  un- 
der  pressure  is  led  to  the  shaft  bearings  and  to  the  vacuum 
pump  chamber  in  order  to  provide  a  seal  and  lubricate  the 
shaft  and  the  vanes  of  the  rotor.  This  invention  has  the  advan- 
tage  not  only  of  a  reduction  in  water  and  cost  as  compared 
with  separate  pumps,  but  also  enables  a  much  simplified  belt 
drive  associated  with  the  engine,  also  plain  bearings  may  be 
used  instead  of  conventional  ball  bearings  and  leaked  oil  can 
be  despatched  to  the  engine  pump  by  the  vacuum  pump  ex- 
haust. 



ANCILLARY  ROTARY  EQUIPMENT  FOR  ENGINES 

This  i n v e n t i o n   r e l a t e s   to  a n c i l l a r y   r o t a r y   equipment  f o r  

engines   and,  more  p a r t i c u l a r l y   to  water   pumps,  r o t a r y  

e x h a u s t e r s ,   compressors  and  blowers  or  the  l i k e .  

A  water  pump  is  f i t t e d   to  p e t r o l   and  d i e s e l   e n g i n e s  t o  

c i r c u l a t e   the  cool ing   water  and  is  commonly  f i t t e d   to  t h e  

f ron t   face  of  the  c rankcase   and  d r iven   by  a  v e e - b e l t   f rom 

the  engine  c r a n k s h a f t .  

Vacuum  pumps  or  e x h a u s t e r s ,   which  are  used  to  g i v e  

s e r v o - b o o s t   to  the  v e h i c l e   b rak ing   system  are  becoming  more 

impor tan t   with  the  growing  p o p u l a r i t y   of  d i e s e l   engined  v e h i c l e s  

which  do  not  allow  vacuum  u t i l i s a t i o n   from  the  engine  i n l e t  

mani fo ld .   Rotary  vane  type  pumps  d r iven   by  a  v e e - b e l t   f rom 

the  engine  c r a n k s h a f t   are  a  simple  and  r e l i a b l e   means  o f  

vacuum  p r o d u c t i o n .   It  is  known  to  mount  a  r o t a r y   vane  vacuum 

pump  on  the  engine  c rankcase   whereby  supply  of  o i l   under  p r e s s u r e  

normal ly   a v a i l a b l e   from  the  supply  to  the  engine  main  b e a r i n g s ,  

can  be  led  via  d r i l l i n g s   in  the  f l ange   d i r e c t l y   to  l u b r i c a t e  

p l a i n   bea r ings   suppor t ing   the  pump  r o t o r ,   and  by  means  o f  

leakage  from  the  bea r ings   into  the  pump  chamber  to  l u b r i c a t e  

and  seal   to  vaned  r o t o r .   The  vacuum  pump  d i s c h a r g e s   t o g e t h e r  



with  the  leakage  oi l   d i r e c t l y   to  the  engine  sump,  again  v i a  

d r i l l i n g s   in  the  f l ange   mounting.   P l a i n   bea r ings   a r e  

p r e f e r r e d   even  for  water   pumps  since  they  have  a  longer   w o r k i n g  

l i f e   but  because  a  s epa ra t e   oi l   supply ,   with  i t s   a d d i t i o n a l  

and  v u l n e r a b l e   pipework  cannot  be  j u s t i f i e d   p a r t i c u l a r l y   i n  

compact  eng ines ,   water   pumps  are  g e n e r a l l y   f i t t e d   with  t w i n  

b a l l - r a c e   b e a r i n g s ,   which  are  more  expens ive   than  p l a i n  

b e a r i n g s   and  f u r t h e r m o r e   can  be  d i s a d v a n t a g e o u s   due  to  t h e  

f i n i t e   l i f e   of  the  b a l l   bea r ing   u n i t s   (to  t o t a l   f a i l u r e )  

p a r t i c u l a r l y   if   p a r t i a l   f a i l u r e   of  the  water   sea ls   a l l o w s  

water   to  wash  away  the  l u b r i c a t i n g   g r e a s e .  

A  t h i r d i t e m   of  a n c i l l a r y   equipment  n e c e s s a r y   for  e n g i n e s  

is  an  a l t e r n a t o r ,   t h i s   a lso  being  dr iven   by  a  V-be l t   p u l l e y  

and  mounted  on  the  c r a n k c a s e .  

Space  is  at  a  premium  in  modern  v e h i c l e s   and  with  t h i s  

in  mind  i t   has  for  some  years   been  known  to  use  what  is  o f t e n  

c a l l e d   a  t h r o u g h - d r i v e   a l t e r n a t o r  -   e f f e c t i v e l y   an  a l t e r n a t o r  

and  a  vacuum  pump  the  hous ings   of  which  are  bo l t ed   t o g e t h e r  

and  which  are  d r iven   by  common  sha f t .   In  a d d i t i o n   to  s a v i n g  

mounting  space  on  the  c r ankcase ,   t h i s   also  reduces  to  two  t h e  

number  of  b e l t   d r ives   needed  but,  r e q u i r e s   a c c u r a t e   m a c h i n i n g  

and  assembly  if  problems  due  to  accumulated   t o l e r a n c e s   in  t h e  

combined  un i t   are  to  be  avoided.   Also,  e x t e r n a l   p i p e w o r k  

is  needed  for   the  vacuum  pump  which  cannot  in  th i s   a r r a n g e m e n t  



be  f lange   mounted  on  the  engine  c r a n k c a s e .  

According  to  the  p r e s e n t   i n v e n t i o n   we  propose,   t h e  

combina t ion   in  a  common  housing  of  a  r o t a r y   vacuum  pump  o r  

e x h a u s t e r   and  a  water  pump  which  are  mounted  on  and  d r i v e n  

by  a  common  s h a f t .  

By  th i s   i n v e n t i o n   the  number  of  c rankcase   mountings  a r e  

reduced  to  two  and  the  number  of  v e e - b e l t   d r ive s   needed  is  a l s o  

reduced  to  two.  This  is  also  true of  the  a r rangement   u s i n g  

a  through  dr ive   a l t e r n a t o r   but  only  at  the  expense  o f  

compl i ca t ed   and  v u l n e r a b l e   p i p e w o r k .  

Dr iv ing   speeds  for  e x i s t i n g   vacuum  pumps  and  w a t e r  

pumps  vary  from  engine  speed  to  twice  engine  speed  which  means 

tha t   t he re   is  no  problem  with  regard   to  speed  c o m p a t a b i l i t y   i n  

t h e c o m b i n a t i o n   of  the  two  pumps,-and  h ighe r   speeds  can  be  u s e d  

a d v a n t a g e o u s l y   to  i n c r e a s e   the  output   of  both  pumps. 

One  impor t an t   advantage   of  t h i s   combined  u n i t ,  : a p a r t  

from  the  r e l a t i v e   ease  of  manufac tu re   and  assembly  ( w i t h  

p a r t i c u l a r   r e f e r e n c e   to  t o l e r a n c e   b u i l d - u p )   in  a  common  h o u s i n g ,  

r e d u c t i o n   in  t o t a l   weight  and  cost   as  a g a i n s t   s e p a r a t e   pumps 

for  each  f u n c t i o n ,   is  the  s i m p l i f i c a t i o n   of  the  dr ive   b e l t  

a r rangements   of  the  engine.   As  both  u n i t s   have  low  t o r q u e  

r e q u i r e m e n t s ,   the  b e l t   t e n s i o n ,   and  t h e r e f o r e   pump  s h a f t  

bea r ing   r e q u i r e m e n t s ,   wi l l   normal ly   be  de te rmined   by  any  o t h e r  

u n i t s   d r iven   by  the  same  v e e - b e l t .  



This  i n v e n t i o n   a lso  has  the  advantage ,   that   both  u n i t s  

which  p r e v i o u s l y   were  p r e f e r a b l y   both  f l ange   mounted,  ( b u t  

s e p a r a t e l y )   on  the  engine  c r ankcase ,   are  d i sposed   in  a  common 

housing  and  the  s ing le   f l ange   mounting  can  be  des igned   f o r  

communicat ion  with  the  c rankcase   to  s e r v i c e   both  u n i t s .  

Again  the  o i l   and  a i r   from  the  exhaust   of  the  vacuum  pump 

can  be  r e t u r n e d   to  the  engine  sump  via  the  mounting  f l a n g e .  

By  t h i s   means,  a l l   v u l n e r a b l e   e x t e r n a l   p ipework to   s e r v i c e   t h e  

vacuum  pump  is  e l i m i n a t e d .  

Fu r the rmore ,   the  p r e s e n t   i n v e n t i o n   p r o p o s e s  t h e  

combina t ion   of  the  two  items  of  a n c i l l a r y   equipment  w h i c h  

can  b e n e f i t   from  p l a i n   bea r ings   so  tha t   the  need  for  expens ive  

ba l l   b e a r i n g s   in  the  water   pump  is  avoided  a l t o g e t h e r , w i t h o u t  

the  need  for  e x t e r n a l   .pipework  and  the  t o t a l   number  o f  

p l a i n   b e a r i n g s   which  in  any  event  y i e l d   a  longer   working  l i f e ,  

is  reduced  to  two  since  the  water   pump  and  vacuum  pump  a r e  

mounted  on  a  common  s h a f t .  



One  embodiment  of  th is   i n v e n t i o n   wi l l   now  be  d e s c r i b e d   by  way 
of  example  with  r e f e r e n c e   to  accompanying  drawings  of  w h i c h : -  

Figure   1,  is  a  c r o s s - s e c t i o n   of  a  r o t a r y   vacuum  pump/ 

water  pump, 

Figure   2,  is  a  c r o s s - s e c t i o n   of  the  same  hous ing  b u t  

taken  on  axis  XX  a n d ,  

Figure  3,  is  a  c r o s s - s e c t i o n   taken  on  l ine   AA  i n  F i g u r e   2. 

As  can  b e  s e e n   from  Figure   1,  both  the  water  pump  ro to r   (11)  

and  the  vacuum  pump  r o t o r   (13)  turn   in  the  same  housing  ( 1 0 ) ,  

the  sha f t   being  suppor ted   on  bea r ings   (8)  and  (7),   f i t t e d   i n  

the  housing  (10)  and  in  the  end  cover  ( 3 ) .  

The  water  pump  r o t o r   (11)  r o t a t e s   in  a  housing  (16)  which  i s  

shaped  to  promote  the  pumping  a c t i o n .  

The  c o n n e c t i o n   to  the  brake  vacuum  r e s e r v o i r   is  t h r o u g h  

d r i l l i n g   (c) ,   t h i s   passage  a l t e r n a t i v e l y   i n c l u d i n g   a  non -  

r e t u r n   valve  to  p reven t   o i l   from  the  vacuum  pump  pass ing   i n t o  

the  i n l e t   l i n e .   Exhaust  a i r   and  oi l   from  the  vacuum  pump  i s  

r e t u r n e d   to  the  engine  sump  through  d r i l l i n g   (B).  The  i n l e t  

and  o u t l e t   por t s   are  d i s p l a c e d   c i r c u m f e r e n t i a l l y   as  is  n o r m a l  

r o t a r y   vane  vacuum  pump  p r a c t i s e .  

The  un i t   is  normal ly   d r iven   by  a  v e e - b e l t ,   the  pu l l ey   (1 )  

being  of  t o p - h a t   s e c t i o n   to  place  the  b e l t   loads  as  near  as  

p o s s i b l e   to  being  c e n t r a l   between  the  two  bea r ings   (7)  and  

(8).   In  order   tha t   the  pu l l ey   may  be  d e t a c h a b l e   from  the  s h a f t  

(2)  a  form  of  torque  t r a n s m i s s i o n   device  is  p rov ided   in  t h e  

pu l l ey   hub,  i . e .   key  to  keyway,  squared  sha f t   or  D-shaped  s h a f t  

and  held  in  p lace   with  a  t h readed   nut  or  screw.  As  shown  i n  

the  d iagrams,   the  pu l l ey   hub  may  be  used  as  the  mounting  f o r  

the  engine  coo l ing   fan  at  ( 1 2 ) .  



The  vacuum  pump  r o t o r   (13)  is  r i g i d l y   f ixed   to  the  sha f t   ( 2 )  

e i t h e r   by  i n t e r f e r e n c e   f i t ,   by  the  use  of  a d h e s i v e ,   or  by  t h e  

use  of  d r ive   p ins .   This  method  of  f i x i n g   is  s u f f i c i e n t   t o  

take  the  t h r u s t   loads  developed  as  well  as  the  dr ive   t o r q u e .  
In  F igure   3,  the  four  s l i d i n g   vanes  are  shown  c a r r i e d   i n  

grooves  which  are  t a n g e n t i a l   to  the  c e n t r e   of  r o t a t i o n ,   t h e  

number  of  vanes  in  the  r o t o r   may  vary  for  d i f f e r e n t   pump 

r e q u i r e m e n t s   and  the  vanes  may  a l t e r n a t i v e l y   be  c a r r i e d   i n  

r a d i a l   s l o t s .   The  a x i a l   c l e a r a n c e   of  the  r o t o r  ( 1 3 )   w i t h i n  

the  hous ing   (10)  is  the  minimum  to  ensure  t h a t ,   with  t o l e r a n c e  

v a r i a t i o n ,   the  r o to r   is  always  f ree   to  r o t a t e .  

The  removable  end  cover  (3)  is  r e s t r a i n e d   to  be  c o n c e n t r i c   w i t h  

the  main  hous ing  (10),   in  th i s   case  by  the  use  of  dowels  a t  

(15).   In  order   to  minimise  the  dimension  'X' ,   and  t h e r e f o r e   t h e  

p u l l e y   d i a m e t e r ,   the  cover  is  held  by  bo l t s   at  p o s i t i o n s   ( 1 7 ) ,  

these   being  of  adequate   dimensions  and  the  end  cover  being  made 

o f  s u f f i c i e n t   r i g i d i t y   to  al low  th i s   l i m i t e d   c lamping.   O t h e r  

b o l t i n g   and  dowel l ing   p o s i t i o n s   can  be  used  where  s p a c e  

p e r m i t s .   The  end  cover  is  p r e f e r a b l y   s ea led   to  the  m a i n  

hous ing   by  the  use  of  an  '0 '   r ing  ( 4 ) .  

In  t h i s  c a s e   p l a i n   b e a r i n g s   (7)  and  (8)  are  used  to  suppor t   t h e  

r o t o r ,   these   are  s u p p l i e d   by  o i l   through  d r i l l i n g s   at  (A) .  

The  o i l   supply  passes   through  the  end  cover /main   h o u s i n g  

i n t e r f a c e ,   l eakage   into  the  main  vacuum  pump  chamber  i s  

p e r m i s s a b l e .   S p i l l a g e   of  o i l   from  the  bea r ings   into  the  m a i n  

vacuum  pump  chamber  is  used  to  seal   and  l u b r i c a t e   the  v a n e s  

and  r o t o r   t h r u s t   f aces .   This  may  be  augmented  by  o i l   f l o w  

through  the  a d d i t i o n a l   d r i l l i n g s   shown  at  ( F ) .  

Conven t iona l   o i l   sea l s   (5)  and  (6)  are  f i t t e d   to  the  ou te r   end 

of  each  b e a r i n g ,   any  p r e s s u r e   on  the  oi l   side  of  these   i s  



r e l i e v e d   by  d r i l l i n g s   (E)  to  the  exhaust   port   of  the  u n i t .  

The  water  pump  seal   (9)  is  of  the  sp r ing   loaded  face  seal   t y p e  

as  c o n v e n t i o n a l l y   used  for  engine  water  pumps,  any  l e a k a g e  

from  th i s   being  d ra ined   to  a tmosphere  through  d r i l l i n g   at  (D) .  

The  water   pump  r o t o r   (11)  is  mounted  on  sha f t   (2)  which  i s  

shaped  to  ensure  c o n c e n t r i c i t y   and  provide   t r a n s m i s s i o n   o f  

the  dr ive   torque  and  al low  for  easy  removal  for  s e r v i c i n g .  



1.  The  combina t ion ,   in  a  common  hous ing ,   of  a  r o t a r y   a i r  

pump  such  as  an  e x h a u s t e r ,   compressor ,   blower  or  the  l ike   and  

a  water  pump,  the  a i r   pump  r o t o r   and  the  water  pump  r o t o r   b e i n g  

mounted  on  and  d r iven   by  a  common  s h a f t .  

2.  The  combina t ion   a cco rd ing   to  claim  1  wherein   the  a i r  

pump  is  a  vacuum  pump. 

3.  The  combina t ion   a c c o r d i n g   to  claim  1  or  claim  2,  w h e r e i n  

the  sa id   s h a f t   is  mounted  in  b e a r i n g s ,   at  l e a s t   a  b e a r i n g  

between  the  a i r   pump  and  the  motor  pump  being  a  p l a i n   b e a r i n g  

s u p p l i e d   through  d r i l l i n g s   in  the  housing  with  oi l   u n d e r  

p r e s s u r e .  

4.  The  combina t ion   a cco rd ing   to  claim  3  wherein  the  a i r   pump 
is  a  r o t a r y   vane  type  vacuum  pump  wherein  oi l   l eak ing   o r  

d i v e r t e d   from  the  main  sha f t   bea r ings   is  used  to  seal   and  

l u b r i c a t e   the  vanes  and  r o t o r   t h r u s t   f a c e s .  

5.  The  combina t ion   a c c o r d i n g   to  claim  4  and  c o m p r i s i n g  

a d d i t i o n a l   d r i l l i n g s   communicat ing  between  the  supply  of  o i l  

under  p r e s s u r e   and  the  vacuum  pump  chamber  to  s e a l  a n d  

l u b r i c a t e   the  p u m p  v a n e s .  

6.  The  combina t ion   a c c o r d i n g   to  any one  of  the  p r e c e d i n g  

claims  3,  4  or  5,  wherein   the  housing  comprises   a  f l a n g e  

adapted   for  mounting  to  the  c rankcase   of  an  engine,   such  t h a t  

the  sa id   d r i l l i n g s   in  t h e . h o u s i n g   communicate  with  a p p r o p r i a t e  

d r i l l i n g s   in  the  c r a n k c a s e ,   and,  when  the  a i r   pump  is  a  vacuum 

pump,  such  t ha t   o i l   and  a i r   exhaus ted   from  the  vacuum  pump  i s  

d i s c h a r g e d   into  the  sump  of  the  e n g i n e .  



7.  The  combina t ion   accord ing   to  any one  of  claims  3  to  6,  

wherein   the  a i r   pump  is  a  vacuum  pump  and  compr is ing   on  each  

side  of  the  vacuum  pump  chamber  a  p l a in   bea r ing   supp l i ed   w i t h  

o i l   under  p r e s s u r e   and  on  the  side  of  each  of  the  said  p l a i n  

bea r ings   remote  from  the  vacuum  pump  chamber,  a  c o n v e n t i o n  

oi l   seal   around  the  s h a f t .  

8.  The  combina t ion   accord ing   to  claim  7  wherein  the  p r e s s u r e  

on  the  o i l   s ide  of  each  p l a in   bea r ing   is  r e l i e v e d   by  d r i l l i n g s  

communicat ing  with  the  vacuum  pump  exhaust   p o r t .  
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