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5j)  Apparatus  through  which  a  fluid  can  flow  under  counter-pressure. 

(st)  An  apparatus  through  which  a  fluid  can  flow  under 
counter-pressure,  such  as  a  screw-type  compressor,  com- 
prising  at  least  one  male  and  one  female  rotor,  having  on  the 
side  faces  thereof  enmeshing  profilings,  said  rotors  being 
rotatable  in  partially  overlapping  cylindrical  spaces  disposed 
within  the  compressor  housing,  while  the  profilings  of  the 
male  rotor  and  of  the  female  rotor  have  such  a  shape  that 
when  the  two  rotors  are  rolling  on  each  other  in  the  common 
area  of  the  cylinders,  the  bottom  and  walls  of  the  channel- 
shaped  profiling  of  the  female  rotor  are  in  contact  with  crests 
forming  part  of  the  profiling  of  the  male  rotor,  with  formation 
of  a  linear  seal. 
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A n   apparatus  through  which  a  fluid  can  flow  under 
counter-pressure,  such  as  a  screw-type  compressor,  com- 
prising  at least  one  male  and  one  female  rotor,  having  on  the 
side  faces  thereof  enmeshing  profilings,  said  rotors  being 
rotatable  in  partially  overlapping  cylindrical  spaces  disposed 
within  the  compressor  housing,  while  the  profilings  of  the 
male  rotor  and  of  the  female  rotor  have  such  a  shape  that 
when  the  two  rotors  are  rolling  on  each  other in  the  common 
area  of  the  cylinders,  the  bottom  and  walls  of  the  channel- 
shaped  profiling  of the  female  rotor  are  in  contact  with  crests 
forming  part  of the  profiling  of the  male  rotor,  with  formation 
of  a  linear  seal. 





The  i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   th rough   which  a  

f l u i d   can  flow  under  c o u n t e r - p r e s s u r e ,   compr i s ing   at  l e a s t   two 

e l o n g a t e   r o t o r s   a r r anged   w i t h i n   the  a p p a r a t u s   for   r o t a t i o n   a b o u t  

t h e i r   l o n g i t u d i n a l   axes,   the  e x t e r n a l   shape  of  s a id   r o t o r s   b e i n g  

bounded  by  a  curved  s ide   face   and  f l a t   end  f a c e s ,   the   curved  s i d e  

faces   of  the  two  r o t o r s   be ing   p r o v i d e d   with  enmeshing  p r o f i l i n g s  

of  m u t u a l l y   complementary  shape  so  t h a t   one  r o t o r   can  be  c a l l e d   a  

male  r o t o r   and  the  o the r   a  female   r o t o r ,   r e s p e c t i v e l y   of  a  s h a p e  

a l l o w i n g   the  t r a n s m i s s i o n   of  the  r o t a r y   movement  of  one  of  t h e  

r o t o r s   to  the  o the r   r o t o r ;   a  hous ing   composed  of  ho l low,   c r o s s -  

s e c t i o n a l l y   p a r t i a l l y   o v e r l a p p i n g   c y l i n d e r s   each  c o n t a i n i n g   one  r o t o r ,  

wi th   the  i nne r   wal l   of  which  hous ing   the  c o r r e s p o n d i n g   r o t o r s   a r e  

in  s e a l i n g   c o n t a c t   with  r e s p e c t   to  the  f l u i d   th rough   t h e  

i n t e r m e d i a r y   of  the  a s s o c i a t e d   p r o f i l i n g s ,   the  ends  of  the  h o u s i n g  

be ing   shut   off   by  cover s ,   t h e r e   be ing   p rov ided   in  or  a d j a c e n t   o n e  

of  the  covers   means  for   the  supply   of  the  f l u i d   and  in  or  a d j a c e n t  

the  o t h e r   cover  means  for  the  d i s c h a r g e   of  the  f l u i d .  

Such  an .  appara tus   is  g e n e r a l l y   known,  e .g .   in  the  form  o f  

the  s o - c a l l e d   s c r ew- type   c o m p r e s s o r s .   These  known  s c r e w - t y p e  

c o m p r e s s o r s ,   however,  are  a v a i l a b l e   in  p r a c t i c e   only  in  s i z e s   w i t h  

a  power  o f   over  7.5  HP  (5.5  kW).  The  reason   is  the  i n a d m i s s i b l y  

d e c r e a s i n g   e f f i c i e n c y   going  wi th   s m a l l e r   s i zes   on  accoun t   of  t h e  

i n t e r n a l   l eakage   o c c u r r i n g   in  such  s c r ew- type   compresso r s   of  t h e  

a i r   from  the  h i g h - p r e s s u r e   space   to  the  l o w - p r e s s u r e   space ,   i n  

p a r t i c u l a r   via   the  b lowhole ,   which  is  produced  between  the  g r o o v e s  
of  the  p r o f i l i n g s   of  the  male  and  the  female  r o t o r   in  the  o v e r l a p p i n g  

area of  the   two  c y l i n d r i c a l   spaces   accommodating  the  r e s p e c t i v e   r o t o r s .  

Attempts at   l i m i t i n g   the  i n t e r n a l   leakage  in  p r i o r   a r t   s c r e w -  

type  compressors   via  the  b lowhole   have  led  to  a  p r o f i l i n g   of  i n  

p a r t i c u l a r   the  female  r o t o r   which,  seen  in  c r o s s - s e c t i o n ,   r e q u i r e s  

an  u n d e r c u t   gea r ing   p r o f i l e .   As  a  r e s u l t   the  m a n u f a c t u r e   of  such  r o t o r s  

is  c o m p l i c a t e d :   they  are  to  be  cut  on  a  s p e c i a l   gear   c u t t e r ,   so  t h a t   t h e  

m a n u f a c t u r i n g   pe r iod   and  cos t   are  a d v e r s e l y   a f f e c t e d .  



I t   is  the   o b j e c t   of  the  i n v e n t i o n   t h e r e f o r e   to  p r o v i d e  

an  a p p a r a t u s   of  the  above  d e s c r i b e d   type ,   which  l acks   t h e  

abovement ioned   drawbacks  going  wi th   the  p r i o r   a r t   s c r e w - t y p e  

c o m p r e s s o r s ,   thus  c r e a t i n g   the  p o s s i b i l i t y   to  make  the  a p p a r a t u s  

a v a i l a b l e   in  s i ze s   of  an  even  a p p r e c i a b l y   s m a l l e r   power  t h a n  

7.5  HP. 

According  to  the  i n v e n t i o n   the  a p p a r a t u s   is  p r o v i d e d  

to  t h i s   e f f e c t   with  r o t o r s   wi th   an  a l t e r e d   p r o f i l i n g ,  t h e   a p p a r a t u s  

b e i n g   c h a r a c t e r i z e d   in  t h a t   the  s ide   face   of  the   male  r o t o r   i s  

formed  from  a  p o r t i o n   of  one  or  more  h e l i c a l   p r o f i l i n g s   and  t h e  

s i d e   face  of  the  female  r o t o r   from  one  or  more  c h a n n e l - s h a p e d  

p r o f i l i n g s ,  t h e   p r o f i l i n g s   of  the  male  r o t o r   and  of  the  female  r o t o r  

b e i n g   of  such  a  shape  t h a t ,   as  the  two  r o t o r s   are  r o l l i n g   on  e a c h  

o t h e r ,   in  the  o v e r l a p p i n g   a rea   d e f i n e d   by  the  two  p o i n t s   of  i n t e r s e c t i o n  

of  the  c i r c u l a r   c r o s s - s e c t i o n s   of  the  c y l i n d e r s ,   the   b o t t a n   and  w a l l s  

of  the  c h a n n e l - s h a p e d   p r o f i l i n g   of  the  female   r o t o r   are  in  c o n t a c t  

w i t h   c r e s t s   forming  p a r t   of  the  p r o f i l i n g   of  the  male  r o t o r ,   w i t h  

f o r m a t i o n   of  a  l i n e a r   s e a l .  

Through  the  p r o f i l i n g   of  the  male  and  female  r o t o r   a c c o r d i n g  

to   the  i n v e n t i o n   i t   is  a c h i e v e d   t h a t   the  chambers  formed  t h r o u g h  

c o a c t i o n   of  the  two  r o t o r s   w i t h   the  wa l l s   of  each  of  t h e i r   a s s o c i a t e d  

c y l i n d e r s ,   upon  i n - r o t a t i o n   in  the  o v e r l a p p i n g   a rea ,   are  f i r s t   a l w a y s  

canb ined   to  one  c l o s e d s p a c e   of  low,  e .g .   a t m o s p h e r i c   p r e s s u r e ,   w h i c h  

space   is  c losed   du r ing   the   e n t i r e   c o m p r e s s i o n   s t a g e ,   f u n c t i o n i n g  a s   o n e  

c o m p r e s s i o n   chamber,  which  is  reduced   in  s i z e   d u r i n g   the  c o m p r e s s i o n  

s t a g e .   The  i n v e n t i o n   in  t h i s   r e s p e c t   is  in  c o n t r a s t   to  the  p r i n c i p l e  

used   in  the  p r i o r   a r t   s c r e w - t y p e   c a n p r e s s o r s ,   which  have  two  s e p a r a t e  

a d j a c e n t l y   d i s p o s e d   chambers   whereby  the  f l u i d   in  the  one  chamber ,  

e . g .   a i r ,   has  a l r e a d y   been  compressed  and  has  a  h igh  p r e s s u r e ,   w h i l e  

in  the  o the r   chamber  the  a i r   has  to  be  compressed   ye t ,   so  having  a  

low,  e .g.   a t m o s p h e r i c   p r e s s u r e ,   a f t e r   which  both  chambers  in  t h e  

overlapping  area at   a  g iven   p o s i t i o n   of  the   r o t o r s   r e l a t i v e   to  e a c h  

o t h e r ,   are  suddenly   combined  with  each  o t h e r   to  one  chamber,  t h u s  

d i s c o n t i n u i n g   the  s ea l   and  c r e a t i n g   at  t h i s   moment  a  r e f l u x   of  f l u i d ,  

e . g .   a i r ,   from  the  high  p r e s s u r e   compres s ion   chamber  towards  t h e  

low  p r e s s u r e   chamber .  



A  p a r t i c u l a r   embodiment  of  the  p r o f i l i n g s   of  the  male  a n d  

female  r o t o r   is  t h a t   where in   the  l i n e a r   s ea l   is  a  r e c t i l i n e a r   s e a l .  

As  w i l l   be  e x p l a i n e d   in  the  f o l l o w i n g ,   in  t h i s   case  t h e r e   e x i s t s   t h e  

p o s s i b i l i t y   to  m a n u f a c t u r e   the  male  r o t o r   on  a  c o n v e n t i o n a l   l a t h e ,  

wi th   the  r e s p e c t i v e   workp iece   being  se t   up  on  the  l a t h e   between  two  

c e n t r e   p o i n t s   which  both  are   p o s i t i o n e d   o u t s i d e   the  ax is   of  t h e  

w o r k p i e c e ,   r e s u l t i n g   in  a  t umbl ing   movement  upon  r o t a t i o n   of  t h e  

w o r k p i e c e ,   whi le   a  l i n e a r   c u t t e r   f e e d d i r e c t i o n   is  a p p l i e d .   N o r m a l l y ,  

t h e r e   is  thus  o b t a i n e d   in  the  f i r s t   p l ace   the  groove  p o r t i o n   of  a  

h e l i c a l   p r o f i l i n g   with  the  r i d g e   of  the  p r o f i l i n g   having  the  s h a p e  

of  an  e l o n g a t e   face  of  v a r y i n g   wid th ,   which  face   is  c u r v e d  

t r a n s v e r s e l y   to  the  l o n g i t u d i n a l   d i r e c t i o n   t h e r e o f   a c c o r d i n g   to  a  

c i r c u m f e r e n t i a l   p o r t i o n   of  a  c i r c l e   wi th   a  d i a m e t e r   c o r r e s p o n d i n g  

w i t h   the  i n t e r n a l   d i a m e t e r   of  the  c o r r e s p o n d i n g   c y l i n d r i c a l   r o t o r  

h o u s i n g .   Through  small   changes  in  the  s e t - u p   p o s i t i o n   between  t h e  

two  c e n t r e   p o i n t s   l o c a t e d   o u t s i d e   the  ax is   of  the  workp i ece ,   a  d e f i n i t i v e  

s e t - u p   p o s i t i o n   can  be  found,  at  which  a  p r o f i l i n g   is  o b t a i n e d   whose  

r i d g e - f o r m i n g   e l o n g a t e   face   has  a  s u b s t a n t i a l l y   c o n s t a n t   w i d t h .  

The  p r o f i l i n g   of  the  s ide   face   of  the  female  r o t o r   a c c o r d i n g  

to  the  i n v e n t i o n   is  not  s p i r a l - s h a p e d ,   as  is  the  case  in  g e n e r a l   w i t h  

the  p r i o r   a r t   s c r ew- type   c o m p r e s s o r s ,   but   c h a n n e l - s h a p e d   and  may  c o n t a i n  

a  p l u r a l i t y   of  such  c h a n n e l - s h a p e d   g rooves ,   in  which  the  h e l i c a l  

p r o f i l i n g s   of  the  male  r o t o r   come  to  per form  a  r o l l i n g   movement.  

The  female  r o t o r   is  o f t e n   m a n u f a c t u r e d   by  means  of  a  m i l l i n g ,  

whereby  dur ing   the  m i l l i n g   the  workp iece   can  be  r o t a t e d ,   whether   or  n o t  

u n i f o r m l y ,   and  a  c e r t a i n   t o r s i o n   is  impar t ed   to  the  c h a n n e l - s h a p e d  

g rooves .   However,  m a n u f a c t u r e   of  a  l a t h e   is  a l so   p o s s i b l e .  

The  male  and  female  r o t o r s   can  be  a d v a n t a g e o u s l y   a p p l i e d  

in  an  a p p a r a t u s   a c c o r d i n g   to  the  i n v e n t i o n   t h a t   takes   the  form  o f  

a  s c r e w - t y p e   compressor .   When  m a n u f a c t u r i n g   the  r o t o r s   in  the  a b o v e  

d e s c r i b e d   manner,  with  a p p l i c a i o n   of  a  s imple   l a t h e   for  the  male  r o t o r ,  

the  b lcwhole   w i th in   the  s c r e w - t y p e   compressors   t u rns   out  to  be  a b s e n t ,  

so  t h a t   economica l ly   j u s t i f i e d   s c r e w - t y p e   compresso r s   can  be  made 

a v a i l a b l e   having  a  power  of  e .g .   not   over  1  HP  or  even  s m a l l e r .  

In  i t s e l f ,   the  o p e r a t i o n   of  the  s c r e w - t y p e   compressor   a p p a r a t u s  

a c c o r d i n g   to  the  i n v e n t i o n   is  ana logous   to  t h a t   of  the  p r i o r   a r t   s c r e w -  



type  c a n p r e s s o r s ;   the  grooves   of  the  two  r o t o r s   r o l l i n g   on  each  o t h e r  

are   f i l l e d   wi th   the  gas  to  be  compressed   at  the  moment  when  t he se   r o t a t e  

a long  the   open  gas  i n l e t   p o r t .   S ince   the  p r o f i l i n g s   of  the   two  r o t o r s  

enmesh,  the  volumes  of  the   g a s - f i l l e d   grooves  become  a l t e r n a t e l y  

s m a l l e r   and  l a r g e r .   At  the  l o c a t i o n   where  the  grooves   have  the  s m a l l e s t  

volume,   t h e r e   is  p r o v i d e d   the  gas  o u t l e t   po r t   or  va lve   where  t h e  

compressed   gas  can  be  d i s c h a r g e d .  

The  r e q u i r e d   shape  of  the   p r o f i l i n g   of  the  two  r o t o r s   a c c o r d i n g  

to  the  i n v e n t i o n   can  a l so   be  d e t e r m i n e d   by  means  of  a  computer   on  t h e -  

b a s i s   of  the  t h e o r y   of  k i n e m a t i c s   and  the  e q u a t i o n s   to  be  used  and  known 

per   se  t h e r e f r o m ,   which  p r o v i d e   the  d i s p l a c e m e n t   of  a  p o i n t ,   s a i d  

d i s p l a c e m e n t   having  to  comply  wi th   p r e - s e t   c o n d i t i o n s ,   as  a  f u n c t i o n   o f  

the  t ime  and  the  r e s u l t   be ing   r e c o r d e d   on  a  punched  t ape   in  the  form  o f  

c o o r d i n a t e s   r e q u i r e d   for  the  p r o f i l e   shape,   with  which  in  i t s   t u r n  

a  c o m p u t e r - c o n t r o l l e d   p r o c e s s o r   can  be  f e d .  

The  a p p a r a t u s   a c c o r d i n g   to  the  i n v e n t i o n   can  a l so   a d v a n t a g e o u s l y  

be  d e s i g n e d   as  an  eng ine ,   in  p a r t i c u l a r   a  combust ion   eng ine ,   which  c a n  

then  be  c o n s i d e r e d   as  an  engine   of  the   r o t a r y   c y l i n d e r   t ype ,   where in   t h e  

h o u s i n g ,   w i t h i n   which  the  r o t o r s   r o t a t e   in  c o r r e s p o n d i n g ,   o v e r l a p p i n g  

c y l i n d r i c a l   spaces ,   is  p r o v i d e d   at   the  ends  t h e r e o f   wi th   a  f r o n t   and  a  

back  cover   wi th   a  s u c t i o n   p o r t   or  v a l v e   for  the  fue l   m i x t u r e   a d j a c e n t  

or  in  the  one  cover   and  an  o u t l e t   p o r t   or  va lve   for   the   waste   g a s e s  

a d j a c e n t   or  in  the  o t h e r   c o v e r .  

Rotary   combus t ion   eng ines   are  known  per   se  in  the  form  o f  

the   s o - c a l l e d   Wankel  engine .   In  t h i s   p r i o r   a r t   type  of  r o t a r y   e n g i n e  

a  d e l t a - s h a p e d   r o t o r   is  r o t a t e d   n o n - c e n t r i c a l l y   about   a  gear   in  a  

c y l i n d e r .   This  p r i o r   a r t .  e n g i n e   is  n o t o r i o u s   for  i t s   s e a l i n g   p r o b l e m s  

of  the  d e l t a - s h a p e d   r o t o r   n o n - c e n t r i c a l l y   r o t a t i n g   in  the  c y l i n d e r ,  

owing  to  which  i t   r e q u i r e s   mach in ing   to  very  c l o se   t o l e r a n c e s ,   so  t h a t  

m a n u f a c t u r e   r e q u i r e s   g r e a t   a c c u r a c y   and  is  hence  t ime-consuming   and  

e x p e n s i v e .  

I t   w i l l   be  c l e a r   t h a t ,   c o n v e r s e l y ,   a  c o n t i n u o u s l y   c e n t r i c a l l y  

r o t a t i n g   r o t a r y   p i s t o n   is  s i m p l e r   to  s ea l   than  a  s y s t e m - d e f i n e d   n o n -  

c e n t r i c a l l y   r o t a t i n g   r o t a r y   p i s t o n ,   which  f i r s t   men t ioned   s i t u a t i o n   c a n  

a c t u a l l y   be  o b t a i n e d   with  the  a p p a r a t u s   a c c o r d i n g   to  the  i n v e n t i o n   b y  

d e s i g n i n g   same  so  t h a t   the  male  screw  r o t o r ,   r o t a t i n g   a g a i n s t   the  f e m a l e  

screw  r o t o r ,   p r o v i d e s   s u c c e s s i v e l y   th rough   r o t a t i o n   a  compress ion   s t a g e ,  



and  a f t e r   combus t ion   an  exhaus t   s t age   for   the  was te   g a s e s .  

The  o p e r a t i o n   of  the  a p p a r a t u s   a c c o r d i n g   to  the  i n v e n t i o n  

when  d e s i g n e d   as  a  s c r e w - t y p e   engine   is  a n a l o g o u s   to  t h a t   of  t h e  

known  t w o - s t r o k e   e n g i n e s :   the  grooves  of  the   male  and  female  r o t o r s  

r o l l i n g   on  each  o t h e r   are  f i l l e d   wi th   c o m p r e s s i b l e   gaseous   f ue l   a t  

the  moment  of  t h e i r   r o t a t i o n   along  the  open  i n l e t   p o r t .  

S ince   the  p r o f i l i n g s   of  bo th   r o t o r s   enmesh,  the  volumes  o f  

the  g a s - f i l l e d   grooves   become  a l t e r n a t e l y ' s m a l l e r   and  l a r g e r .   At  t h e  

p l ace   where  the  g rooves   have  the  s m a l l e s t   volume,  t h e r e   is  p r o v i d e d  

the  e x p l o s i o n   chamber  where  the  compressed   gas  becomes  i g n i t e d .  

Through  f u r t h e r   r o t a t i o n ,   a f t e r   e x p a n s i o n ,   the  e x h a u s t  

gases   are  d i s c h a r g e d   t h rough   an  o u t l e t   p o r t   p r o v i d e d   in  the  end  c o v e r .  

At  h i g h e r   compress ion   p r e s s u r e s   and  w i t h   s h o r t e r   r o t o r  

l e n g t h s   i t   may  be  n e c e s s a r y   to  have  the  gases   flow  away  v i a  

c o r r e s p o n d i n g   p o r t s   in  a  d isc   c o - r o t a t i n g   a t   the   i n l e t   and  o u t l e t   e n d s .  

In  o t h e r   cases   r a d i a l   or  combined  a x i a l - r a d i a l   p o r t s   may 
c o n s t i t u t e   a  s i m p l e r   and  p r o p e r l y   f u n c t i o n i n g   s o l u t i o n .  

Since  the  r i d g e s   of  the  p r o f i l i n g s   of  the  r o t o r s   a c c o r d i n g  

to  the  i n v e n t i o n ,   as  d e s c r i b e d   in  the  above,   may  be  des igned   in  s u c h  

a  way  t h a t   they  have  the  shape  of  an  e l o n g a t e   face  of  a  given  w i d t h ,  

the  p o s s i b i l i t y   is  o f f e r e d   to  r e c e s s   in  s a id   r i d g e s   a  s e a l i n g   s t r i p  

(p i s ton   r i n g ) .   As  a  r e s u l t   of  the  c e n t r i f u g a l   f o r c e s   a c t i n g   on  t h e  

s t r i p ,   t h i s   is  p r e s s e d   a g a i n s t   the  c y l i n d e r   wa l l   or  the  o the r   r o t o r .  

The  a p p a r a t u s   a c c o r d i n g   to  the  i n v e n t i o n   des igned   as  s c r e w  

motor  may  f u r t h e r   be  des igned   in  such  a  way  as  to  comprise   means  f o r  

d r i v i n g   same  by  means  of  a  gas  under  h igh   p r e s s u r e   or  by  means  o f  

combust ion   gases ,   o r i g i n a t i n g   from  a  combus t ion   to  be  r e a l i s e d   o u t s i d e  

the  a p p a r a t u s .  

Some  r o t o r s   to  be  used  in  a  s c r e w - t y p e   compressor   a c c o r d i n g  

to  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   by  way  of  example,  w i th .  

r e f e r e n c e   to  the  accompanying  d rawings ,   w h e r e i n  

Fig.   1  is  a  s ide   view  of  an  assembly   of  a  male  and  a  f e m a l e  

r o t o r   to  be  a p p l i e d   in  the  known  s c r e w - t y p e   c o m p r e s s o r s  

Fig.   2  shows  the  assembly  a c c o r d i n g   to  Fig.   1  on  a n  

e n l a r g e d   s c a l e   and  in  a x i a l   v i ew,   p r o v i d e d   w i t h i n   the  hous ing  in  t h e  



a s s o c i a t e d   p a r t i a l l y   o v e r l a p p i n g   c y l i n d r i c a l   s p a c e s ;  

Fig.   3  is  a  p e r s p e c t i v e   view  of  an  assembly  of  a  m a l e  

r o t o r   and  a  female  r o t o r   a c c o r d i n g   to  the  i n v e n t i o n ;   a n d  

Fig.   4  is   a  d i a g r a m m a t i c ,   a x i a l   view  of  the  assembly  of  t h e  

r o t o r s   a c c o r d i n g   to  F ig .   3,  p r o v i d e d   w i t h i n   t h e i r   r e s p e c t i v e   c y l i n d r i c a l  

spaces   w i t h i n   the  hous ing   of  an  appara tus   a c c o r d i n g   to  the  i n v e n t i o n ,  

formed  as  an  o i l - f r e e   s c r e w - t y p e   compres so r   and  shown  in  four  r o t a t i o n a l  

p o s i t i o n s   of  the  r o t o r s   r e l a t i v e   to  each  o t h e r .  

At  1  in  Fig .   1  is  shown  a  known  assembly   of  a  male  r o t o r   2 

and  a  female  r o t o r   3.  The  d r ive   t akes   p l a c e   v i a   the  s h a f t   4  of  t h e  

male  r o t o r , w h i l e   t h rough   the  enmeshing  p r o f i l i n g s   of  the  two  r o t o r s ,  

the  d r i v e   of  the  male  r o t o r   2  causes   the   female   r o t o r   3  to  b e  

c a r r i e d   along  in  o p p o s i t e   r o t a r y   movement  as  i n d i c a t e d   in  Fig .   2 

by  arrows  R,  the  male  r o t o r   2  and  the  female   r o t o r   3  being  a r r a n g e d  

w i t h i n   t h e i r   c y l i n d r i c a l   spaces   7,  8  which,   seen  in  c r o s s - s e c t i o n ,  

p a r t i a l l y   o v e r l a p   each  o t h e r   in  the  a r ea   i n d i c a t e d   by  the  p o i n t s   o f  

i n t e r s e c t i o n   5  and  6  of  the   c i r c u l a r   c r o s s - s e c t i o n s   of  the  s p a c e s  
7  and  8 .  

In  the  p o s i t i o n   of  the  two  r o t o r s   as  shown  in  Fig.   2 ,  

the  p r e s s u r e   in  the  space   10  formed  by  the   male  r o t o r   in  c o - a c t i o n  

wi th   the  c y l i n d r i c a l   house  7  is  h i g h e r   t han   in  the   space  11  b e t w e e n  

female  r o t o r   anf  the  a s s o c i a t e d   hous ing   8  on  account   of  the  r e d u c t i o n  

in  volume  o c c u r r i n g   in  space  10  as  a  r e s u l t   of  the  p r o f i l e   9,  t o o t h -  
shaped  in  s e c t i o n ,   e n t e r i n g   sa id   space .   (The  p r e s s u r e   in  space  11 

in  the  p o s i t i o n   shown  in  Fig.   2  of  the   r o t o r s   is  equal   to  t h a t   in  t h e  

spaces   32,  33,  34,  35,  36  and  37  and  s u b s t a n t a i l l y   equal   to  a t m o s p h e r i c  

p r e s s u r e l ,   F u r t h e r m o r e   Fig.   2  c l e a r l y   shows  t h a t   at  the  moment  when  t h e  

t o o t h - s h a p e d   p r o f i l i n g   9  of  the  female  r o t o r   3  beyond  the  p o i n t   o f  

i n t e r s e c t i o n   5  r o t a t e s   e n t i r e l y   i n to   the  o v e r l a p p i n g   area  l o c a t e d   b e t w e e n  

the  p o i n t s   of  i n t e r s e c t i o n   5  and  6,  t h e r e   is  no  longer   any  s ea l   b e t w e e n  

the  compress ion   space  10  and  the  a d j o i n i n g   low  p r e s s u r e   space  11,  s o  

t h a t   the  a i r   c a n p r e s s e d   in  space  10  f lows  p a r t i a l l y   to  space  1 1 ,  

as  i n d i c a t e d   by  the  arrow  B,  and  is  compressed   aga in .   This  i n t e r n a l  

leak  or  b lowhole   a d v e r s e l y   a f f e c t s   the  e f f i c i e n c y   of  the  s c r e w - t y p e  

c o m p r e s s o r .  



The  assembly   a c c o r d i n g   to  the  i n v e n t i o n   shown  i n  

Fig.   3,  which  is  s u i t a b l e   fo r   use  in  an  o i l - f r e e   compressor   compr i ses   a  

male  r o t o r   12  and  a  f e m a l e   r o t o r   13.  

The  male  m o t o r   12  is  p rov ided   wi th   t h r e e   h e l i c a l   p r o f i l i n g s ,  

whi le   in  the  r i d g e s   t h e r e o f   t h e r e   is  p r o v i d e d   a  s t r i p   f r a n   a  s e l f -  

l u b r i c a t i n g   m a t e r i a l ,   a s   i n d i c a t e d   by  way  of  example  for   s t r i p   14 .  

The  female   m o t o t  13  is  p r o v i d e d   wi th   s ix   c h a n n e l - s h a p e d  

grooves   which  are   s l i g i n t l y   t w i s t e d ,   whi le   here   too,   the  r i d g e s  

of  the  g rooves   c o n t a i n   a  s t r i p   of  a  s e l f - l u b r i c a t i n g   m a t e r i a l ;   a s  

i n d i c a t e d   by  way  of  example   for  s t r i p   15 .  

Fig .   4  shows  the   male  r o t o r   12  and  the  a s s o c i a t e d   f e m a l e  

r o t o r   13  p r o v i d e d   in  t h e i r   c y l i n d r i c a l   spaces   16  and  17  forming  p a r t  

of  the  hous ing   of  the   s c r e w - t y p e   compresso r ,   which  spaces  o v e r l a p  

each  o t h e r   p a r t i a l l y   t o   a  c r o s s - s e c t i o n a l l y   o v e r l a p p i n g   a rea   l o c a t e d  

between  the   p o i n t s   of  i n t e r s e c i o n   20  and  21.  F ig .   4  a  shows  t h e  

s i t u a t i o n   where in   the   c r e s t   18  of  the  p r o f i l i n g   j u s t   r e l e a s e s   c o n t a c t  

wi th   the  wal l   of  the   c y l i n d r i c a l   hous ing   16  and  r o t a t e s   in to   t h e  

o v e r l a p p i n g   a rea   at   p o i n t   of  i n t e r s e c t i o n   20.  At  t h a t   moment  t h e  

s e a l i n g ,   as  a  r e s u l t   c f   the  c o n t a c t   of  the   c r e s t   18  wi th   the  wal l   o f  

the  c y l i n d r i c a l   space  16,  is  taken  over  by  the  c o n t a c t   of  the  c r e s t   18 

w i t h   the  i n s i d e   of  t he   p o r t i o n   19  of  the  p r o f i l i n g   of  the  female  r o t o r ,  

which  p o r t i o n   is  t o o t h  s h a p e d   in  s e c t i o n .  

The  p r e s s u r e s   in  the  spaces  40  and  41  formed  th rough   c o - a c t i o n  

of  the  male  r o t o r   12  and  the  c y l i n d r i c a l   hous ing   16  and  the  s p a c e s  

42,  43,  44  and  45  formed  through  c o - a c t i o n   of  the  female  r o t o r   13  a n d  

the  c y l i n d r i c a l   h o u s i n g   17,  as  wel l   as  the  combined  space  46  are  a l l  

equal   and  s u b s t a n t i a l l y   equal   to  a t m o s p h e r i c   p r e s s u r e .  

At  the  above  i n d i c a t e d   moment,  shown  in  Fig.   4  a,  when  t h e  

c r e s t   18  of  the  p r o f i l i n g   of  the  male  r o t o r   s e a l i n g l y   c o n t a c t s   t h e  

c r e s t   19  of  the  female   r o t o r ,   beyond  the  i n t e r s e c t i o n   20,  when  b o t h  

r o t a t e   s i m u l t a n e o u s l y   i n to   the  o v e r l a p p i n g   a rea ,   the  spaces  40  and  42,  

where in   no  c o m p r e s s i o n   took  p lace   ye t ,   and  where in   t h e r e f o r e   m u t u a l l y  

equal   p r e s s u r e s   p r e v a i l ,   are  combined  to  one  common  space  w h i c h  

s u b s e q u e n t l y ,   upon  f u r t h e r   r o t a t i o n   of  the  r o t o r s   12  and  13  t o  

s u c c e s s i v e   p o s i t i o n s   as  shown  in  Fig.   4  b  and  Fig.   4  c,  c o m p r e s s i o n  



space ,   which  is  i n c r e a s i n g l y   reduced   in  volume,  as  shown  i n  

F ig .   4  t h rough   r o t a t i o n   towards  each  o t h e r   of  the   c r e s t   50  of  t h e  

male  r o t o r   and  the  c r e s t   51  of  the  female  r o t o r ,   as  v iewed  in  c r o s s -  

s e c t i o n .   The  gas  o u t l e t   po r t   is  d i s p o s e d   at   the  l o c a t i o n   where  t h e  

c o m p r e s s i o n   space  47  has  the  s m a l l e s t   v o l u m e .  

At  the  moment  ( f ig .   4  d),  when  the  c r e s t   18  l eaves   t h e  

o v e r l a p p i n g   a rea   and  r o t a t e s   aga in   i n to   the  c y l i n d r i c a l   space  16 ,  

the   s e a l i n g   c o n t a c t   of  the   c r e s t   18  is  aga in   t a k e n   over  by  the  i n n e r  

wa l l   of  the   c y l i n d r i c a l   space  16 .  

N a t u r a l l y ,   m o d i f i c a t i o n s   may  be  a p p l i e d   in  the  a p p a r a t u s   a s  

d i s c u s s e d   in  the   above  and  s h a m   in  the  d rawings   w i t h o u t   d e p a r t i n g  

from  the   scope  of  the  i n v e n t i o n .  



1.  Appara tus   t h rough   which  a  f l u i d   can  flow  under   c o u n t e r -  

p r e s s u r e ,   compr i s ing   at  l e a s t   two  e l o n g a t e   r o t o r s   a r r anged   w i t h i n   t h e  

a p p a r a t u s   for   r o t a t i o n   about   t h e i r   l o n g i t u d i n a l   axes ,   the  e x t e r n a l  

shape  of  sa id   r o t o r s   be ing   bounded  by  a  curved  s ide   face  and  f l a t   e n d  

f a c e s ,   the  curved  s ide   f a c e s   of  the  two  r o t o r s   be ing   p rov ided   w i t h  

enmeshing  p r o f i l i n g s   of  m u t u a l l y   complementary   shape,   so  t h a t   o n e  

r o t o r   can  be  c a l l e d   a  male  r o t o r   and  the  o t h e r   a  female  r o t o r ,  

r e s p e c t i v e l y   of  a  shape  a l l o w i n g   the  t r a n s m i s s i o n   of  the  r o t a r y  

movement  of  one  of  the  r o t o r s   to  the  o the r   r o t o r ;   as  wel l   as  a  

hous ing   composed  of  ho l low,   c r o s s - s e c t i a n a l l y   p a r t i a l l y   o v e r l a p p i n g  

c y l i n d e r s   each  c o n t a i n i n g   one  r o t o r ,   wi th   the   i n n e r   wal l   of  w h i c h  

hous ing   the  c o r r e s p o n d i n g   r o t o r s   are  in  s e a l i n g   c o n t a c t   wi th   r e s p e c t  

to  the  f l u i d   th rough  the  i n t e r m e d i a r y   of  the  a s s o c i a t e d   p r o f i l i n g s  

the  ends  of  the  hous ing   be ing   shut   of f   by  cove r s ,   t h e r e   being  p r o v i d e d  

in  or  a d j a c e n t   one  of  the   cove r s   means  for   the  supply   of  the  f l u i d  

and  in  or  a d j a c e n t   the  o t h e r   cover   means  for   the  d i s c h a r g e   of  the  f l u i d ,  

c h a r a c t e r i s e d   in  t h a t   the  s i de   face  of  the  male  r o t o r   is  formed  from  a  

p o r t i o n   of  one  or  more  h e l i c a l   p r o f i l i n g s   and  the  s ide   face  of  t h e  

female  r o t o r   from  one  or  more  c h a n n e l - s h a p e d   p r o f i l i n g s ,   the  p r o f i l i n g s  

of  the  male  r o t o r   and  of  the  female  r o t o r   being  of  such  a  shape  t h a t  

as  the  two  r o t o r s   are  r o l l i n g   on  each  o t h e r ,   in  the  o v e r l a p p i n g   a r e a  

d e f i n e d   by  the  two  p o i n t s   of  i n t e r s e c t i o n   of  the  c i r c u l a r   c r o s s - s e c t i o n s  

of  the  c y l i n d e r s ,   the  bo t tom  and  wa l l s   of  the  c h a n n e l - s h a p e d   p r o f i l i n g  

of  the  female  r o t o r   and  in  c o n t a c t   wi th   c r e s t s   forming  p a r t   of  t h e  

p r o f i l i n g   of  the  male  r o t o r ,   with  f o r m a t i o n   of  a  l i n e a r   s e a l .  

2.  Appara tus   a c c o r d i n g   to  c la im  1,  c h a r a c t e r i s e d   in  t h a t   the  l i n e a r  

s e a l   is  a  r e c t i l i n e a r   s e a l .  

3.  Apparatus   a c c o r d i n g   to  c la ims  1-2,  c h a r a c t e r i s e d   in  t h a t   t h e  

c r e s t   of  the  one  or  more  h e l i c a l   p r o f i l i n g s   is  a  curved  e longa t e   f a c e .  

4.  Apparatus   a c c o r d i n g   to  c la im  3,  c h a r a c t e r i s e d   in  tha t   t h e  

e l o n g a t e   face  has  a  v a r i a b l e   w i d t h .  



5.  Appa ra tu s   a c c o r d i n g   to  c la im  3,  c h a r a c t e r i s e d   in  t h a t   t h e  

e l o n g a t e   face  has  a  c o n s t a n t   w i d t h   in  the  l o n g i t u d i n a l   d i r e c t i o n  

t h e r e o f .  

6.  A p p a r a t u s   a c c o r d i n g   to  c l a ims   1-5,  c h a r a c t e r i s e d   in  t h a t  

in  case  of  an  o i l - f r e e   embodiment  of  the  a p p a r a t u s ,   the  s e a l i n g  

areas   of  the  p r o f i l i n g s   of  the   male  a n d / o r   female  r o t o r   a r e  

p rov ided   wi th   s t r i p s   of  s e l f - l u b r i c a t i n g   m a t e r i a l   and /o r   o f  

m a t e r i a l   having   e x t r a   s e a l i n g   p r o p e r t i e s .  

7.  A p p a r a t u s   a c c o r d i n g   to  c la ims   1-6,  c h a r a c t e r i s e d   in  t h a t   i t  

is  des igned   as  a  s c r e w - t y p e   c o m p r e s s o r ,  

8.  Appa ra tu s   a c c o r d i n g   to  c la ims   1-6,   c h a r a c t e r i s e d   in  t h a t  

i t   is  de s igned   as  a  m o t o r .  

9.  A p p a r a t u s   a c c o r d i n g   to  c la im  8,  c h a r a c t e r i s e d   in  t h a t   t h e  

motor  is   a  combus t ion   e n g i n e .  

1Q.  Appa ra tu s   a c c o r d i n g   to  c l a im  8,  c h a r a c t e r i s e d   in  t h a t   t h e  

motor  compr i ses   p r o v i s i o n s   for   d r i v i n g   same  by  means  of  a  gas  u n d e r  

high  p r e s s u r e   or  by  means  of  combus t ion   gases   o r i g i n a t i n g   from  a  

combust ion  to  be  r e a l i s e d   o u t s i d e   the   a p p a r a t u s .  
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