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@  Plunger  pump. 

The  invention  relates  to  a  plunger  pump  comprising  a 
housing,  a  plunger  adapted  to  reciprocate  in  a  compression 
chamber  provided  in  the  housing  and  an  inlet  port  and  an 
outlet  port  for  the  inlet  and  outlet  respectively  of  fluid  to 
and  from  the  compression  chamber  respectively,  the  inlet 
port  being  closed  by  the  plunger  at  the  beginning  of  the 
compression  stroke  wherein  portions  of  the  plunger  locat- 
ed  on  both  sides  of  the  plunger  portion  actively  operating 
in  the  compression  chamber  are  guided  in  sealing  relation- 
ship  in  portions  of  the  housing  so  that  the  compression 
chamber  is  bounded  only  by  one  side  of  the  plunger  and  an 
opposite  portion  of  the  pump. 



The  i n v e n t i o n   r e l a t e s   to  a  p lunge r   pump  compr is ing   a  hous ing ,   a  p l u n -  

ger  adapted   to  r e c i p r o c a t e   in  a  compress ion   chamber  provided  in  said  h o u s i n g  

and  an  i n l e t   port   and  an  o u t l e t   port   for  a d m i t t i n g   and  evacua t i ng   f l u i d   r e s -  

p e c t i v e l y   to  and  from  the  compress ion   chamber  r e s p e c t i v e l y ,   the  i n l e t   p o r t  

being  c lo sed   by  the  p lunger   at  the  b e g i n n i n g   o f  t h e   compression  s t r o k e .  

The  i n v e n t i o n   has  for  i t s   ob j ec t   to  p r o v i d e  a   pump  of  the  kind  s e t  

f o r t h ,   which  can  be  manufac tured   in  a  s imple  manner  with  high  accuracy   and  by 

means  of  which  even  very  small  amounts  of  f l u i d ,   for  example,  a  gas  or  a  l i -  

quid,   can  be  a c c u r a t e l y   and  r e p r o d u c e a b l e   d o s e d .  

According   to  the  i n v e n t i o n   th is   can  be  achieved  in  that   p lunge r   p o r -  
t ions   l o c a t e d   on  both  sides  of  the  p lunge r   p o r t i o n   a c t i v e l y   o p e r a t i n g   in  t h e  

compres s ion   chamber  are  guided  in  s e a l i n g   r e l a t i o n s h i p   in  par ts   of  the  hou -  

sing  in  a  manner  such  that   the  compress ion   chamber  is  only  bounded  by  one 

side  of  the  p lunger   and  a  par t   of  the  pump  o p p o s i t e   t h e r e t o .  

In  such  a  pump  the  volume  of  the  compress ion   chamber  can  be  i m p a r -  

ted  any  d e s i r e d   magnitude  by  us ing   means  tha t   can  be  manufac tured   in  a  s i m p l e  

manner  w h i l s t   n e v e r t h e l e s s   an  e f f e c t i v e   d i s p l a c e m e n t   and/or   compress ion   o f  

the  f l u i d   can  take  p l a c e .  

Such  a  pump,  which  is  p a r t i c u l a r l y   s u i t a b l e   for  the  d i s p l a c e m e n t   o f  

very  small   q u a n t i t i e s ,   may  be  employed  for  many  purposes ,   for  example,   for  a n  

m l z a t i o n   of  fuel   or  other   l i q u i d s ,   the  a c c u r a t e   d i sp l acemen t   o f  s m a l l   a -  

mounts  of  f l u id   in  c e r t a i n   p roce s se s   and  so  o n .  

The  i n v e n t i o n   wi l l   be  d e s c r i b e d   more  f u l l y   h e r e i n a f t e r   with  r e f e -  

rence  to  a  few  embodiments  of  a  p lunger   pump  in  accordance   with  the  i n v e n t i -  

on  shown  s c h e m a t i c a l l y   in  the  acccmpanying  f i g u r e s .  

Fig.  1  is  a  schematic  s e c t i o n a l   view  of  a  f i r s t   emnodiment  of  a 



plunger   pump  in  accordance  with  t h e ' i n v e n t i o n .  

Fig.  2  is  a  schematic   s e c t i o n a l   view  of  a  second  embodiment  of  a 

p lunger   pump  in  accordance  with  t'  e  i n v e n t i o n  

Fig.   3.  is  a  plan  view  of  the  p lunger   employed  in  the  p l u n g e r  

pump  i l l u s t r a t e d   in  fig.  2. 

F igs .   4  and  5  show  f u r t h e r   embodiments  of  par t   of  the  plunger  u sed  

in  the  pump  i l l u s t r a t e d   in  f ig .   2.  

Fig.  6  shows  a  th i rd   embodiment  of  a  p lunger   pump  i n  a c c o r d a n c e  

with  the  i n v e n t i o n .  

Fig.  7  shows  a  four th   embodiment  of  a  p lunger   pump  in  a c c o r d a n c e  

with  the  i n v e n t i o n .  

Fig.  8  shows  a  f i f t h   embodiment  of  a  p lunger   pump  in  a c c o r d a n c e  

with  the  i n v e n t i o n .  

Fig.  9  is  a  s e c t i o n a l   view  of  the  pump  of  Fig.  8.  taken  on  the  l i n e  

IX-IX  in  f ig .   8,  the  housing  of  the  pump  being  o m i t t e d .  

Fig.  10  shows  an  embodiment  of  a  pump  in  accordacne   with  the  i n v e n -  

t ion  with  a  p r e s s u r e   accumula t ion   chamber .  

Fig.  11  i l l u s t r a t e s   a  p o t e n t i a l   embodiment  of  a  pump  in  which  t h e  

p r e s s u r e   v a r i a t i o n   is  acted  upon  during  the  compress ion   s t r o k e .  

Fig.  12  shows  a  f u r t h e r   embodiment  of  the  pump. 

Fig.  13  shows  part  of  the  p lunger   in  a  f u r t h e r   embodiment .  

Fig.  14  shows  a  f u r t h e r   embodiment  of  a  pump. 

Fig.  15  shows  a  pump  in  which  the  o u t l e t   is  performed  in  a  t h r u s t -  

wise  manner .  

Fig.  16  shows  an  e f f e c t i v e   embodiment  of  a  pump  for  mixing  f l u i d s .  

Fig.  17  shows  a  d o u b l e - a c t i n g   pump  with  a d j u s t a b l e   s t roke   vo lume.  

Fig.  18.  shows  part   of  a  p lunger   a l lowing   c o n t r o l   of  the  i n l e t   p o r t .  

Fig.  19  shows  a  valve  embodiment 

The  pump  shows  in  Fig.  1  comprises  a  p lunger   c o n s i s t i n g   of  a  f i r s t  

c y l i n d r i c a l   p o r t i o n   1  and  a  second  c y l i n d r i c a l   p o r t i o n   2  the  d iameter   o f  

which  is  sma l l e r   than  that   of  the  p o r t i o n   1.  

The  p lunger   is  adapted  to  r e c i p r o c a t e   in  a  bore  provided  in  a  pump 

housing  3.  The  bore  4  communicates  with  a  bore  5,  in  which  the  p lunger   p o r -  
t ion  2  is  guided  in  s ea l i ng   r e l a t i o n s h i p .  

In  the  p lunger   1  is  f u r t h e r m o r e   provided  a  passage  6,  which  communi- 

cates   through  one  or  more  r ad i a l   t r a n s v e r s e   bores.  7,  which  may  also  e x t e n d  



at  an  angle  to  the  r a d i a l   l i n e   with  the  outer   c i rcumference   of  the  t h i n -  

ner  po r t ion   2  of  the  p lunger .   Near  the  lower  end  of  the  plunger  the  pa s -  

sage  6  communicates  with  a  connect ing   stud  8,  for  example,  for  c o n n e c t i n g  

a  f l e x i b l e   hose  or  the  l i k e .  

At  the  top  end  of  the  bore  4  an  o u t l e t   passage  9  is  provided  i n  

the  housing  3.  The  plunger  1,  2  may  be  r e c i p r o c a t e d ,   for  example   w i t h  

the  aid  of  a  lug  or  the  like  (not  shown).  A  f l e x i b l e   supply  conduit   f o r  

the  feed  of  f l u id ,   for  example,  gas  or  l iqu id   wil l   be  connected  with  t h e  

connec t ing   stud  8.  At  the  i n s t a n t   when  the  openings  of  the  bores  7  are  l o -  

cated  in  the  bore  5  the  i n l e t   passage  is  blocked  so  that   the  f lu id   can  be 

pressed   away  only  through  the  o u t l e t   passage  9  out  of  the  c o m p r e s s i o n  

chamber  formed  by  the  bore  4.  It  wi l l   be  obvious  that  though  in  the  embo- 

diment  shown  the  outer  d iameter   of  the  plunger  po r t ion   2  d i f f e r s   a p p r e c i a -  

bly  from  the  inner  d iameter   of  the  bore  4  for  the  sake  of  c l a r i t y   of  r e -  

p r e s e n t a t i o n ,   these  d i f f e r e n c e s   may  be  reduced  at  wil l   in  a  simple  manner 

to  p a r t i c u l a r l y   low  va lues ,   for  example,  less  than  0.1  mm  without   i n v o l -  

ving  d i f f i c u l t i e s   in  manufacture   so  that   the  compression  chamber  may  have 

a  very  small  volume,  as  a  r e s u l t   of  which  with  the  aid  of  such  a  p l u n g e r  

pump  very  small  amounts  of  f lu id   can  be  d i s p l a c e d   and/or  compressed  w h i l s t  

the  q u a n t i t y   of  f lu id   d i sp l aced   at  every  s t roke   of  the  plunger  wil l   be  t h e  

same. 

Ins tead  of  p rov id ing   the  i n l e t   port  in  the  plunger  i t s e l f ,   it  may, 

as  an  a l t e r n a t i v e ,   be  provided  in  the  housing,   as  is  i n d i c a t e d   in  f ig.   1 

by  broken  l ines   for  the  i n l e t   port  10.  As  soon  as  the  top  end  of  the  p o r t i o n  

1  of  the  plunger  blocks  the  opening  of  the  passage  the  compression  s t r o k e  

wi l l   s t a r t .  

If.   d e s i r e d ,   the  end  of  the  plunger   po r t ion   1  j o in ing   the  p l u n g e r  

por t ion   2  may  extend  in  h e l i c a l   fashion  around  the  cent re   l ine  of  t h e  

p lunger ,   which  provides  the  p o s s i b i l i t y   of  varying  the  i n s t a n t   of  b l o c k i n g  

of  the  i n l e t   port  10  by  turn ing   the  plunger  so  that  the  magnitude  of  t h e  

compression  s t roke   can  be  c o n t r o l l e d .   As  a  f u r t h e r   a l t e r n a t i v e   the  lug 

drive  of  the  plunger  may  be  c o n s t r u c t e d   so  that   it  permits  of  o b t a i n i n g   an 

a d j u s t a b l e   compression  s t r o k e .  

In  the  embodiment  shown  in  fig.  2  the  plunger  por t ion   11  of  smal 

ler  d iameter   is  disposed  e c c e n t r i c a l l y   to  the  plunger  por t ion   12  of  l a r g e r  

d iamete r .   These  two  po r t i ons   may  be  i n t e g r a l   with  one  another  or  the  p o r -  



t ions   11  and  12  may  be  manufactured  i n d e p e n d e n t l y   of  one  another   and  be 

i n t e r c o n n e c t e d ,   for  example,  by  p r e s s ing   a  ping  13  i n t e g r a l   with  the  p o r -  
t ion  11  into  a  matching  bore  of  the  po r t i on   12.  In  the embodiment  i l l u s t r a -  

ted  in  f ig .   2  the  housing  c o n s i s t s   of  two  po r t i ons   14  and  15,  wh i l s t   t h e  

the  p o r t i o n   11  is  accommodated  in  s ea l i ng   r e l a t i o n s h i p   in  a  bore  16  o f  

the  p o r t i o n   14  and  the  po r t ion   12  can  r e c i p r o c a t e   in  a  bore  17  in  t he  

housing  po r t i on   15.  With  the  top  end  of  the  bore  17  again  communicates  

an  o u t l e t   port  18.  The  po r t i on   11  has  a  bore  19  opening  out  at  the  top  
end  of  the  p lunger ,   which  end  is  loca ted   at  a  connec t ing   stud  20,  which 

is  i n t e g r a l   with  the  housing  p o r t i o n   14  and  which  serves  for  c o n n e c t i n g  

a  f l u id   feed  condui t .   In  the  embodiment  shown  in  f ig.   2  the  bore  19  com- 

municates  through  one  ore  more  t r a n s v e r s e   passages   with  the  outer   c i r cum-  

fe rence   of  the  p lunger   po r t ion   11.  From  f ig.   2  it  wi l l   be  seen  that   t h e  

cross  s e c t i o n a l   area  of  the  passage  21  dec reases   in  the  d i r e c t i o n   towards  

the  t h i c k e r   po r t ion   12  of  the  p lunger .   This  s t r u c t u r e   is  advantageous   i n  

the  event  of  a  v a r i a b l e   s t roke  of  the  pump  plunger   so  that  according   as  

the  s t roke   i n c r e a s e s   and  hence  the  passage  21  emerges  f u r t h e r   b e n e a t h  

the  bottom  side  of  the  housing  14  a  l a rger .   flow  passage  is  ob ta ined   f o r  

feeding  f l u id   to  the  compression  chamber .  

It  wi l l   be  obvious,   p a r t i c u l a r l y   form  f ig.   3  that   with  such  an 

e c c e n t r i c   d i s p o s i t i o n   of  the  two  p lunger   p o r t i o n s   a  compression  chamber  i s  

ob ta ined ,   the  c ros s .   s ec t ion   of  which  is  more  or  less  c r e s c e n t   s h a p e d .  

Such  a  shape  of  the  compression  chamber  may  be  advantageous  for  d i s p l a c i n g  

viscous   f l u i d s ,   since  such  f l u id s   wi l l   pass  more  r e a d i l y   through  such  a 

compress ion  chamber  than  through  an  annular   compression  chamber  in  the  em- 
bodiment  shown  in  f ig.   1,  if  the  d i f f e r e n c e s   between  the  d iamters   of  t h e  

plunger   and  the  compression  chamber  are  s m a l l .  

For  varying  the  o u t l e t   passage  of  the  feed  condui t   severa l   v a r i a n t s  

of  the  embodiment  of  f ig .   2  are  p o s s i b l e .   In  the  embodiment  shown  in  f ig.   4 

for  example,  a  p l u r a l i t y   of  feeding  s l o t s   2 2   are  provided  in s t ead   of  t h e  

feeding  passage  21,  said  s lo t s   being  r e l a t i v e l y   o f f  s e t t   in  the  d i r e c t i o n  

of  movement  of  the  p l u n g e r .  

As  a  f u r t h e r   a l t e r n a t i v e   severa l   passages  23  may  be  provided  one 

below  the  other   in  the  d i r e c t i o n   of  movement  of  the  plunger  the  d i a m e t e r  

of  said  passages  g r a d u a l l y   dec reas ing   towards  the  t h i c k e r   plunger  p o r t i o n .  

In  the  embodiment  shown  in  f ig.   6  the  par ts   co r r e spond ing   with  t h o s e  



d e s c r i b e d   with  r e f e r e n c e   to  f ig.   1  are  d e s i g n a t e d   by  the  same  r e f e r e n c e  

numerals .   From  f ig .   6  it  wi l l   be  seen  that   the  p o r t i o n   1  of  the  r e c e p r o -  

ca tory   p lunger   has  a  bore  c o n s i s t i n g   of  two  p o r t i o n   24  and  25  accommodat ing  

a  f u r t h e r   p lunger   compris ing  a  f i r s t   p o r t i o n   26  s e a l i n g l y   f i t t i n g   in  t ie   bo 

re  24  and  a  p o r t i o n   27  of  l a rge r   d iamete r   s e a l i n g l y   f i t t i n g   in  the  b o -  

re  25.  Like  the  p lunger   of  f ig.   1  the  p lunger   26,  27  has  an  i n l e t   p a s s a g e  
28  through  which  f lu id   can  be  fed  into  the  compress ion   chamber,  which  i s  

bounded  by  the  outer   pe r i phe ry   of  the  p lunger   p n r t i o n   26  and  the  inner   c i r -  

cumference  of  the  bore  25.  This  compress ion   chamber  communicates  through  a 
bore  29  in  the  p lunger   1,  2  with  the  compress ion   chamber  bounded  by  the  ou-  

ter   p e r i p h e r y   of  the  p lunger   p o r t i o n   2  and  the  inner  c i r cumfe rence   of  t h e  

bore  4 .  

Moreover,   the  p lunger   26,  27  p r e f e r a b l y   has  a  f u r t h e r   bore  e s t a b l i s -  

hing  an  open  communication  between  the  bore  24  and  the  a t m o s p h e r e .  

When  the  plunger  26,  27  is  d r iven   with  the  aid  of  a  lug,  the  f l u i d  

fed  into  the  compression  chamber  bounded  uy  the  plunger   por t ion   26  and  t h e  

wall   of  the  bore  25  wi l l   be  compressed  in  the  manner  desc r ibed   above  and 

d i s p l a c e d   r e s p e c t i v e l y   and  pumped  through  the  passage  29  towards  the  compres -  
sion  chamber  of  smal ler   volume,  bounded  by  the  p lunger   po r t i on   2  and  the  w a l l  

of  the  bore  4.  At  the  end  of  the  s t roke   of  the  p lunger   26,  27  in  the  com- 

p r e s s i o n   chamber  in  the  plunger   1,  2  the  p lunger   1,  2  wi l l   also  be  d i s p l a c e d  

upon a  f u r t h e r   d i sp l acemen t   of  the  p lunger   26,  27  so  that   the  f lu id   fed  un-  

der  p r e s s u r e   into  the  compression  chamber  bounded  by  the  plunger  p o r t i o n   2 

and  the  bore  4  can  be  f u r t h e r   compressed.   In  th i s   way  a  s tepwise   d e n s i f i c a -  

t ion  of  the  f l u id   can  be  ach ieved .   If  d e s i r e d ,   the  p lunger   1,  2  may  be 

s p r i n g - l o a d e d   in  order  to  avoid  premature   d i s p l a c e m e n t   of  this  p lunger   1 , 2 .  

In  the  embodiment  shown  in  f ig .   7  the  p lunger   employed  c o m p r i s e s  

three  c y l i n d r i c a l   po r t i ons   30  31  and  32  which  have  s tepwise   l a rge r   d i a -  

meters  and  are  locat4d  in  matching  bores  in  the  housing  33  in  a  manner  

such  tha t   two  compress ion  chamber  34  and  35  are  formed.  With  the  c o m p r e s s i o n  

chamber  34  communicate  an  i n l e t   port   36  and  an  o u t l e t   port  37  w h e r e a s  

an  i n l e t   port   28  and  an  o u t l e t   port   39  communicates  with  the  c o m p r e s s i o n  

chamber  35.  It  wi l l   be ;obvious   that   with  such a   pump  during  the  c o m p r e s s i o n  

s t roke   a  d e s i r e d   amount  of  f lu id   can  be  conducted  away  s i m u l t a n e o u s l y   t h r o u g h  

the  por ts   37  and  39.  It  is  thus  p o s s i b l e   for  example.  fo r  mix ing   two  f l u i d s  

to  d i s p l a c e   s i m u l t a n e o u s l y   small  metered   amounts  of  said  f lu ids   to  feed  t h e m  

for  example,  to  an  a tomizer .   By  a  c o r r e c t   choice  of  the  d iameters   of  t h e  



v a r i o u s   pa r t s   any  de s i r ed   v o l u m e  r a t i o n m a y   be  ob ta ined   whi l s t   by  v a r y -  

ing  the  lengths   of  the  compression  chambers  v a r i a t i o n s   in  the  p r e s s u r e s  

by  which  the  f l u i d s   are  p ressed   away  can  be  a c h i e v e d .  

A  f u r t h e r   v a r i a n t   of  the  c o n s t r u c t i o n   in  accordance  with  t h e  

i n v e n t i o n   is  i l l u s t r a t e d   in  f i g s .   8  and  9 .  

In  th is   embodiment  one  end  of  a  c y l i n d r i c a l   pin  41  is  f a s t e n e d  

in  a  hous ing   40  in  a  matching  opening  p rov ided   in  said  housing.   The  end  

of  a  p lunger   42  is  f u r the rmore   a r ranged   in  an  opening  .,in  the  h o u s i n g ,  

w h i l s t   as  shown  in  f ig .   8  the  lower  end  of  the  pin  41  and  the  top  end 

of  the  p lunger   42  have  r e c e s s e s   so  tha t   these   ends  bound  a  c o m p r e s s i o n  

chamber,  the  cross  s e c t i o n   of  which  is  most  c l e a r l y   i l l u s t r a t e d   in  f i g .  

9 .  

With  th is   compress ion  chamber  communicate  an  i n l e t   passage  44 

e x t e n d i n g   through  the  housing  40  and  the  pin  41  and  an  o u t l e t   passage  45 

a lso   e x t e n d i n g   through the  housing  40  and  the  pin  41.  Re fe r r i ng   to  f ig .   8 

i t   w i l l   be  obvious  that   at  an  upward  movement  of  the  p lunger   42  j o i n i n g  
the  r e c e s s e d   po r t i on   of  the  p lunger   42  w i l l   b lock  the  opening  of  the  i n l e t  

passage  44,  a f t e r   which  the  f l u id   c o n t a i n e d   in  the  compression  chamber  w i l l  

be  p r e s s e d   away  through  the  o u t l e t   passage  45 .  

Obviously   f u r t h e r   v a r i a n t s   of  the  embodiments  desc r ibed   above 

are  p o s s i b l e ,   in  which  c o m p r e s s i o n   chambers  of  very  small  volume  can 
be  o b t a i n e d   with  the  aid  of  pa r t s   t h a t  c a n   be  r e a d i l y   and  a c c u r a t e l y  

m a n u f a c t u r e d   with  the  de s i r ed   t o l e r a n c e s   form  the  de s i r ed   m a t e r i a l s .  

The  pump  may or  may  not  have  an  a d j u s t a b l e   p lunger   s t roke   and  v a l v e s  

may  be  j o ined   to  the  o u t l e t   por ts   to  p reven t   a  r e t u r n   flow  of  f lu id   a f -  

t e r   the  t e r m i n a t i o n   of  the  compress ion  s t r o k e .  

For  example,  in  the  embodiment  d e s c r i b e d   with  r e f e r e n c e   to  f i g .  

1  with  the  i n l e t   passage  10  the  p lunger   may  be  c o n s t r u c t e d   so  that  t h e  

t r a n s i t i o n   between  the  t h i c k e r   and  the  t h i n n e r   p o r t i o n s   extends  h e l i c a l -  

ly  or  s t epwi se   so  that   a f t e r   the  compress ion   chamber  is  f i l l e d   via  t h e  

passage   10  the  p lunger   can  be  turned  about  i t s   c en t r e   l ine  into  a  p o s i -  
t i o n .   in  which  the  t h i c k e r   p o r t i o n   of  the  p lunge r   blocks  the  passage  10 

so  tha t   via  the  passage  10  no  f l u i d   can  flow  back,  whereas  the  p l u n g e r  
is  s t i l l   in  i t s   i n i t i a l   p o s i t i o n .  

The  embodiment  may  fu rh t e rmore   be  c o n s t r u c t e d   so  that   the  p l u n -  

ger  can  be  d i s p l a c e d   s tepwise   m e c h a n i c a l l y   or  manual ly ,   for  example ,  



when  used  as  a  syr inge  and.be  fixed  in  var ious   p o s i t i o n   so  that   t h e  

amount  of  f lu id   con ta ined   i n i t i a l l y   in  the  compression  chamber  can 
be  d ispensed   in  p o r t i o n s .   The  plunger  pump  shown  in  f ig.   10  s t r u c t u -  

r a l l y   cor responds   l a r g e l y   with  the  plunger   pump  shown  in  f ig.   1  and 

co r re spond ing   par t s   are  de s igna t ed   by  the  same  r e f e r e n c e   n u m e r a l s .  

In  this  embodiment,  however,  the  plunger  por t ion   1  has  a  t r a n s -  

verse  bore  46  in  which  two  p a r t i t i o n s   47  are  d i sposed ,   between  a  hose  

48  of  f l e x i b l e   m a t e r i a l   is  a r ranged .   The  ends  of  said  hose  48  whose 

d iameter   in  the  no-load  s t a t e   is  smal le r   than  the  inner  d iameter   of  t h e  

bore  46,  communicate  f r ee ly   through  a p e r t u r e s   provided  in  the  p a r t i t i o n s  

47  with  the  ends  of  the  bore  46.  One  end  of  the  bore  46  communicates  

through  a  bore  49  ex tending   a x i a l l y   in  the  plunger   1  with  the  compres-  
sion  s p a c e .  

It  wi l l   be  obvious  that  during  a  compression  s t roke  the  medium 

to  be  compressed  is  pressed  into  the  space  bounded  by  the  hose  48,  which 

can  expand  under  the  ac t ion   of  the  exer ted   p r e s su re   for  r e c e i v i n g   t h e  

p r e s s u r i z e d   f l u i d .   At  the  t e r m i n a t i o n   of  the  compression  s t roke   one  end 

of  the  bore  46  gets  into  open  communication  with  an  o u t l e t   passage  50 

so  that   the  p r e s s u r i z e d   f lu id   accumulated  in  the  expandable  a c c u m u l a t i o n  

space  formed  by  the  hose  48  wi l l   be  ab rup t ly   expe l led   through  the  p a s -  

sage  50. 

Fig.  11  shows  that  at  the  level  of  the  opening  of  the  feed  chan 

nel  7  the  outer   pe r iphe ry   of  the  plunger  po r t ion   2  may  be  provided  with  a 
c o n s t r i c t i o n   becoming  sha l lower   in  the  d i r e c t i o n   towards  the  p lunger   p o r -  
t ion  1.  Although  in  the  embodiment  shown  said  c o n s t r u c t i o n   is  bounded  by 

tLe  po r t ion   51  of  a  con ica l   su r f ace ,   said  po r t ion   51  may  obviously   have  

any  d e s i r a b l e   s h a p e .  

When  at  the  beginning  of  a  suc t ion   s t roke   the  plunger  moves 

downwards,  as  seen  in  f ig.   11,  the  lower  boundary  edge  of  the  s u r f a c e  

51  wi l l   a r r i ve   at  a  g iven  ins tan t   at  the  plane  where the  bore  having  a 
d iameter   co r re spond ing   with  the  d iameter   of  the  plunger  2  changes  o v e r  

to  the  bore  having  a  d iameter   co r r e spond ing   with  that  of  the  plunger  1. 

At  a  f u r t h e r   downward  movement  the  connec t ion   between  the  f lu id   i n l e t  

conduit   6,7  in  the  p lunger   at  the  space  loca ted   above  the  plunger  1 
wi l l   g r adua l ly   inc rease   and  at  an  upward  movement  of  the  plunger  the  

passage  of  said  connec t ion   wil l   g r a d u a l l y   decrease .   It  will   be  obv ious  



that  the  shape  of  the  sur face   51  thus  i n f l u e n c e s   the  supply  of  f l u i d  

into  the  compression  chamber  during  the  suc t ion   s t roke   and  the  i n c r e a s e  

in  p r e s su re   during  the  compression  s t r oke ;   t h e r e f o r e   the  sur face   51  may 
be  shaped  i n   the  form  most  s u i t a b l e   for  the  o p e r a t i o n a l   cond i t i ons   and 

the  f l u i d s   to  be  h a n d l e d .  

Ins tead   of  a  c i r c u l a r   c o n s t r i c t i o n   the  outer  su r face   of  t h e  

plunger  may  have  a  local   notch  at  the  opering  of  the  passage  7. 

In  the  embodiment  shown  in  f ig.   11  the  plunger   1  has  a  c i r c u l a r  

recess   52  bounded  by  a  wall  po r t ion   53  of  the  plunger   sur face   shaped  so 

that   the  c i rcumference   of  said  wall  po r t i on   53  becomes  g r a d u a l l y   s m a l l e r  

in  a  d i r e c t i o n   away  from  the  plunger  2.  

The  housing  3  has  a  channel  54  opening  out  at  one  end  in   t h e  

top  ends  of  the  bore  4  and  at  the  other   end  at  a  g i v e n d i s t a n c e   from  s a i d  

top  end.  In  the  lowermost  p o s i t i o n   of  t h e  p l u n g e r   1  the  lower  end  of  t h e  

channel  54  is  blocked  by  the  plunger  1  as  is  i n d i c a t e d   in  f ig.   11.  D u  

ring  the  compression  s t roke   the  p ressure   i nc rease   in  the  c o m p r e s s i o n  

chamber  is  c o n t r o l l e d   on  the  one  hand  by  the  shape  of  the  sur face   51, 

but  on  the  other   hand  also  by  the  shape  of  the  su r face   53,  since  a t  

a  given  i n s t a n t   the  lower  end  of  the  condui t   54  wi l l   come  at  the  l e v e l  
of  the  sur face   53  and  the  shape  of  this   sur face   wi l l   be  d e t e r m i n a t i v e  

of  the  manner  in  which  this   opening  54  and  hence  the  outflow  of  f l u i d  
from  the  compression  chamber  during  the  compression  s t roke   through  t h e  
conduit   54  are  enabled.   The  o u t l e t   of  the  p r e s s u r i z e d   f lu id   then  t a k e s  
place  from  the  space  52  through  the  passage  55. 

A  f u r t h e r   p o s s i b i l i t y   of  ac t ing   upon  the  feed  of  f lu id   from 
the  passage  6,7  of  the  plunger  is  i l l u s t r a t e d   in  f ig.   12.  From  this   f i g u r e  
it  wi l l   be  seen  that   the  outer   pe r iphe ry   of  the  plunger   po r t ion   2  has  
a  h e l i c a l   groove  56  communicating  with  the  opening  of  the  passage  7  and 
ex tending   from  the  opening  of  the  bore  7  towards  the  plunger  po r t i on   1. 
The  c r o s s - s e c t i o n   of  the  groove  56  may  be  g r a d u a l l y   var ied   so  that  t he  

cross  s e c t i o n   is  l a r g e s t   at  the  level  of  the  opening  of  the  bore  7  and 

i e c r e a s e s   g r a d u a l l y   in  the  d i r e c t i o n   towards  the  end  remote  from  t h e  

opening  of  the  bore  7.  It  wil l   be  obvious  that   at  the  beginning  of  t h e  

suct ion  s t roke ,   at  the  i n s t a n t   when  the  end  remote  from  the  bore  7  comes 
into  communication  with  the  compression  chamber,  a  c o m p a r a t i v e l y  

small  amount  of  f lu id   can  flow  into  the  compression  chamber  as  a  r e s u l t  

of  the  loss  of  p r e s su re   occur r ing   in  the  h e l i c a l   groove  56,  whereas  a t  



an  i n c r e a s e   in  suc t i on   s t roke   this   loss  of  p r e s su re   across   the  g roove  
56  wil l   r ap id ly   dec rease ,   whi l s t   a  free  outf low  of  f lu id   can  take  p l a c e  

from  the  par t   of  the  h e l i c a l   groove  56  a l ready   r e l e a s e d .   During  the  com- 

p r e s s i o n   s t roke   an  inverse   ac t ion   wi l l   o c c u r .  

A  f u r t h e r   a l t e r n a t i v e   is  i l l u s t r a t e d   in  f ig.   13,  in  which  t he  

bore  7  opens  out  in  a  recess   ex tending   at  r igh t   angels  to  the  l o n g i t u -  

d ina l   axis  of  the  plunger  po r t ion   2  and  having  a  semi  c i r c u l a r   c r o s s  
s e c t i o n   57.  It  wi l l   be  evident   that   during  the  downward  suc t ion   s t r o k e  

of  the  plunger  po r t ion   2  the  lower  part   of  the  recess   57,  as  seen  i n  

f ig .   13.,  wi l l   f i r s t   communicate  with  the  i n t e r i o r   of  the  bore  4  fo rming  

the  compression  chamber,  said  communication  g r a d u a l l y   i n c r e a s i n g   in  a c -  

cordance  with  the  v a r i a t i o n   of  the  recess   57  during  the  suc t ion   s t r o k e .  

Also  in  this   the  inverse   wil l   occur  during  the  compression  s t roke   so  t h a t  

the  p r e s su re   i n c r e a s e   in  the  compression  chamber  can  be  i n f l u e n c e d .  

In  the  embodiment  i l l u s t r a t e d   in  f ig.   14  the  f lu id   i n l e t   p a s s a g e  
58  in  the  plunger  po r t i on   2  has  a  stepped  shape,  the  r e s u l t i n g   s h o u l -  

der  59  in  the  passage  58  suppor t ing   a  cover  p l a t e   60  having  at  the  c i r -  

cumference  a  p l u r a l i t y   of  e q u i d i s t a n t   pass  s l o t s .   61. 

To  the  lower  side  of  said  p la te   is  f a s t ened   a  hose  62  of  f l e x i -  

ble  m a t e r i a l ,   which  is  c losed  at  i t sL lower   end  63.  During  the  s u c t i o n  

s t roke   f lu id   can  flow  through  the  passages  61  and  along  the  outer   p e r i -  

phery  of  the  hose  62  and  t r a n s v e r s e   bores  64  provided  in  the  p l u n g e r  

po r t i on   2  into  the  bore  4  forming  the  compression  chamber.  At  the  b e g i n -  

ning  of  the  compression  s t roke   p r e s su re   wi l l   be  b u i l t   up  in  the  compres-  
sion  chamber  4,  as  a  r e s u l t   of  which  the  f l e x i b l e   hose  62,  63  wil l   be 

deformed  so  that   this   hose  wil l   con tac t   the  inner  wall  of  the  part   of  t h e  

bore  58  loca ted   below  the  p la te   6n  so  that   r a p i d l y   a  seal  of  large  s u r -  

face  wi l l   be  formed,  a  r e tu rn   flow  of  f lu id   being  thus  e f f e c t i v e l y  

c o u n t e r a c t e d   at  the  very  beginning   of  the  compression  s t r o k e .  

When  the  hose  62  is  s u i t a b l y   sealed  in  i t s   connec t ion   at  the  t o p ,  

the  hose  62  may  be  l e f t   open  on  the  lower  side  so  that   during  the  compres-  
sion  s t roke   p r e s s u r i z e d   f lu id   is  pressed  into  the  hose  which  is  t h u s  

f i rmly  pressed   aga in s t   the  wall  of  the  bore  58. 

Fig.  15  shows  an  embodiment  in  which  the  top  side  of  the  : b o r e  

forming  the  compression  caamber  communicates  with  one  end  of  a  passage  65,  

the  other   end  of  which  communicates  with  that  part  of  the  bore  in  which 

the  plunger  por t ion   1  can  r e c i p r o c a t e .   The  plunger  po r t ion   1  is  p r o v i d e d  



at  the  outer   pe r iphe ry   with  a  p l u r a l i t y   of  grooves  66  ex tending   one  above  

the  other   around  the  p lunger .   The  housing  has  an  o u t l e t   port  67  l o c a t e d  

at  the  same  level   as  the  lower  end  of  the  passage  65. 

Obviously  when  during  the  compression  s t roke   an  annular   g roove  

gets  into  communication  with  the  end  of  the  passage  65  f lu id   wi l l   be 

conducted  away  through  the  o u t l e t   passage  67,  whereas  when  the  lower  end 

of  the  passage  is  l oca ted   oppos i te   a  po r t ion   of  the  p lunger   1  be tween  

two  grooves  an  inc rease   in  p r e s su re   of  the  f l u id   in  the  c o m p r e s s i o n  
chamber  4  wi l l   occur  during  the  compression  s t roke   so  that   in  this   embodi-  

ment  the  p r e s s u r i z e d   f lu id   wi l l   be  e j e c t e d   t h r u s t - w i s e .   The  d u r a t i o n   o f  

the  e j e c t i o n   t h r u s t   can  be  c o n t r o l l e d   by  a  choice  of  the  height   of  t he  

grooves  66.  

Fig.  16  shows  an  embodiment  having  a  t h r e e - s t e p   p l u n g e r   i n  

which  a  f i r s t   p lunger   po r t i on   68 of  c o m p a r a t i v e l y   large  diameter  is  con-  
nected   with  a  plunger   po r t i on   69  of  c o n s i d e r a b l y   smal le r   d iameter ,   w h i l s t  

the  end  of  the  p lunger   69  remote  from  the  p lunger   68  is  provided  e c c e n -  

t r i c a l l y   with  a  th i rd   plunger   70  in  the  manner  shown, in  f igs .   2  and  3. 

The  p lungers   are  adapted  to  r e c i p r o c a t e   in  known  manner  in  a 
housing  71  having  matching  bores .   The  f lu id   can  be  fed  into  the  compres-  
sion  space  loca ted   above  the  plunger   71  through  passages  72  in  the  h o u s i n g .  

The  f lu id   can  be  fed  to  the  compression  spaces  located  above  t h e  

plunger   69  in  a  manner  s i m i l a r   to  that   desc r ibed   for  the  embodiment  shown 

in  f igs .   2  and  3  and  this   is  not  shown  in  this   f i g u r e .  

The  f l u id   is  conducted  away  from  the  compress ion  space  loca ted   above  t h e  

p lunger   68  through  a  condui t   73  and  the  p r e s s u r i z e d   f lu id   is  c o n d u c t e d  

out  of  the  compression  space  loca ted   above  the  p lunger   69  through  a  con-  

duit   74.  These  condui t s   may  open  out  in  a  common  condui t   75  or  the  l i k e  

so  that   the  two  amounts  of  f lu id   are  mixed  up.  It  wi l l   be  obvious  t h a t  

in  this   way  a  p o s s i b i l i t y   is  c rea ted   to  e f f e c t i v e l y   mix  a  large  amount 

of  a  f i r s t   f l u id   with  a  small  or  very  small  amount  of  another   f l u i d .  

The re fo re ,   such  a  pump  may  be  employed  in  a  very  e f f i c a c i o u s   manner 

for  mixing  combustion  a i r   and  heavy  oi l   for  a  fuel  system  and  for  m i x i n g  

air   and  water  for  an  a i r - c o n d i t i o n i n g   d e v i c e .  

Fig.  17  shows  an  embodiment  of  a  d o u b l e - a c t i n g   plunger   pump  com- 

p r i s i n g   a  housing  76  having  a  bore  77,  in  which  a  plunger   78  having  a 

d iameter   matching  that   of  the  bore  is  d i s p l a c e a b l e .   To  the  d i s t a l   ends 



of  the  p lunger   78  are  f a s t ened   p lungers   79  and  80  having  smal le r   d i ame-  
t e r s .   In  the  p lungers   is  provided  a  f lu id   i n l e t   channel  81,  which  opens  
out  through  t r a n s v e r s e   bores  82  and  83  r e s p e c t i v e l y  i n   the  c o m p r e s s i o n  

chambers  formed  in  the  r e s p e c t i v e   par t s   of  the  bore  77  located   below  and 

above  the  p lunger   78  r e s p e c t i v e l y .   The  p lunger   83  is  passed  through  a  w a l l  

of  the  hous ing  76,  which  also  has  an  o u t l e t   port   84.  

The  p lunger   81  is  loca ted   in  a  s leeve   85,  in  which  an  o u t l e t   p o r t  

86  is  p rov ided .   The  s leeve  85  is  screwed  into  the  open  end  of  the  bore  77 

and  at  w i l l   the  s leeve   85  c a n   be  screwed  to  a  g r e a t e r   or  smal ler   d e p t h  

into  the  housing  in  order  to  con t ro l   the  pump  d i s p l a c e m e n t .   If  d e s i r e d ,  

the  two  o u t l e t s   86  and  84  may  be  a r ranged  on  a  common  member  or  t h e y  

may  c o n t r o l   s e p a r a t e   members.  As  a  mat te r   of  course ,   such  an  a d j u s t a b l e  

s t roke   vulume  may  also  be  achieved  for  the  o ther   side  of  the  pump  shown 

in  f ig .   17,  w h i l s t   ad jus tment   of  the  s t roke   volume  may  as  well  be  a c h i e v e d  

in  a  s i n g l e - a c t i n g   pump  in  the  manner  d e s c r i b e d   above .  

Fig.  18  shows  a  plunger   part   2  with  a  passage  6,  a  t r a n s v e r s e   b o r e  

7  for  the  supply  of  f l u id   to  be  compressed.   In  th is   embodiment  the  b o r e  

6  ex t end ing   up  to  the  top  end  of  the  p lunger   p o r t i o n   2  holds  a  pin  87,  

the  t h i ckened   top  end  88  of  which  has  e x t e r n a l   s c rewth read   and  is  s c r ewed  

in  the  sc rewthreaded   top  end  of  the  bore  6  having  a  l a rge r   d iameter .   It   w i l l  

be  obvious  that   by  screwing  the  pin  87  to  a  g r e a t e r   or  smal le r   depth  t h e  

size  of  the  passage  7  and  hence  the  inf low  of  f l u i d   during  the  s u c t i o n  

s t roke   can  be  v a r i e d .  

Fig.  19  shows  a  valve  s t r u c t u r e   which  can  be  very  e f f e c t i v e l y  

employed  in  c o n j u n c t i o n   with  one  of  the  p lunger   pumps  desc r ibed   above .  

The  valve  housing  89  has  an  i n l e t   condui t   90,  which  opens  out  in  a  cham- 

ber  91,  which  communicates  in  a  manner  not  shown  with  the  suc t ion   s i d e  

of  a  pump  of  the  l i ke .   The  chamber  91  accommodates  a  s p i r a l   spr ing  92,  

one  end  of  which  surrounds   the  opening  o f   the  i n l e t   port  90  and  t h e  

other   end  of  which  engages  a  p l a t e   93  connected  with  the  sp r ing .   Dur ing  

the  s u c t i o n   s t roke   the  spr ing  92  wi l l   be  in  the  p o s i t i o n   shown  in  t h e  

f i g u r e ,   in  which  a  large  passage  is  free  between  the  turns  of  the  s p r i n g  

for  the  incoming  f l u id .   As  soon  as  the  p r e s s u r e   in  the  chamber  91  r i s e s  

during  a  compress ion  s t r o k e ,   the  p r e s su re   e x e r t e d   on  the  p la te   93  on  t h e  

side  remote  from  the  spr ing   wil l   i n c r e a s e   more  r ap id ly   than  the  p r e s s u r e  



on  the  s ide  near  the  sp r ing   so  that   the  sp r ing   w i l l   be  compressed  as  a 

r e s u l t   of  which  the  turns  of  the  spr ing   wi l l   r i g i d l y   engage  one  a n o t h e r  

and  the  passage  for  the  f l u id   from  the  condu i t   90  is  c losed .   In  th is   way 

a  very  l i g h t   q u i c k - a c t i o n   valve  is  o b t a i n e d ,   which  w i l l   r e l e a s e   a  l a r g e  

passage  a l r e a d y   at  a  very  small  opening  s t r o k e .  



1.  A  plunger   pump  comprising  a  housing,   a  plunger   adapted  t o  

r e c i p r o c a t e   in  a  compression  chamber  provided  in  the  housing  and  an  i n -  

let  port  and  an  o u t l e t   port  for  the  i n l e t   and  o u t l e t   r e s p e c t i v e l y   o f  

f l u id   to  and  from  the  compression  chamber  r e s p e c t i v e l y ,   the  i n l e t   p o r t  

being  closed  by  the  plunger  at  the  beg inn ing   of  the  compression  s t r o k e  

c h a r a c t e r i z e d   in  that   po r t i ons   of  the  plunger  loca ted   on  both  s ides  o f  

the  plunger  po r t ion   a c t i v e l y   o p e r a t i n g   in  the  compression  chamber  a r e  

guided  in  s ea l i ng   r e l a t i o n s h i p   in  p o r t i o n s   of  the  housing  so  that   t h e  

compression  chamber  is  bounded  only  by  one  side  of  the  plunger   and  an 

oppos i t e   po r t i on   of  the  pump. 

2.  A  pump  as  claimed  in  claim  1  c h a r a c t e r i z e d   in  that  the  p l u n -  

ger  comprises  at  l eas t   two  p o r t i o n s ,   one  of  which  has  a  smal ler   d iame-  

ter   than  the  other   p o r t i o n ,   said  p o r t i o n s   being  guided  in  p o r t i o n s   o f  

the  housing  having  matching  d i a m e t e r s .  

3.  A  pump  as  claimed  in  claim  2  c h a r a c t e r i z e d   in  that  one  p o r -  
t ion  of  the  plunger   is  ar ranged  e c c e n t r i c a l l y   with  r e spec t   to  the  o t h e r  

po r t ion   of  the  p l u n g e r .  

4.  A  pump  as  claimed  in  claim  3  c h a r a c t e r i z e d   in  that  the  two 

por t ions   of  the  plunger  are  d isposed  so  that  they  have  a  common  g e n e r a -  

t r i x .  

5.  A  pump  as  claimed  in  anyone  of  the  preceding   claims  c h a r a c -  

t e r i z e d   in  that  the  i n l e t   port  is  provided  in  the  p l u n d e r .  



6.  A  pump  as  claimed  in  anyone  of  the  p receding   claims  c h a r a c -  

t e r i z e d   in  that   the  opening  of  an  i n l e t   p a s s a g e ( s )   loca ted   in  the  ou- 

ter  pe r i phe ry   of  the  p lunger   has  a  v a r i a b l e   cross  s e c t i o n .  

7.  A  pump  as  claimed  in  anyone  of  the  p receding   claims  c h a r a c -  

t e r i z e d   in  that   in  the  plunger   is  loca ted   a  second  p lunger ,   which 

bounds  a  compression  chamber  of  the  f i r s t   p lunger   in  a  s imular   manner 

as  the  f i r s t   p lunger ,   said  compression  chamber  communicating  with  t h e  

compression  chamber  bounded  by  the  f i r s t p l u n g e r ,   whi l s t   the  f i r s t   p l u n -  

ger  is  moved  along  by  the  second  p lunger   a f t e r   the  second  plunger   ha s  

d i s p l a c e d   from  the  second  compression  chamber  towards  the  f i r s t   com- 

p r e s s i o n   chamber .  

8.  A  pump  as  claimed  in  anyone  of  the  p reced ing   claims  c h a r a c -  

t e r i z e d   in  that   the  plunger   comprises  at  l e a s t   three  po r t ions   of  d i f f e -  

rent   d i ame te r s ,   which  are  located   in  bores  of  the  housing  of  m a t c h i n g  

d iameters   so  that   the  p lunger   and  the  housing  def ine  t'zo  c o m p r e s s i o n  

chamber s .  

9.  A  pump  as  claimed  in  claim  8  c h a r a c t e r i z e d   in  that   each  com- 

p r e s s i o n   chamber  has  i ts   own  i n l e t   port  and  i t s   own  o u t l e t   p o r t .  

10.  A  pump  as  claimed  in  claim  1  c h a r a c t e r i z e d   in  that   the  p l u n -  

ger  has  a  recess   at  one  end  and  c o - o p e r a t e s   with  a  pin  having  a  c o r r e s -  

ponding  r e c e s s .  

11.  A  pump  as  claimed  in  anyone  of  the  preceding   claims  c h a r a c -  

t e r i z e d   in  that   the  i n l e t   port  in  the  plunger  has  s eve ra l   openings  i n  

the  outer   pe r i phe ry   of  the  p l u n g e r .  

12.  A  pump  as  claimed  in  anyone  of  the  p receding   claims  5  to  11 

c h a r a c t e r i z e d   in  that   in  the  plunger   means  are  provided  for  a d j u s t i n g  

the  s ize   of  the  i n l e t   p a s s a g e .  

13.  A  pump  as  claimed  in  anyone  of  the  preceding  claims  5  to  12 

c h a r a c t e r i z e d   in  that   the  i n l e t   passage  provided  in  the  plunger  opens 



out  in  a  h e l i c a l   groove  provided  in  the  outer   pe r iphery   of  the  p l u n g e r .  

14.  A  pump  as  claimed  in  claim  12  c h a r a c t e r i z e d   in  that  the  mag- 
n i tude   of  the  cross  s ec t i on   of  the  groove  g r adua l ly   dec reases   in  a  d i r e c -  

t ion  away  from  the  o p e n i n g .  

15.  A  pump  as  claimed  in  anyone  of  the  preceding  claims  5  to  14 

c h a r a c t e r i z e d   in  that  the  i n l e t   passage  provided  in  the  plunger  open i  

out  at  the  outer  pe r iphe ry   of  the  plunger  in  an  i n t e r r u p t e d   or  n o n - i n -  

t e r r u p t e d   recess   in  the  p l u n g e r .  

16.  A  pump  as  claimed  in  anyone  of  the  preceding   claims  2  to  15 

c h a r a c t e r i z e d   in  that   the  plunger  po r t i on   of  l a rger   d iameter   has  a  p a r t  

having  a  p r o f i l e d   su r f ace ,   which  part   con t ro l s   the  opening  and  c l o s u r e  

of  an  o u t l e t   conduit   communicating  with  the  compression  chamber .  

17.  A  pump  as  claimed  in  anyone  of  the  preceding  claims  c h a r a c -  

t e r i z e d   in  that  the  compression  chamber  communicates  with  an  a c c u m u l a t o r  

space,  the  o u t l e t   of  which  is  r e l ea sed   with  the  aid  of  the  plunger  o f  

the  pump. 

18.  A  pump  as  claimed  in  claim  17  c h a r a c t e r i z e d   in  that  the  a ccu -  

mulator   space  is  formed  by  a  f l e x i b l e   hose  accommodated  in  the  p l u n g e r .  

19.  A  pump  as  claimed  in  anyone  of  the  preceding   claims  c h a r a c -  

t e r i z e d   in  that   the  i n l e t   passage  provided  in  the  plunger  accommodates  a 
f l e x i b l e   member,  the  outer   c i rcumference   of  which  is  located  at  a  sma l l  

d i s t ance   from  the  inner  wall  of  the  i n l e t   passage  so  that  during  a  suc -  

t ion  s t roke  f lu id   can  flow  in  around  the  f l e x i b l e   member  and  during  a 

compression  s t roke   the  f l e x i b l e   member  is  s l i g h t l y   compressed  and  jam- 

med  aga in s t   the  inner  wall  of  the  i n l e t   p a s s a g e .  

20.  A  pump  as  claimed  in  anyone  of  the  preceding  claims  c h a r a c -  

t e r i z ed   in  that   means  are  provided  for  varying  the  capac i ty   of  the  com- 

p r e s s i o n   chamber.  



21.  A  pump  as  claimed  in  anyone  of  the  p receding   claims  c h a r a c -  

t e r i z e d   in  that   the  compression  chamber  communicates  with  a  p a s s a g e  
which  opens  out  oppos i te   a  plunger   po r t i on   having  at  i ts  outer   p e r i p h e -  

ry  s eve ra l   r e l a t i v e l y   spaced  grooves  with  the  aid  of  which  during  t h e  

compression  s t r oke ,   a  communication  can  be  e s t a b l i s h e d   i n t e r m i t t e n t l y  

between  said  passage  and  an  o u t l e t   c o n d u i t .  

22.  A  pump  as  claimed  in  anyone  of  the  p reced ing   claims  c h a r a c -  

t e r i z e d   in  that   in  the  c o n s t r u c t i o n   compris ing  three   plunger   p o r t i o n s  

and  two  compression  chambers  the  o u t l e t   condui ts   of  the  two  c o m p r e s s i o n  

chambers  are  i n t e r c o n n e c t e d   for  mixing  the  f l u id s   d i s p l a c e d   through  t-he 

two  compression  chambers .  

23.  A  pump  as  claimed  in  anyone  of  the  p reced ing   claims  c h a r a c -  

t e r i z e d   in  that   the  pump  is  provided  with  a  valve  formed  by  a  s p i r a l  

sp r ing ,   between  the  turns  of  which  the  f lu id   comes  in  during  the  s u c t i o n  

s t roke ,   whereas  during  the  compression  s t roke   the  turns  are  pressed   t o -  

ge ther   for  c los ing   the  p a s s a g e .  
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