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(54)  Rotary  piston-type  supercharging  device. 
©  A  device  with  a  piston  1  rotating  in  a  cylindrical 
container  4,  provided  with  a  profile  consisting  in  an  arc  2'  of  a 
circle  and  in  a  portion  of  a  spiral  2  for  determining,  at  each 
revolution,  the  forming  of  two  chambers  10  and  11  with 
variable  volumes,  separated  and  sealed  due  to  valve  6 
operated  by  the  pressure  of  the  fluid  and  by  the  sliding 
against  said  profile  2-2'  so  as  to  realize  a  motor  under  the 
action  of  the  pressure  of  an  external  liquid,  or  a  supercharger 
if  operated  by  an  external  mechanical  energy. 
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The  p r e s e n t   i nven t ion   concerns  a  device   for  s u p e r c h a r g e r s ,  

f l u i d   motors  and  s i m i l a r   for  d e t e r m i n i n g   the  form  of  s u c  -  

t ion  and  exhaus t   chambers  with  v a r i a b l e   volume,  compr i s ing   a 

p i s ton   with  a  c i r c l e ' s   arc  and  a  s p i r a l ' s   po r t ion   p r o f i l e ,   r o -  

t a t i n g   ins ide   a ' c y l i n d r i c a l   c o n t a i n e r .  

It  is  a l r eady   known  t h a t   a c t u a l l y   the  a r t   p rov ides   s u p e r c h a r -  

gers  and  a l t e r n a t i v e   p i s ton   motors  s h o w i n g   global  low  e f f i -  

ciency  due  to  the  need  of  t r a n s f o r m i n g   the  mechanical   e n e r g y  

from  r o t a t i n g   to  a l t e r n a t i v e   and  vice  v e r s a .  

On  the  o ther   hand,  small  r o t a t i n g   shovel  t u r b i n e s   of  e v e r y  

kind  e x p l o i t   the  impulse  of  the  f l u i d   p a r t i c l e s   t r a s n f o r m i n g  

the  same  in  a  k i n e t i c   r o t a t i o n   moment,  but  t h e i r   e n e r g e t i c  

e f f i c i e n c y   is  l im i t ed   by  the  c a v i t a t i o n   phenomenon  and  by 

the  lack  of  s e a l .  

F i n a l l y ,   the  a l r eady   well  known  r o t a t i n g   p i s ton   motors  r e a -  

l ize   v a r i a b l e   volume  suc t ion   and  compress ion   chambers  for   t h e  

f l u i d s   by  means  of  va r ious   s e a l i n g   e lements   which,  due  to  t h e  

thermal  expansion  and  to  the  wear  of  the  pa r t s   in  c o n t a c t ,   do 

not  succeed  in  keeping  the  working  ambients  at  s e p a r a t e   p r e s -  

sures  with  consequent   lowering  of  the  r e s u l t i n g   e f f i c i e n c y .  



It  is  the  aim  of  the  p resen t   i nven t ion   to  e l i m i n a t e   in  the  s u -  

p e r c h a r g e r s   and  in  the  r o t a t i n g   motors  all  above  m e n t i o n e d  

i n c o n v e n i e n c e s .  

The  p r e s e n t   i n v e n t i o n ,   as  it  is  c h a r a c t e r i z e d   in  the  a t t a c h e d  

c l a ims ,   so lves   the  problem  of  c r e a t i n g   a  r o t a t i n g   p i s ton   d e -  

vice  for   al l   p o s s i b l e   a p p l i c a t i o n s ,   showing  a  high  e n e r g e t i c  

e f f i c i e n c y   and  a  high  s ea l ing   between  the  suc t ion   and  e x h a u s t  

c h a m b e r s .  

The  aim  is  reached  by  the  device  according   to  the  p r e s e n t   i n -  

ven t ion   compr i s ing   a  p i s ton   c h a r a c t e r i z e d   in  a  p r o f i l e   c o n s i s t -  

ing  in  a  c i r c l e ' s   arc  and  in  a  s p i r a l ' s   p o r t i o n ,   the  whole  c o r -  

r e s p o n d i n g   to  23c  r ad ian ,   r o t a t i n g ,   with  r e s p e c t   to  an  a x i s  

pass ing   th rough   the  geomet r i ca l   c e n t r e ,   ins ide   a  c y l i n d r i c a l  

c o n t a i n e r ,   and  c h a r a c t e r i z e d   in  a  valve  opera ted   by  the  f l u i d ' s  

p r e s s u r e s   for   de t e rmin ing   the  s e p a r a t i o n   and  the  s e a l i n g   b e t -  

ween  the  v a r i a b l e   volume  suc t ion   and  exhaust   chambers,   r e a l i z -  

ed  at  each  r e v o l u t i o n ,   from  the  s t r u c t u r e   of  said  p r o f i l e   and 

the  c i r c u l a r   wall  of  the  c o n t a i n e r .  

The  c o n s i d e r a b l e   advantages   of  the  p re sen t   i n v e n t i o n   are  d e -  

t e rmined   by  the  high  e f f i c i e n c y   of  the  t r a n s f o r m a t i o n   of  f l u i d  

p r e s s u r e   energy  into  mechanical   energy  and  vice  ve r sa ,   and  by 

the  f a c t   t h a t   the  device  shows  to  be  a b s o l u t e l y   r e v e r s i b l e   b e -  

ing  able  to  r e a l i z e   a  s u p e r c h a r g e r   or  a  motor  or  a  t u r b i n e   o r  

s i m i l a r .  

A  f u r t h e r   f e a t u r e   of  the  device  accord ing   to  the  p r e s e n t   i n v e n -  



t ion  c o n s i s t s   in  the  long  use  d u r a t i o n   t h e r e o f ,   as  those   e l e -  

ments  s u b j e c t   to  wear  are  very  l imi ted   and  s u b s t a n t i a l l y   a r e  

said  valve  and  said  p r o f i l e   which  show  a  minimum  f r i c t i o n  

s u r f a c e .  

The  p r e s e n t   i nven t ion   is  exp la ined   more  in  d e t a i l   h e r e i n b e l o w  

r e l a t i n g   to  the  a t t a c h e d   drawings  which  show  two  p r e f e r r e d   e m -  .  

b o d i m e n t s .  

Figures  1,  2,  3  and  4  show  the  scheme  of  the  p o s i t i o n s   of  t h e  

r o t a t i n g   p i s t o n   in  a  complete   r e v o l u t i o n   in  a  v a r i a n t   of  t h e  

device  accord ing   to  the  p r e s e n t   inven t ion   for  the  r e a l i z a t i o n  

of  a  f l u i d   s u p e r c h a r g e r .  

Figures   5,  6,  7  and  8  show  the  four  p o s i t i o n s   of  the  p i s t o n  

r e l a t i n g   to  the  t u r b i n e   or  motor  v a r i a n t .  

Figure  9  shows  a  v e r t i c a l ,   l a t e r a l   s e c t i o n .  

Re la t ing   to  the  d e t a i l s   of  the  drawings,   the  device  a c c o r d i n g  

to  the  p r e s e n t   i n v e n t i o n   mainly  c o n s i s t s   in  r o t o r   1  fo rmed  

by  a  c i r c l e ' s   arc  2'  and  a  s p i r a l ' s   po r t ion   2  with  a  maximum 

bending  r a d i u s  -   in  c o r r e s p o n d e n c e   to  arc  21 -  equal  to  t h e  

inner  maximum  bending  r ad ius   of  c o n t a i n e r   4  and  the  minimum 

bending  r a d i u s ,   in  po in t   5,  at  the  end  of  s p i r a l   po r t i on   2 

c o r r e s p o n d i n g   to  the  e x t r o f l e x i o n   of  valve  6,  having  i t s   f u l -  

curm  in  7,  for  the  s e a l i n g   s e p a r a t i o n   of  chambers  10  and  11, 

said  valve  being  p rov ided   for  r e t u r n i n g   in  the  a p p o s i t e   h o u s -  

ing  8,  r e a l i z e d   in  the  t h i c k n e s s   of  c o n t a i n e r   4  so  t h a t   t h r o u g h  

i n l e t   opening  9,  the  f l u i d  -   being  l iqu id   or  g a s e o u s  -   w i l l  



be  sucked  in  v a r i a b l e   volume  chamber  10  whi le ,   at  the  same 

t ime,  the  one  p resen t   in  chamber  11  will  be  pushed  by  t h e  

p r e s s u r e ,   due  to  the  p r o g r e s s i v e   volume  r e d u c t i o n   d e t e r m i n -  

ed  by  the  s l i d i n g   of  c i r c u l a r   por t ion   2'  a g a i n s t   the  i n n e r  

wall  of  c o n t a i n e r   4  towards  o u t l e t   opening  12.  

It  is  ev iden t   t ha t   varying  the  radius   vec to r   of  the  s p i r a l ,  

motors  and  s u p e r c h a r g e r s   will  be  ob ta ined   with  d i f f e r e n t  

working  q u a n t i t i e s .   Fur thermore ,   the  provided  ampl i tude  o f  

arc  2'  may  vary  accord ing   to  the  d i s t a n c e   of  openings  9  and 

12  which  are  comple te ly   c losed  at  the  dead  poin t   of  s a i d  

a r c .  

P a r t i c u l a r l y   in  the  s u p e r c h a r g e r   v a r i a n t   of  f i g u r e s   1,  2,  3 

and  4,  the  d i ame te r   of  opening  12  is  provided  smal l e r   t h a n  

the  one  of  i n l e t   opening  9  so  as  to  cause  the  p r e s s u r e   i n -  

c rease   of  the  f l u i d   f lowing  out  towards  u t i l i z a t i o n .  

It  is  obvious  t h a t   the  movement  of  valve  6  is  de termined  by 

the  s l i d i n g   of  p r o f i l e   2  -  2 '   and  by  the  p r e s s u r e   of  t h e  

f l u i d   p r e sen t   i n  h o u s i n g   8;  in  the  p re sen t   i n v e n t i o n   a l s o  

a  spr ing   for  opening  said  valve  may  be  p r o v i d e d .  

A  f u r t h e r   f e a t u r e   of  the  p r e sen t   i nven t ion   are  two  c o n n e c t i o n  

ducts   13  and  14  between  openings  9  and  12  and  chambers  10  and 

11  for  f a c i l i t a t i n g   the  opening  of  valve  6  in  the  v a r i a n t   o f  

a  motor  or  t u r b i n e ,   when  r o t a t i n g   p is ton   1  is  near  the  dead  

point   where  both  openings  9  and  12  are  c losed  by  po r t ion   21 

of  the  p r o f i l e .   In  the  v a r i a n t   of  the  s u p e r c h a r g e r ,   s a i d  



said  ducts  will  f a c i l i t a t e   the  exhaus t ,   p a r t i c u l a r l y   of  h o u s -  

ing  8,  and  the  opening  of  valve  6  a g a i n s t   end  3  of  the  p r o f i -  

l e .  

The  device  accord ing   to  the  p re sen t   i n v e n t i o n   and  in  t h e  

va r i an t   of  f i g u r e s   5,  6,  7  and  8  r o t a t e s   a n t i - c l o c k w i s e ;   i .  

e.  oppos i t e   to  above  mentioned  f i r s t   v a r i a n t ,   because  t h e  

f lu id   coming  from  a  s u p e r h e a t e d   steam  c o n t a i n e r ,   or  from  a 

c o n t a i n e r   for  compressed  gases ,   or  expansion  gases  from  f u e l ,  

when  e n t e r i n g   opening  12  exe r t s   a  p r e s su re   aga in s t   the  s t r u c -  

ture  15  of  the  p r o f i l e ,   e v e n t u a l l y   ac t ing   also  through  d u c t  

14,  and  the  expans ion   t h e r e o f   in  v a r i a b l e   volume  chamber  11 

is  e x p l o i t e d   for  o p e r a t i n g   the  axis  of  r o to r   1,  like  a  t u r b i -  

ne  or  a  motor.  In  t h i s   case  the  e x p l o i t e d   f l u i d   will  be  e -  

j ec ted   through  opening  9  towards  the  e x h a u s t .  

In  all  the  v a r i a n t s   the  box  of  the  c y l i n d r i c a l   c o n t a i n e r   4 

will  be  screwed  or  c losed   in  any  o ther   way  at  the  two  s i d e s  

the reo f   by  means  of  covers  or  f l a t s   16,  and  the  axis  or  p i -  

nion  17  is  connected   to  the  p ivo t s   18  of  f l a t   bearing  19 

and  to  outer   b e a r i n g s   2 0 .  

In  a  f u r t h e r   v a r i a n t ,   valve  6  may  show  such  a  t h i c k n e s s   t o  

close  housing  8  and  to  avoid  the  movement  and  the  t u r b u l e n -  

ce  of  the  f l u i d   in  said  housing.   In  t h i s   case  c o n t a i n e r   4 

will  have  a  t h i c k n e s s   to  allow  the  r e a l i z a t i o n   of  an  i n n e r  

ambient  for  r e c e i v i n g   and  c o n t a i n i n g   the  body  of  said  v a l -  

ve  6 .  



1.  A  device   for  f l u i d   s u p e r c h a r g e r s   and  motors  compris ing  a  r o -  

tor   (1)  ins ide   a  c y l i n d r i c a l   c o n t a i n e r   (4),  c losed   by  c o v e r s  

or  f l a t s   (16),   c h a r a c t e r i z e d   in  a  c i r c l e ' s   arc  (2 ' )   and  s p i -  

r a l ' s   p o r t i o n   (2)  p r o f i l e   with  a  maximum  bending  r a d i u s  -   in  

c o r r e s p o n d e n c e   to  arc  (21 )  -   equal  to  the  inner   maximum  bend-  

ing  r ad ius   of  c o n t a i n e r   (4)  and  the  minimum  bending  r a d i u s ,  

in  poin t   (5) ,   at  the  end  of  s p i r a l   po r t ion   (2)  c o r r e s p o n d i n g  

to  the  e x t r o f l e x i o n   of  valve  (6) ,   having  i ts   fulcrum  in  ( 7 ) ,  

for  the  s e a l i n g   s e p a r a t i o n   of  chambers  (10)  and  (11),  s a i d  

valve  being  provided  for   r e t u r n i n g   in  appos i t e   housing  (B) ,  

r e a l i z e d   in  the  t h i c k n e s s   of  c o n t a i n e r   (4)  so  t h a t   t h r o u g h  

i n l e t   opening  (9)  the  f l u i d  -   being  l i qu id   or  g a s e o u s - w i l l  

be  sucked  into  v a r i a b l e   volume  chamber  (10)  whi le ,   at  the  s a -  

me  t ime,   the  one  p r e sen t   in  chamber  (11)  will   be  pushed  b y  

the  p r e s s u r e ,   due  to  the  p r o g r e s s i v e   volume  r e d u c t i o n   d e t e r -  

mined  by  the  s l i d i n g   of  c i r c u l a r   po r t i on   ( é ' )   a g a i n s t   t h e  

inner   wall  of  c o n t a i n e r   ( ' )   towards  o u t l e t   opening  ( 1 2 ) .  

2.  A  device   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t ha t   the  d i a -  

meter  of  o u t l e t   opening  (12)  is  less   than  the  one  of  i n l e t  

opening  (9)  so  as  to  i nc r ea se   the  o u t l e t   f l u i d   p r e s s u r e .  

3.  A  device   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t ha t   r o t o r  

{1)  t u rns   a n t i - c l o c k w i s e   under  the  push  of  gases ,   compressed  

or  de r ived   drom  f u e l s ,   aga ins t   the  s t r u c t u r e   (15)  of  t h e  

p r o f i l e ,   and  in  the  txpans ion   t h e r e o f   in  the  v a r i a b l e   v o l u -  

me  chamber  (11)  is  e x p l o i t e d   for  o p e r a t i n g   the  axis  or  p i -  

vot  ( 1 7 ) .  



4.  A  device   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   v a l v e  

(6)  is  opera ted   by  the  s l i d ing   of  p r o f i l e   ( 2 - 2 ' )   and  by  t h e  

p r e s s u r e   of  the  f l u i d   present   in  housing  8 .  

5.  A  device  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  a  s p r i n g  

which  pushes,   when  opening,   valve  (6)  a g a i n s t   p r o f i l e   ( 2 - 2 ' ) .  

6.  A  device   accord ing   to  c la im 1 ,   c h a r a c t e r i z e d   in  two  c o n n e c -  

t i o n  d u c t s   (13)  and  (14)  between  openings   (9)  and  (12)  and 

chambers  (10)  and  (11)  for  f a c i l i t a t i n g   the  opening  of  v a l v e  

(6)  in  the  v a r i a n t   of  a  motor  or  t u r b i n e ,   when  r o t a t i n g   p i -  

ston  (1)  is  near  the  dead  point   where  both  openings  (9)  

and  (12)  are  c losed   by  por t ion   (2 ' )   of  the  p r o f i l e .  

7.  A  device  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   in  t h e  

v a r i a n t   of  the  s u p e r c h a r g e r ,   said  ducts   wil l   f a c i l i t a t e  

the  exhaus t ,   p a r t i c u l a r l y   of  housing  (8) ,   and  the  open ing  

o f  v a l v e   (6)  a g a i n s t   end  (3)  of  the  p r o f i l e .  

8.  A  device  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   v a l -  

ve  (6)  shows  a  dimension  such  as  to  c lose   housing  (8),  b u t  

wi th in   the  t h i c k n e s s   of  c o n t a i n e r   ( 4 ) .  

9.  A  device  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

provided  ampl i tude   of  arc  (2 ')   may  vary  accord ing   to  t h e  

d i s t a n c e   of  openings  (9)  and  (12)  which  are  c o m p l e t e l y  

c losed  at  the  dead  point   of  said  a r c .  
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