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©  Motor-driven  compressor  unit  particularly  for  airtight  compressors  on  fluid  compressing  or  refrigerating  machines. 
The  present  invention  relates  to  a  motor-driven  com- 

pressor  unit,  particularly  for  airtight  compressors  on  refriger- 
ating  machines,  comprising  a  main  part  (1),  a  crankshaft  (3) 
which  rotates  in  a  first  seat  in  the  main  part (1)  and  the  crank 
pin  (4)  of  which  constitutes  one  end  of  the  shaft,  a  piston  (2) 
which  slides  in  a  second  seat  in  the  main  part  (1),  and  a 
single-piece  connecting  rod  (5)  coupled  directly  to  the  crank 
pin  (4)  with  no  parts  inbetween  and  to  the  piston  (2)  by 
means  of  a  pin  (8).  In  one  arrangement  of  the  present 
invention,  an  opening  (10)  is  made  in  the  piston  slide  seat 
nearest  the  crank  pin  (4)  so  that  parts  may  be  assembled  in 
the  following  order:  crankshaft  (3)  in  the  main  part  (1)  with 
the  crank  pin  (4)  in  the  bottom  dead  centre  position; 
connecting  rod  (5)  straight  inside  the  crank  pin  (4)  through 
the  said  opening  (10);  piston  (2)  in  the  cylindrical  seat;  pin  (8) 
in  the  piston  (2)  and  connecting  rod  (5).  Besides  making 
assembly  easier,  this  arrangement  reduces  the  number  of 
component  parts  required  as  well  as  friction  and  total 
weight. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  m o t o r - d r i v e n  

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

on  f l u i d   c o m p r e s s i n g   or  r e f r i g e r a t i n g   m a c h i n e s ,  

c o m p r i s i n g :   a  main   p a r t   w i t h   a t   l e a s t   a  f i r s t   a n d  

s e c o n d   c y l i n d r i c a l   s e a t   a t   r i g h t - a n g l e s   to  e a c h  

o t h e r ;   a  p i s t o n   w i t h   at   l e a s t   one  h o l e   in  i t s   s i d e  

w a l l s   and  w h i c h   s l i d e s   i n s i d e   t h e   s a i d   f i r s t   c y l i n -  

d r i c a l   s e a t ;   a  c r a n k s h a f t   w i t h   a  c r a n k   p i n   w h i c h  

r o t a t e s   in   t he   s a i d   s e c o n d   c y l i n d r i c a l   s e a t ;   a  c o n -  

n e c t i n g   rod   f o r   c o n v e r t i n g   t he   c i r c u l a r   m o v e m e n t  

c r e a t e d   by  t h e   c r a n k   p i n   i n t o   a  b a c k - a n d - f o r t h  

m o v e m e n t   of  t he   s a i d   p i s t o n ,   t h e   s a i d   c o n n e c t i n g  

rod   h a v i n g   a t   l e a s t   a  f i r s t   and  s e c o n d   e y e ,   t h e  

f i r s t   f o r   c o n n e c t i n g   the  s a i d   c o n n e c t i n g   rod   t o  

t he   s a i d   p i s t o n   by  means  of  a t   l e a s t   one  p i n   i n s e r t e d  

i n s i d e   t h e   s a i d   h o l e   of  t h e   s a i d   p i s t o n   and  in   t h e  

s a i d   f i r s t   e y e ,   and  the   s e c o n d   i n s e r t i n g   the  s a i d  

c o n n e c t i n g   rod   i n s i d e   the   s&id  c r a n k   p i n .  

One  of   t he   m a j o r   p r o b l e m s   i n v o l v e d   in  d e s i g n i n g  

and  m a n u f a c t u r i n g   m o t o r - d r i v e n   c o m p r e s s o r   u n i t s  

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

v a r i o u s   p a r t s   on  the   r e f r i g e r a t i n g   f l u i d   c o m p r e s s i o n  

s y s t e m ,   in  p a r t i c u l a r   the   c r a n k s h a f t ,   c o n n e c t i n g  

rod   and  p i s t o n   a s s e m b l y .   A  n u m b e r   of   s o l u t i o n s  

to  t h i s   p r o b l e m   a re   a l r e a d y   k n o w n .  



In  one  o f   t h e s e ,   t he   c o n n e c t i n g   r o d   has   a  s i d e   s l o t  

and  eye   f o r   t h e   c r a n k   w i t h   a  l a r g e r   d i a m e t e r   t h a n  

on  t h e   c r a n k   p i n .   For   a s s e m b l i n g   t he   p a r t s ,   t h e  

c r a n k s h a f t   i s   f i r s t   i n s e r t e d   i n t o   t h e   ma in   p a r t  

on  t h e   c o m p r e s s o r ,   f o l l o w e d   by  t h e   c o n n e c t i n g   r o d -  

p i n - p i s t o n   g r o u p   a l r e a d y   a s s e m b l e d   t o g e t h e r .  

The  c o n n e c t i n g   rod  i s   t h e n   t u r n e d   r o u n d   t h e   p i n  

and  i n s e r t e d ,   t h r o u g h   t h e   s a i d   s l o t ,   i n t o   t h e   c r a n k  

p i n .   The  d i f f e r e n c e   b e t w e e n   t h e   d i a m e t e r s   i s   t h e n  

a d j u s t e d   by  means   of  a  b u s h i n g .  

T h i s   s o l u t i o n ,   h o w e v e r ,   e n t a i l s   m a c h i n i n g   d i f f i c u l t i e s  

f o r   m a k i n g   t h e   s l o t   and  a l s o   i n c r e a s e s   t h e   n u m b e r  

of  c o m p o n e n t   and  mov ing   p a r t s   i n v o l v e d .  

In  a n o t h e r   s o l u t i o n ,   c o n n e c t i o n   i s   made  by  a s s e m b l i n g  

a  b a l l   j o i n t   b e t w e e n   t h e   c o n n e c t i n g   rod   and  p i s t o n  

so  t h a t   t h e   c r a n k s h a f t   can   be  a s s e m b l e d   f i r s t   i n  

t h e   m a i n   p a r t   of  t h e   c o m p r e s s o r   f o l l o w e d   by  t h e  

c o n n e c t i n g   r o d - p i s t o n   a s s e m b l y .   The  c o n n e c t i n g  

rod   i s   t h e n   l o w e r e d   and  i n s e r t e d   i n t o   t h e   c r a n k  

p i n   w h i c h   h a s   a  s m a l l e r   d i a m e t e r   t h a n   t h e   eye   o n  

t he   c o n n e c t i n g   r o d .   In  t h i s   c a s e   t o o ,   a  c l e a r a n c e  

b u s h i n g   i s   a s s e m b l e d   b e t w e e n   t h e   c o n n e c t i n g   r o d  

and  c r a n k   p i n .   The  d i f f i c u l t i e s   i n v o l v e d   in   t h i s  

s o l u t i o n   a r e   m a c h i n i n g   t h e   b a l l   j o i n t   and  a c c u r a t e  

a s s e m b l y   of   t he   b u s h i n g   w h i c h   a g a i n   i n c r e a s e s   t h e  

n u m b e r   of   c o m p o n e n t   and  m o v i n g   p a r t s   i n v o l v e d .  

In  y e t   a n o t h e r   s o l u t i o n ,   t h e   eye  of   t he   c o n n e c t i n g  

rod  on  t h e   c r a n k   s i d e   i s   made  v e r y   f l a t   w i t h   s.  s h o r t  



c r a n k   p i n   s m a l l e r   in  d i a m e t e r   t h a n   the   e y e .   T h i s  

is   done   so  t h a t   i t   c a n n o t   be  i n s e r t e d   s t r a i g h t   i n t o  

the  eye  to   w h i c h   i t   must   be  c o n n e c t e d   u s i n g   a  b u s h i n g .  

In  t h i s   c a s e   t h e   c r a n k s h a f t   i s   i n s e r t e d   f i r s t ,   f o l l o w e d  

by  t h e   p i s t o n - p i n - c o n n e c t i n g   rod  a s s e m b l y ,   t h e  

c o n n e c t i n g   r o d   b e i n g   p a s s e d   o v e r   t he   c r a n k   p i n   w h i c h  

is  s h o r t   e n o u g h   n o t   to  i n t e r f e r e   w i t h   i t .   T h e  

d r a w b a c k s   of   t h i s   s o l u t i o n ,   h o w e v e r ,   a r e   t he   c r i t i c a l  

n a t u r e   o f   t h e   s y s t e m   w h i c h   p r o v i d e s   f o r   o n l y   a n  

i n d i r e c t   c o n n e c t i o n   of  the   c r a n k   p i n   to  t he   e y e  

of  t h e   c o n n e c t i n g   rod  and  t h e   h i g h e r   n u m b e r   o f  

c o m p o n e n t   p a r t s   i n v o l v e d .  

O t h e r   s o l u t i o n s   p r o v i d e   f o r   a s s e m b l i n g   the   c r a n k s h a f t  

a f t e r   t h e   c o n n e c t i n g   r o d - p i s t o n   a s s e m b l y .   The  s h a f t  

is  g e n e r a l l y   l o n g e r   w i t h   a  s m a l l e r   d i a m e t e r   t h a n  

the  p a r t   i n s e r t e d   i n t o   the   main  p a r t   on  t h e  c o m p r e s s o r  

or  t h e   e c c e n t r i c   p a r t   of  the   c r a n k   so  i t   can   b e  

i n s e r t e d   i n t o   t h e   main  p a r t   t h r o u g h   the   eye  on  t h e  

c o n n e c t i n g   r o d .   In  t h i s   c a s e ,   t he   f l y w h e e l   i s   o n  

the  o p p c s i t e   s i d e   of  t he   c r a n k s h a f t   as  c o m p a r e d  

w i t h   t h e   p r e v i o u s   s o l u t i o n s   w h i c h   m e a n s  a   s e c o n d  

s u p p o r t   i s   n e e d e d   f o r   the   c r a n k s h a f t .   T h i s   i s  

a s s e m b l e d   a f t e r   t h e   s h a f t   t h u s   r e s u l t i n g   in  g r e a t e r  

f r i c t i o n ,   more   m a c h i n i n g   and  i n c r e a s e d   w e i g h t   o f  

the  o v e r a l l   m e c h a n i s m .  

O t h e r   s o l u t i o n s   p r o v i d e   f o r   a  c o n n e c t i n g   rod  i n  

two  p a r t s   so  t h a t   i t   can  be  a s s e m b l e d   a f t e r   i n s e r t i n g  

the  p i s t o n   i n t o   t h e   c y l i n d e r   and  t he   two  p a r t s   s c r e w e d  



t o g e t h e r .   B e s i d e s   t h e   o b v i o u s   d i f f i c u l t y   of  m a c h i n i n g  

t h e   c o n n e c t i n g   rod   in   two  p a r t s ,   t h i s   s o l u t i o n   a l s o  

i n v o l v e s   t h e   p r o b l e m   of   i n c r e a s e d   w e i g h t   o f   t h e  

m o v i n g   p a r t s .  

The  aim  of  t he   p r e s e n t   i n v e n t i o n   i s   t h e r e f o r e   t o  

o v e r c o m e   t he   a b o v e   d r a w b a c k s   by  p r o v i d i n g   a  m e a n s  

of   c o n s t r u c t i n g   a  m c t o r - d r i v e n   c o m p r e s s o r   u n i t   w h i c h  

e n a b l e s   t h e   c o m p o n e n t   p a r t s   of   the   r e f r i g e r a t i n g  

f l u i d   c o m p r e s s i o n   s y s t e m   to  be  a s s e m b l e d   q u i c k l y  

a n d  e a s i l y .  

A  f u r t h e r   aim  of  t h e   p r e s e n t   i n v e n t i o n   i s   to  o v e r c o m e  

t h e   d i f f i c u l t i e s   i n v o l v e d   i n   m a c h i n i n g   t h e   s a i d  

c o m p o n e n t   p a r t s .   A  f u r t h e r   aim  is  to  r e d u c e   t h e  

w e i g h t   and  n u m b e r   of   t h e   s a i d   c o m p o n e n t   p a r t s   s o  

as  to  r e d u c e   t h e   f r i c t i o n   and  b e n d i n g   m o m e n t s   e x e r t e d  

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

W i t h   t h e s e   a i m s   in   v i e w ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s  

to  a  m o t o r - d r i v e n   c o m p r e s s o r   u n i t ,   p a r t i c u l a r l y  

f o r   a i r t i g h t   c o m p r e s s o r s   on  f l u i d   c o m p r e s s i n g   o r  

r e f r i g e r a t i n g   m a c h i n e s ,   c o m p r i s i n g :   a  m a i n   p a r t  

w i t h   a t   l e a s t   a  f i r s t   and  s e c o n d   c y l i n d r i c a l   s e a t  

a t   r i g h t - a n g l e s   to  e a c h   o t h e r ;   a  p i s t o n   w i t h   a t  

l e a s t   o n e   h o l e   in  i t s   s i d e   w a l l s   and  w h i c h   s l i d e s  

i n s i d e   t he   s a i d   f i r s t   c y l i n d r i c a l   s e a t ;   a  c r a n k s h a f t  

w i t h   a  c r a n k   p i n   w h i c h   r o t a t e s   in  t he   s a i d   s e c o n d  

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

t he   c i r c u l a r   m o v e m e n t   c r e a t e d   by  the  c r a n k   p i n   i n t o  



a  b a c k - a n d - f o r t h   m o v e m e n t   of  t he   s a i d   p i s t o n ,   t h e  

s a i d   c o n n e c t i n g   r o d   h a v i n g   at   l e a s t   a  f i r s t   a n d  

s e c o n d   e y e ,   t he   f i r s t   f o r   c o n n e c t i n g   t h e   s a i d   c o n -  

n e c t i n g   rod   to  t h e   s a i d   p i s t o n   by  means   of   a t   l e a s t  

one  p i n   i n s e r t e d   i n s i d e  t h e   s a i d   h o l e   on  t h e   s a i d  

p i s t o n   end  in  t h e   s a i d   f i r s t   e y e ,   and  t h e   s e c o n d  

f o r   i n s e r t i n g   t he   s a i d   c o n n e c t i n g   rod   i n s i d e   t h e  

s a i d   c r a n k   p i n ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t  

t h e   s a i d   c r a n k   p i n   c o n s t i t u t e s   one  of   two  e n d s  

of   t he   s a i d   c r a n k s h a f t ,   t h a t   t he   s a i d   c o n n e c t i n g  

r o d   i s   a  s i n g l e   p i e c e ,   t h a t   t he   s a i d   c r a n k   p i n  

and  the   s a i d   s e c o n d   eye  a re   c o n n e c t e d   d i r e c t l y  

w i t h   no  c o m p o n e n t   p a r t s   i n b e t w e e n ,   and  t h a t   c o n -  

s t r u c t i o n   means   a r e   p r o v i d e d   f o r   a s s e m b l i n g   t h e  

s a i d   c o n n e c t i n g   rod   a f t e r   i n s e r t i n g   the   s a i d   c r a n k s h a f t  

in   t he   s a i d   s e c o n d   c y l i n d r i c a l   s e a t   w i t h o u t   a l t e r i n g  

t he   a x i a l   p o s i t i o n   of   the   s a i d   c r a n k s h a f t   a f t e r  

i t   has   b e e n   i n s e r t e d ,   and  f o r   c o n n e c t i n g   t h e   s a i d  

p i s t o n   to  the   s a i d   c o n n e c t i n g   rod   by  m e a n s   of  t h e  

s a i d   p i n   a f t e r   a s s e m b l i n g   the   c o n n e c t i n g   r o d   i n  

t h e   c r a n k   p i n .  

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   w i t h   r e f e r e n c e  

to  the   a t t a c h e d   d i a g r a m s   in  w h i c h :  

-  F i g .   1  shows   an  e x p l o d e d   c r o s s   s e c t i o n   of  a  

n u m b e r   of  p a r t s   on  a  m o t o r - d r i v e n   c o m p r e s s o r   u n i t  

s h o w i n g   one  p o s s i b l e   a r r a n g e m e n t   of   t he   p r e s e n t  

i n v e n t i o n ;  



-  F i g .   2  shows  t h e   same  s e c t i o n   as  in   F i g .   1  a f t e r  

t h e   p a r t s   a r e   a s s e m b l e d ;  

-  F i g .   3  shows  a  t o p   v i e w   of  how  the   p r e s e n t   i n v e n t i o n  

i s  a r r a n g e d ;  

-  F i g .  4   shows  a  c r o s s   s e c t i o n   of   t h e   m o t o r - d r i v e n  

c o m p r e s s o r   u n i t   s h o w i n g   a n o t h e r   p o s s i b l e   a r r a n g e m e n t  

of   t h e   p r e s e n t   i n v e n t i o n ;  

-  F i g s   5 - 1 0   show  a  n u m b e r   of  p o s s i b l e   a r r a n g e m e n t s  

of   p a r t i c u l a r   p a r t s   o f   t h e   p r e s e n t   i n v e n t i o n .  

Number   1  in  F i g .   1  i n d i c a t e s   t h e   m a i n   p a r t   on  t h e  

m o t o r - d r i v e n   c o m p r e s s o r   u n i t .   T h i s   c o m p r i s e s   a  

c y l i n d r i c a l   s e a t   f o r   p i s t o n   2  and  a  s e a t   f o r   c r a n k s h a f t  

3  w h i c h ,   in  t u r n ,   c o m p r i s e s   c r a n k   p i n   4.  C o n n e c t i n g  

r o d  5   b e t w e e n   p i s t o n   2  and  c r a n k s h a f t   3  has   o n e  

eye  (6)  f o r   a c c o m o d a t i n g   c r a n k   p i n   4  and  a n o t h e r  

eye  (7)  f o r   a c c o m o d a t i n g   p i n   8.  The  l a t t e r   a l s o  

p a s s e s   t h r o u g h   h o l e s   9  in   p i s t o n   2  f o r   c o n n e c t i n g  

r o d   5  and  p i s t o n   2 .  

On  t h e   ma in   p a r t   of   m o t o r - d r i v e n   c o m p r e s s o r   1  w i t h  

t h e   c y l i n d r i c a l   s e a t   f o r   p i s t o n   2,  t h e r e   i s   a n  

o p e n i n g   ( 1 0 ) .   When  a s s e m b l i n g   t h e   c o m p o n e n t   p a r t s ,  

c r a n k s h a f t   3  i s   t u r n e d   u n t i l   c r a n k   p i n   4  r e a c h e s  

t h e   b o t t o m   dead   c e n t r e   as  shown  i n   t h e   d i a g r a m .  

C o n n e c t i n g   rod   5  i s   t h e n   i n s e r t e d   h o r i z o n t a l l y ,  

as  shown  in  t h e   d i a g r a m ,   t h r o u g h   o p e n i n g   1 0 .  



P i s t o n   2  i s   t h e n   i n s e r t e d   i n t o   t he   c y l i n d r i c a l  

s e a t   of  main   p a r t   1,  s t a r t i n g   f rom  the   p o s i t i o n  

shown  in  the   d i a g r a m ,   u n t i l   h o l e s   9  c o i n c i d e   w i t h  

eye  7  of  c o n n e c t i n g   rod  5.  At  t h i s   p o i n t ,   p i n  

8  i s   a s s e m b l e d   and  s e c u r e d   u s i n g   one  of   t he   t e c h n i q u e s  

d e s c r i b e d   l a t e r   on.  F i n a l l y ,   c o v e r   12,  i n c l u d i n g  

v a l v e s   no t   shown  in  the   d i a g r a m ,   i s   f i t t e d   to  m a i n  

p a r t   1  u s i n g   s c r e w s   1 1 .  

F i g .   2  shows  t h e   F i g .   1  p a r t s   a f t e r   a s s e m b l y   u s i n g  

the   same  n u m b e r i n g   s y s t e m .  

F i g .   3  shows  a  top   v i e w   of   t h e   a r r a n g e m e n t   a l r e a d y  

d e s c r i b e d   w i t h   t he   c o m p o n e n t   p a r t s   n u m b e r e d   i n  

the   same  way  as  f o r   F i g s   1  and  2.  N o t i c e   in  p a r t i c u l a r  

the   shape   and  p o s i t i o n   of  o p e n i n g   10  f o r   a s s e m b l i n g  

c o n n e c t i n g   rod   5.  P i s t o n   2  i n s i d e   main  p a r t   1 

of   the   m o t o r - d r i v e n   c o m p r e s s o r   i s   d rawn  w i t h   a  

d o t t e d   l i n e .  

The  d i a g r a m s   c l e a r l y   show  to  w h a t   e x t e n t   o p e n i n g  

10  s i m p l i f i e s   a s s e m b l y   of   t he   v a r i o u s   c o m p o n e n t  

p a r t s   i n v o l v e d .  

T h e r e   is   no  n e e d   to   d i v i d e   t h e   c o n n e c t i n g   rod  i n  

two  or  a s s e m b l e   a  b u s h i n g   b e t w e e n   c r a n k   p in   4  a n d  

eye  6  on  the   c o n n e c t i n g   r o d .   What  is   more ,   t h e  

c r a n k s h a f t   may  be  as  s h o r t   as  p o s s i b l e   w i t h   n o  

need   f o r   a  s e c o n d   s u p p o r t   f o r   t he   s h a f t   on  t h e  

c r a n k   p i n   s i d e .   The  n u m b e r   of  c o m p o n e n t   p a r t s  

u s e d   and,   c o n s e q u e n t l y ,   a l s o   t h e   w e i g h t   of  m o v i n g  



p a r t s   i s   r e d u c e d   to  a  minimum  in  t h a t   b o t h   t h e  

c r a n k s h a f t   and  c o n n e c t i n g   rod   may  h a v e   min imum  d i a m -  

e t e r s   r e s u l t i n g   in  a  b i g   r e d u c t i o n   in  f r i c t i o n ,  

m a c h i n i n g   and  t he   b e n d i n g   moments   e x e r t e d   on  t h e  

c r a n k s h a f t .  

F i g .   4  shows  a n o t h e r   p o s s i b l e   a r r a n g e m e n t   of   t h e  

p r e s e n t   i n v e n t i o n .   The  c o m p o n e n t   p a r t s   and  n u m b e r s  

a r e   t h e   same  as  in   t h e   p r e v i o u s   d i a g r a m s   so  o n l y  

t h e   c h a n g e s   w i l l   be  d e s c r i b e d .   In  t h e   F i g .   4  a r r a n g e -  

m e n t ,   p i s t o n   2  has   b e e n   made  l o n g e r   to   b r i n g   t h e  

p i n   8  s e a t   a r e a   s u f f i c i e n t l y   c l e a r   of  ma in   p a r t  

1  ( o p e n i n g   10  i s   no  l o n g e r   n e e d e d )   so  as  to   e n a b l e  

t h e   p a r t s   to  be  a s s e m b l e d   in  t h e   same  way  a s  

p r e v i o u s l y ,   i . e . :   f i r s t   c r a n k s h a f t   3,  t h e n   c o n n e c t i n g  

rod   5,  p i s t o n   2  f rom  t h e   ma in   p a r t   (1)   s i d e ,   i n c l u d i n g  

t h e   v a l v e s   no t   shown  and ,   f i n a l l y ,   p i n   8 .  

F i g s   5  and  6  show  a  t y p e   of   p i n   8  t h a t   may  be  u s e d  

w i t h   t h e   p r e s e n t   i n v e n t i o n   and  how  i t   i s   f i t t e d  

i n s i d e   p i s t o n   2.  Two  s l o t s   (15)   a r e   m i l l e d   on  t h e  
.  

e n d s   of   p i n   8  and  two  h o l e s   d r i l l e d   in   t h e   p i s t o n  

s o  t h a t   p i n   8  may  be  s e c u r e d   u s i n g   one  or   two  p i n s  

( 1 3 ) .   One  of  t h e s e   may  even   be  i n s e r t e d   in   p i s t o n  

2  b e f o r e   i t   i s   a s s e m b l e d   in   i t s   c y l i n d r i c a l   s e a t .  

G r o o v e   16  and  h o l e   17  a r e   f o r   l u b r i c a n t .  

F i g s   7  and  8  show  a n o t h e r   p o s s i b l e   t y p e   of  p i n   8 

and  h o w  i t   i s   f i t t e d   i n s i d e   p i s t o n   2.  T h e r e   i s  



a  b l i n d   h o l e   (18)   a t   e a c h   end   so  t h a t   p i n s   13  c a n n o t  

go  r i g h t   t h r o u g h .  

F i g .   9  s h o w s   a n o t h e r   t y p e   o f   p i n   8  w i t h   a  g r o o v e   ( 1 9 )  

a t   e a c h   end   f o r   a c c o m o d a t i n g   s p r i n g   p l a t e s   14  s e c u r i n g  

t h e  p i n   8  to  p i s t o n   2.  T h e  - t w o   g r o o v e s   (19)   a r e  

p o s i t i o n e d   so  t h a t ,   when  t h e   p i n   i s   i n s e r t e d   i n t o   t h e  

p i s t o n ,   t h e y   c o r r e s p o n d   w i t h   t h e   gaps   b e t w e e n   t h e  

c o n n e c t i n g   r o d   and  i n s i d e   w a l l s   of  t he   p i s t o n   so  t h a t  

t h e   s p r i n g   p l a t e s   can  be  i n s e r t e d   s t r a i g h t   i n t o   t h e  

g r o o v e s   on  t he   p i n   w i t h   no  n e e d   f o r   s l o t s   in  t he   w a l l s  

of   t he   p i s t o n .  

F i g s   10,  11  and  12  show  o t h e r   p o s s i b l e   t y p e s   of  p i n s  

c o m b i n i n g   t h e   f e a t u r e s   of   t h e   p r e v i o u s   ones   w i t h ;  

g r o o v e   19  f o r   s p r i n g   p l a t e   14  and  b l i n d   h o l e   18  f o r  

p i n   13  ( F i g .   1 0 ) ;   g r o o v e   19  and  m i l l e d   s l o t   15  f o r  

p i n   13  ( F i g .   1 1 ) ;   b l i n d   h o l e   18  and  m i l l e d   s l o t   1 5  

( F i g .   1 2 ) .  

The  a d v a n t a g e s   of  t he   p r e s e n t   i n v e n t i o n   w i l l   be  c l e a r  

f r o m   t he   d e s c r i p t i o n   g i v e n .  

F i r s t l y ,   t h e   p o s s i b i l i t y   of   c o n s t r u c t i n g   a  m o t o r -  

d r i v e n   c o m p r e s s o r   u n i t   in   s u c h   a  way  t h a t   the   p a r t s  

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

may  be  a s s e m b l e d   q u i c k l y   and  e a s i l y .  

S e c o n d l y ,   t h e   a d v a n t a g e   o f   r e d u c i n g   the   number   o f  

c o m p o n e n t   p a r t s   and,   c o n s e q u e n t l y ,   a l s o   t he   amoun t   o f  



m a c h i n i n g   i n v o l v e d .  

T h i r d l y ,   t h e   a d v a n t a g e   of   r e d u c i n g   the   w e i g h t  o f  m o v i n g  

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

t h e   b e n d i n g   m o m e n t s   e x e r t e d   on  t h e   c r a n k s h a f t .  

To  t h o s e   s k i l l e d   in  t he   a r t   i t   w i l l   be  c l e a r   t h a t   a  

n u m b e r   o f   c h a n g e s   can  be  made  to   t he   d e v i c e   d e s c r i b e d  

w i t h o u t ,   h o w e v e r ,   d e p a r t i n g   f r o m  t h e   s c o p e   o f  t h e  

p r e s e n t   i n v e n t i o n .  



1)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t ,   p a r t i c u l a r l y   f o r   a i r -  

t i g h t   c o m p r e s s o r s   on  f l u i d   c o m p r e s s i n g   or   r e f r i g e r a t i n g  

m a c h i n e s ,   c o m p r i s i n g :   a  ma in   p a r t   (1)   w i t h   a t   l e a s t   a  

f i r s t   and  s e c o n d   c y l i n d r i c a l   s e a t   a t   r i g h t - a n g l e s   to  e a c h  

o t h e r ;   a  p i s t o n   (2)  w i t h   at   l e a s t   one  h o l e   (9)  in  i t s  

s i d e   w a l l s   and  w h i c h   s l i d e s   i n s i d e   t h e   s a i d   f i r s t   c y l i n -  

d r i c a l   s e a t ;   a  c r a n k s h a f t   (3)  w i t h   a  c r a n k   p i n   (4)  w h i c h  

r o t a t e s   in   the   s a i d   s e c o n d   c y l i n d r i c a l   s e a t ;   a  c o n n e c t -  

i n g   r o d   (5)  f o r   c o n v e r t i n g   t h e   c i r c u l a r   m o v e m e n t   c r e a t e d  

by  t h e   c r a n k   p i n   (4)  i n t o   a  b a c k - a n d - f o r t h   m o v e m e n t   o f  

t h e   s a i d   p i s t o n   ( 2 ) ,   t he   s a i d   c o n n e c t i n g   rod   (5)  h a v i n g  

a t   l e a s t   a  f i r s t   and  s e c o n d   e y e ,   (7,   6)  t h e   f i r s t   f o r  

c o n n e c t i n g   the   s a i d   c o n n e c t i n g   rod  (5)   to   t h e   s a i d   p i s -  

t o n   (2)   by  means   of   a t   l e a s t   one  p i n   (  8)  i n s e r t e d   i n s i d e  

t h e   s a i d   h o l e   (9)  on  t he   s a i d   p i s t o n   (2)   and  in  t h e   s a i d  

f i r s t   eye  ( 7 ) ,   and  t h e   s e c o n d   (6)  f o r   i n s e r t i n g   t h e   s a i d  

c o n n e c t i n g   rod  (5)  i n s i d e   t he   s a i d   c r a n k   p i n   ( 4 ) ,   c h a r -  

a c t e r i s e d   by  the   f a c t   t h a t   t h e   s a i d   c r a n k   p i n   (4)  c o n -  

s t i t u t e s   one  of  two  e n d s   of   t h e   s a i d   c r a n k s h a f t   ( 3 ) ,   t h a t  

t h e   s a i d   c o n n e c t i n g   rod  (5)   i s   a  s i n g l e   p i e c e ,   t h a t   t h e  

s a i d   c r a n k   p in   (4)  and  t h e   s a i d   s e c o n d   eye   (6)   a r e   c o n -  

n e c t e d   d i r e c t l y   w i t h   no  c o m p o n e n t   p a r t s   i n b e t w e e n ,   a n d  

t h a t   c o n s t r u c t i o n   means   a r e   p r o v i d e d   f o r   a s s e m b l i n g   t h e  

s a i d   c o n n e c t i n g   rod  (5)  a f t e r   i n s e r t i n g   t h e   s a i d   c r a n k -  

s h a f t   in   t he   s a i d   s e c o n d   c y l i n d r i c a l   s e a t   w i t h o u t   a l t e r -  

i n g   t h e   a x i a l   p o s i t i o n   of   t he   s a i d   c r a n k s h a f t   (3)  a f t e r  

i t   h a s   b e e n   i n s e r t e d ,   and  f o r   c o n n e c t i n g   t h e   s a i d   p i s t o n  

(2)   to   t h e   s a i d   c o n n e c t i n g   rod   (5)  by  m e a n s   o f   t h e   s a i d  



p i n   (8)   a f t e r   a s s e m b l i n g   t h e   c o n n e c t i n g   rod   (5)   in   t h e  

c r a n k   p i n   ( 4 ) .  

2)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   the   s a i d   c o n s t r u c t i o n  

m e a n s   c o m p r i s e   an  o p e n i n g   (10)   in  t he   s a i d   ma in   p a r t   ( 1 )  

a l l o w i n g   a c c e s s ' t o   the   s a i d   f i r s t   c y l i n d r i c a l   s e a t ,   t h e  

s a i d   o p e n i n g   ( 1 0 )   b e i n g   made  on  the   s a i d   m a i n  p a r t   ( 1 )  

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

s a i d   c r a n k   p i n   (4)   and  o f   such   a  s i z e   t h a t   t h e   eye   ( 7 )  

o f   t he   s a i d   c o n n e c t i n g   rod   (5)  can  p a s s   t h r o u g h   i t .  

3)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to   C l a i m   2 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   the   s a i d   o p e n i n g   (10 )   . i s  

s e m i c i r c u l a r   in   s h a p e .  

4)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t he   s a i d   c o n s t r u c t i o n  

m e a n s   p r o v i d e   f o r   s u c h   a  d i s t a n c e   b e t w e e n   t h e   s a i d   f i r s t  

and  s e c o n d   c y l i n d r i c a l   s e a t s   and  such   a  l e n g t h   o f   t h e  

s a i d   p i s t o n   (2)   t h a t ,   when  the   s a i d   p i s t o n   (2)   r e a c h e s  

b o t t o m   d e a d   c e n t r e ,   t he   s a i d   h o l e   (9)  in   t h e   s i d e   w a l l s  

of   t h e   p i s t o n   (2)   r e m a i n s   s u f f i c i e n t l y   c l e a r   o f   t h e   s a i d  

f i r s t   c y l i n d r i c a l   s e a t   to   a l l o w   a s s e m b l y   of  t h e   s a i d   c o n -  

n e c t i n g   r o d   (5)   and  p i s t o n   (2)  w i t h o u t   a l t e r i n g   t h e  

p o s i t i o n   o f   t h e   s a i d   c r a n k s h a f t   ( 3 ) .  

5)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   the   s a i d   p i n   (8)   h a s   a  s l o t  

(15)   m i l l e d   a t   e a c h   end  and  t h e   s a i d   p i s t o n   (2)   two  h o l e s  



d r i l l e d   on  the   s i d e   f a c i n g   t h e   c o n n e c t i n g   rod   (5)  a n d  

t h a t   t h e   s a i d   p i n   (8)  i s   s e c u r e d   to   t h e   s a i d   p i s t o n   ( 2 )  

by  m e a n s   of   two  p i n s   (13 )   p a s s e d   t h r o u g h   the   s a i d   h o l e s  

and  s l o t s   ( 1 5 ) .  

6)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to  C l a i m   1 ,  

c h a r a c t e r i s e d   by  t he   f a c t   t h a t   t h e   s a i d   p i n   (8)  has   a  

b l i n d   h o l e   (18)   a t   e a c h   end  and  t h e   s a i d   p i s t o n   (2)  t w o  

h o l e s   on  t he   s i d e   f a c i n g   t he   c o n n e c t i n g   rod  (5)  and  t h a t  

t h e   s a i d   p i n   (8)  i s   s e c u r e d   to   t h e   s a i d   p i s t o n   (2)  b y  

m e a n s   of   two  p i n s   (13)   i n s e r t e d   i n t o   t h e   s a i d   b l i n d  

h o l e s   ( 1 8 ) .  

7)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to  C l a i m   1 ,  

c h a r a c t e r i s e d   by  t he   f a c t   t h a t   t h e   s a i d   p i n   (8)  has   t w o  

g r o o v e s   (19)   p o s i t i o n e d   so  t h a t ,   when  t he   s a i d   p i n   (8)  i s  

i n s e r t e d   i n t o   t he   s a i d   p i s t o n   ( 2 ) ,   t h e y   c o r r e s p o n d   w i t h  

t h e   g a p s   b e t w e e n   t he   s a i d   c o n n e c t i n g   rod   (5)  and  i n s i d e  

w a l l s   of   t h e   s a i d   p i s t o n   (2)  and  t h a t   t he   s a i d   p i n   ( 8 )  

i s   s e c u r e d   to  t h e   s a i d   p i s t o n   (2)  by  means   of   two  s p r i n g  

p l a t e s   ( 1 4 )   i n s e r t e d   s t r a i g h t   i n t o   t h e   s a i d   g r o o v e s   ( 1 9 ) .  

8)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i s e d   by  t he   f a c t   t h a t   t h e   s a i d   p i n   (8)  has   a  

b l i n d   h o l e   (18)   at   one  end  and  a  m i l l e d   s l o t   (15)   at   t h e  

o t h e r ,   t h a t   the   p i s t o n   (2)   has   two  h o l e s   d r i l l e d   on  t h e  

s i d e   f a c i n g   the   c o n n e c t i n g   rod  (5)  and  t h a t   t he   s a i d   p i n  

(8)   i s   s e c u r e d   to   t he   s a i d   p i s t o n   (2)  by  means   of  t w o  

p i n s   (13 )   i n s e r t e d   t h r o u g h   t he   s a i d   h o l e s ,   one  t e r m i n a t -  

i n g   i n s i d e   the  s a i d   b l i n d   h o l e   (18 )   and  t he   o t h e r   p a s s i n g  



t h r o u g h   t he   s a i d   s l o t   ( 1 5 )   as  w e l l .  

9)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   the   s a i d   p i n   (8)   h a s   a  

b l i n d   h o l e   (18)   a t   one  end  and  a  g r o o v e   (19 )   a t   t h e  

o t h e r   p o s i t i o n e d   so  t h a t ,   when  the   s a i d   p i n   (8)   i s   i n -  

s e r t e d   i n t o   t he   s a i d   p i s t o n   ( 2 ) ,   the   s a i d   g r o o v e   ( 1 9 )  

c o r r e s p o n d s   w i t h   t h e   g a p s   b e t w e e n   t he   s a i d   c o n n e c t i n g  

r o d   (5)  and  i n s i d e   w a l l s   o f   t he   s a i d   p i s t o n   (2)   and   t h a t  

t h e   s a i d   p i n   (8)  i s   s e c u r e d   to   the   s a i d   p i s t o n   (2)   b y  

m e a n s   of   a  p i n   ( 1 3 )   i n s e r t e d   i n t o   a  h o l e   in   t h e   p i s t o n  

and  t e r m i n a t i n g   in  t h e   s a i d   b l i n d   h o l e   (18 )   and  a  s p r i n g  

p l a t e   (14)   i n s e r t e d   s t r a i g h t   i n t o   t he   s a i d   g r o o v e   ( 1 9 ) .  

10)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   the   s a i d   p i n   (8)   h a s   a  

m i l l e d   s l o t   (15)   a t   one  end  and  a  g r o o v e   (19)   a t   t h e  

o t h e r   p o s i t i o n e d   so  t h a t ,   when  the  p i n   (8)   i s   i n s e r t e d  

i n t o   t he   s a i d   p i s t o n   ( 2 ) ,   t h e   s a i d   g r o o v e   ( 1 9 )   c o r r e s p o n d s  

w i t h   t he   g a p s   b e t w e e n   t h e   s a i d   c o n n e c t i n g   rod   (5)   a n d  

i n s i d e   w a l l s   of  t h e   s a i d   p i s t o n   (2)  and  t h a t   t h e   s a i d   p i n  

(8)   i s   s e c u r e d   to   t h e   s a i d   p i s t o n   (2)  by  means   o f   a  p i n  

( 1 3 )   i n s e r t e d   t h r o u g h   a  h o l e   in  the   p i s t o n   (2)  and  t h e  

s a i d   s l o t   (15)   and  by  m e a n s   of   a  s p r i n g   p l a t e   ( 1 4 )   i n -  

s e r t e d   s t r a i g h t   i n t o   t h e   s a i d   g r o o v e   ( 1 9 ) .  

11)  S y s t e m   f o r   a s s e m b l i n g   a  m o t o r - d r i v e n   c o m p r e s s o r ,  

p a r t i c u l a r l y   f o r   a i r t i g h t   c o m p r e s s o r s   on  f l u i d   c o m p r e s -  

s i n g   or  r e f r i g e r a t i n g   m a c h i n e s   c o m p r i s i n g :   a  m a i n   p a r t  

(1)   w i t h   a t   l e a s t   a  f i r s t   and  s e c o n d   c y l i n d r i c a l   s e a t  



at   r i g h t - a n g l e s   to  e a c h   o t h e r ;   a  p i s t o n   (2)  w i t h   a t  

l e a s t   one   h o l e   (9)  in  i t s   s i d e   w a l l s   and  w h i c h   s l i d e s  

i n s i d e   t h e   s a i d   f i r s t   c y l i n d r i c a l   s e a t ;   a  c r a n k s h a f t  

(3)  w i t h   a  c r a n k   p i n  ( 4 )   w h i c h   r o t a t e s   in  t he   s a i d   s e c o n d  

c y l i n d r i c a l   s e a t ;   a  c o n n e c t i n g   rod  (5)  f o r   c o n v e r t i n g  

t h e   c i r c u l a r   m o v e m e n t   c r e a t e d   by  t h e   c r a n k   p i n   (4)   i n t o  

a  b a c k - a n d - f o r t h   m o v e m e n t   of   t h e   s a i d   p i s t o n   ( 2 ) ,   t h e  

s a i d   c o n n e c t i n g   rod   (5)   h a v i n g   a t   l e a s t   a  f i r s t   a n d  

s e c o n d   eye   (7 ,   6 ) ,   t he   f i r s t   f o r   c o n n e c t i n g   t h e   s a i d  

c o n n e c t i n g   rod   (5)  to   t h e   s a i d   p i s t o n   (2)  by  means   o f   a t  

l e a s t   one   p i n   (8)  i n s e r t e d   i n s i d e   t he   s a i d   h o l e   (9)   o n  

t h e   s a i d   p i s t o n   (2)  and  in   t h e   s a i d   f i r s t   eye  ( 7 ) ,   a n d  

t he   s e c o n d   f o r   i n s e r t i n g   t h e   s a i d   c o n n e c t i n g   rod   ( 5 )  

i n s i d e   t h e   s a i d   c r a n k   p i n   ( 4 ) ,   t h e   s a i d   c r a n k   p i n   ( 4 )  

c o n s t i t u t i n g   one  of  two  e n d s   of   t h e   s a i d   c r a n k s h a f t   ( 3 ) ,  

t h e   s a i d   c o n n e c t i n g   rod   (5)   b e i n g   a  s i n g l e   p i e c e   and  t h e  

s a i d   c r a n k   p i n   (4)  and  s e c o n d   eye  (6)  b e i n g   c o n n e c t e d  

d i r e c t l y   w i t h   no  c o m p o n e n t   p a r t s   i n b e t w e e n ,   c h a r a c t e r i s e d  

by  t h e   f o l l o w i n g   s t a g e s :   i n s e r t i o n   of   t he   s a i d   c r a n k -  

s h a f t   (3)   i n t o   the   s a i d   m a i n   p a r t   (1)  t u r n i n g   i t   t o  

b r i n g   t h e   s a i d   c r a n k   p i n   (4)   to   b o t t o m   dead   c e n t r e   a n d  

w i t h o u t   a l t e r i n g   t he   a x i a l   p o s i t i o n   of  the   s a i d   c r a n k -  

s h a f t   (3)   f u r t h e r   d u r i n g   a s s e m b l y ;   i n s e r t i o n   of  t h e   s a i d  

s e c o n d   eye   (6)  of  t he   s a i d   c o n n e c t i n g   rod  (5)  s t r a i g h t  

i n t o   t h e   s a i d   c r a n k   p i n   ( 4 ) ;   i n s e r t i o n   of  the   s a i d   p i s -  

t on   (2)  i n t o   the   s a i d   f i r s t   c y l i n d r i c a l   s e a t   u n t i l   t h e  

s a i d   h o l e   (9)  on  the   s a i d   p i s t o n   (2)  m a t e s   w i t h   t h e   s a i d  

f i r s t   eye   ( 7 ) ;   i n s e r t i o n   o f   t h e   s a i d   p in   (8)  i n t o   t h e  

s a i d   h o l e   (9)  on  the   s a i d   p i s t o n   (2)  and  i n t o   t he   s a i d  

f i r s t   eye   (7)  to  c o n n e c t   t h e   s a i d   c o n n e c t i n g   rod   ( 5 )  



to   t h e   s a i d   p i s t o n   ( 2 ) .  

12)  A s s e m b l y   s y s t e m   as  p e r   C l a i m   11,  c h a r a c t e r i s e d   b y  

t h e   f a c t   t h a t ,   when  the   s a i d   c o n n e c t i n g   rod   (5)   i s   i n -  

s e r t e d ,   t h e   p a r t   c o m p r i s i n g   t h e   s a i d   f i r s t   eye   (7)   i s  

p a s s e d   t h r o u g h   an  o p e n i n g   (10)   in  t h e   s a i d   f i r s t   c y l i n -  

d r i c a l   s e a t .  

13)  M o t o r - d r i v e n   c o m p r e s s o r   u n i t   as  d e s c r i b e d   and  shown 

in  t h e   a t t a c h e d   d i a g r a m s .  
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