
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0   0 4 8   7 8 4  

Office  europeen  des  brevets 

EUROPEAN  PATENT  APPLICATION 

Application  number:  808301  03.0  ©  Int.  CI.3  :  F 0 2 B   7 5 / 0 2  

Date  of  filing:  01.12.80 

@  Priority:  26.09.80  IT  4975180 

Date  of  publication  of  application  :  07.04.82 
Bulletin  82/14 

®  Designated  Contracting  States  :  AT  BE  DE  FR  GB  NL  SE 

©  Applicant:  Billitteri,  Natale,  Via  Umberto  Giordano,  51, 
Palermo  (IT) 

Inventor:  Billitteri,  Natale,  Via  Umberto  Giordano,  51, 
Palermo  (IT) 

Representative:  Mascioli,  Alessandro,  Prof.  Dr.,  c/o 
A.N.D.I.  Associazlone  Nazionale  degli  Inventori  Via 
Lima,  35,  1-00198  Roma  (IT) 

<  

00  

00  

o  

o  

I l l  

High  efficiency  alternating  endothermic  engine  with  a  new  thermodynamic  cycle. 

Alternating  endothermic  engine  with  a  new  ther- 
modynamic  cycle  in  which  the  combustion  chamber  volume 
is  kept  constant  for  the  period  required  for  complete 
combustion  of  the  operating  fluid.  In  this  way,  higher 
maximum  pressure  is  achieved  for  a  pre-established  and 
calculable  period  so  as  to  obtain  a  more  elevated  tangential 
component  and  thus  a  higher  engine  torque  for  the  same 
heat  absorption  and  fuel  consumption  as  in  current  engines. 
At  the  same  time  dangerous  emissions  are  sharply  reduced, 
while  internal  cooling  is  effected  with  reduced  heat  loss  and 
energy  savings. 



T h i s   i n v e n t i o n   c o n c e r n s   a  new  h i g h   e f f i c i e n c y   a l t e r n a t i n g  

e n d o t h e r m i c   e n g i n e   b a s e d   on  a  new  t h e r m o d y n a m i c   c y c l e   a s  

w e l l   as  e v e n t u a l   t r a n s f o r m a t i o n   of  e x i s t i n g   e n g i n e s .  

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

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

H o w e v e r ,   t h e s e   e n g i n e s   h a v e   t h e   d i s a d v a n t a g e   of  i n v o l v -  

i ng   d e t o n a t i o n   and  d i s s o c i a t i o n   and  t h e r e f o r e   of  r e q u i r -  

i ng   t h e   p r e s e n c e   of  o x i d a t i o n   i n h i b i t o r s   in  t h e   f u e l  

( a n t i d e t o n a n t s   in   OTTO  c y c l e   e n g i n e s ) .  

D e t o n a t i o n   i s   h a r m f u l   in   t h a t ,   as  an  i n s t a n t a n e o u s   c o m -  

b u s t i o n   ( f o r e s e e n   in   t h e   i d e a l   OTTO  c y c l e ) ,   i t   o c c u r s   a t  

t h e   w r o n g   moment   s i n c e   i t   a f f o r d s   maximum  p r e s s u r e   i n  

t h e   i n s t a n t   in   w h i c h   t h e   p i s t o n   i s   a t   z e r o   v e l o c i t y ,   w i t h  

t h e   c o n n e c t i n g   rod   p e r p e n d i c u l a r   to   t h e   c r a n k   arm  of  t h e  

d r i v e   s h a f t ,   and  t h u s   t h e   e n g i n e   moment   i s   z e r o .  

D i s s o c i a t i o n   o c c u r s   in   t h e   e n g i n e   to   c r e a t e   v e r y   r a p i d l y  

a l t e r n a t i n g   d i s s o c i a t i o n s   and  r e a s s o c i a t i o n s   as  l o n g   a s  

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

m a i n t a i n e d .   By  c o n t i n u i n g   u n t i l   t h e   e x h a u s t   v a l v e   i s  

o p e n e d ,   t h i s   l e a d s   to   i n c o m p l e t e   c o m b u s t i o n   s i n c e   some  o f  

t h e s e   r e a g e n t s   e s c a p e   s t i l l   u n b u r n e d .  



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

be  u s e d ,   b u t   s l o w   down  c o m b u s t i o n   v e l o c i t y   and  c a u s e   a t -  

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

The  aim  of  t h i s   p a t e n t   i s   t h e   e l i m i n a t i o n   of  t he   d i s a d -  

v a n t a g e s   d e s c r i b e d   a b o v e   so  as  to   o b t a i n   an  e n g i n e   w i t h  

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

h a r m f u l   e x h a u s t   g a s e s .  

T h i s   g o a l   i s   a c h i e v e d   by  k e e p i n g   t h e   c o m b u s t i o n   c h a m b e r  

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

b u s t i o n   of  t h e   o p e r a t i n g   f l u i d .   In  t h i s   way,   h i g h e r   m a x -  

imum  p r e s s u r e   i s   a c h i e v e d   f o r   a  p r e - e s t a b l i s h e d   and  c a l -  

c u l a b l e   p e r i o d   so  as  to   o b t a i n   a  more   e l e v a t e d   t a n g e n -  

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

same  h e a t   a b s o r p t i o n   and  f u e l   c o n s u m p t i o n   as  in   c u r r e n t  

e n g i n e s .  

A c c o r d i n g   to   t h i s   i n v e n t i o n   t h e   e n g i n e   c o n s i s t s   of  a  p i s -  

t o n   or  o t h e r   s u i t a b l e   d e v i c e   a d v a n c i n g   w i t h   p r e - e s t a b l i s h e d .  

and  c a l c u l a b l e   m o v e m e n t   as  a  f u n c t i o n   of  t h e   t y p e   a n d  

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

c r a n k   m e c h a n i s m s ,   cams ,   r o c k e r s   or  t h e   l i k e   p o s i t i o n e d  

or  c o n t r o l l e d   by  any  t y p e   of  k i n e m a t i c   c h a i n .  

In  t h i s   way  t h e   i n v e n t i o n   t e n d s   to   c o n s i d e r   d e t o n a t i o n  

as  u s e f u l   r a t h e r   t h a n   h a r m f u l   in  t h a t   o c c u r r i n g   a f t e r  

t h e   Maximum  Dead  P o i n t   ( M . D . P . ) ,   i t   d o e s   n o t   s h o v e   t h e  

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



s p a r k   k n o c k .   Wi th   t h e   u s e   of  s u i t a b l e   d e v i c e s ,   t h i s   m a y  

e v e n   l e a d   to   s p o n t a n e o u s   i g n i t i o n   of  s u i t a b l y   p r e p a r e d  

f u e l   m i x t u r e s .  

In  f a c t ,   by  c a u s i n g   c o m b u s t i o n   a f t e r   t h e   M . D . P .   and  i n -  

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

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

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

l i m i t s .  

T h i s   i s   a c h i e v e d   by  i n j e c t i n g   a t   t h e   m o s t   f a v o u r a b l e  

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

q u a n t i t y   of  i n c o m b u s t i b l e   l i q u i d   ( w a t e r ,   f o r   e x a m p l e ) .  

In  v a p o r i z i n g ,   t h i s   t h e n   l o w e r s   t h e   t e m p e r a t u r e   in  t h e  

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

to   be  r e d u c e d   or  e l i m i n a t e d .  

A  p r e f e r r e d   b u t   n o n - l i m i t i n g   v a r i a n t   of  t h i s   i n v e n t i o n ,  

w h i c h   may  be  r e a l i z e d   in  one  or  more   c y l i n d e r s ,   i s   s c h e -  

m a t i z e d   in   e n c l o s e d   d r a w i n g s   f i g u r e s   1  and  2 .  

F i g u r e   1  shows  a  v e r t i c a l   s e c t i o n   of  a  two  c y c l e   s u p e r -  

c h a r g e d   v a r i a n t   of  t h e   e n g i n e   w i t h   c o n t r o l l e d   i g n i t i o n ,  

c o m p o s e d   of  two  c o u p l e d   c y l i n d r i c a l   e l e m e n t s   e a c h   s h o w -  

i n g   two  d i a m e t e r s .  

F i g u r e   2  shows   two  v a r i a n t s   of   t h e   new  t h e o r e t i c a l   t h e r -  

m o d y n a m i c   c y c l e ,   one  f o r   c o n t r o l l e d   i g n i t i o n   ( s o l i d   l i n e )  

and  o n e  f o r   s p o n t a n e o u s   i g n i t i o n   ( d a s h e d   l i n e ) .  



W i t h   r e g a r d   to   t h e   d e t a i l s   of  f i g u r e   1,  e a c h   e l e m e n t   o f  

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

15  and  16  s e p a r a t e d   by  a  d i a p h r a g m   w i t h  a  t i g h t   s t u f f i n g  

box  5  d e s i g n e d   to   p r o t e c t   t h e   e n g i n e   c r a n k   m e c h a n i s m   10  

w i t h   c o n n e c t i n g   r o d   12  f rom  c o n t a m i n a t i o n   of  t h e   c o o l a n t  

and  to   s e a l   p i s t o n s   1  a n d  2   in   t h e i r   p h a s e s   of  a s p i r a -  

t i o n   and  c o m p r e s s i o n   of  t h e   s c a v a g i n g   a i r .   In  p i s t o n  

2 ' s   d e s c e n d i n g   p h a s e ,   t h i s   i s   f o l l o w e d   by  p i s t o n   3,  c o n -  

n e c t e d   t h r o u g h   c o n n e c t i n g   r o d   13  to   c r a n k   arm  11,  l e a d -  

ing   to   a  c r a n k   m e c h a n i s m   a p p r o x i m a t e l y   90°   o u t   of  p h a s e  

wi th   t h a t   of  10.  In  t h i s   way,  t h e   v o l u m e   of  c o m b u s t i o n   c h a m -  

b e r   19  i s   k e p t   n e a r l y   c o n s t a n t   up  to   a p p r o x i m a t e l y   4 0 °  

f rom  t h e   M . D . P . ,   w h e r e   i g n i t i o n   and  t h e   o n s e t   of  c o m -  

b u s t i o n   o c c u r   t h r o u g h   s p a r k   p l u g   8.  The  c o n t r o l l e d   i g -  

n i t i o n   may  be  a n t i c i p a t e d   or  r e t a r d e d   as  in   c u r r e n t   e n -  

g i n e s ,   or  t h e   same  e f f e c t   may  be  a c h i e v e d   by  r e g u l a t i n g  

t h e   a i r   i n t a k e   in   t h e   s p o n t a n e o u s   i g n i t i o n   v a r i a n t s .  

Soon  a f t e r ,   a t   t h e   c o r r e n t   m o m e n t ,   l i q u i d   i s   i n j e c t e d  

f r o m  9   and  i n   v a p o u r i z i n g   l o w e r s   t h e   t e m p e r a t u r e ,   l i m i t s  

d i s s o c i a t i o n - r e a s s o c i a t i o n   and  c a u s e s   t h e   p r e s s u r e   to   i n -  

c r e a s e ,   u s i n g   t h e   t e m p e r a t u r e   of  t h e   e x h a u s t   g a s e s   a n d  

c y l i n d e r   w a l l s   as  w e l l .   C o n t e m p o r a n e o u s l y ,   p i s t o n   1 

s e a l e d   w i t h   d i a p h r a g m  5   b e g i n s   a s p i r a t i o n   t h r o u g h   p o r t  

or  v a l v e s   1 8 .  

A t  t h e   end  of  i t s   d e s c e n d i n g   p h a s e ,   p i s t o n  2   c o v e r s   t h e  

e x h a u s t   7  and  i n t a k e  6   p o r t s ,   l e a d i n g   to   wash   o u t   w i t h  

p r e v i o u s l y   c o m p r e s s e d   a i r .  



In  i t s   a s c e n d i n g   p h a s e ,   p i s t o n  2   ( w h i c h   is   j o i n e d   t o  

p i s t o n  1   v i a   rod   14)  c o v e r s   p o r t s  6   and  7.  L i q u i d   o r  

g a s e o u s   f u e l   i s   t h e n   i n j e c t e d   t h r o u g h   i n j e c t o r   4,  c o m -  

p r e s s i o n   o c c u r s   and  t h e   c y c l e   i s   r e p e a t e d .  

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

e n g i n e   w i t h   two  c o u p l e d   c y l i n d e r s   a t   1 8 0 ° ,   as  in   f i g u r e  

1,  and  a i r   f e e d   i s   l i k e w i s e   f a v o u r e d .   The  a b o v e - m e n -  

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

f e c t e d   t h r o u g h   e x h a u s t   p o r t s   17  and  7  f o r   c o m p r e s s e d   a i r .  

The  d i a g r a m   in  f i g u r e   2  i l l u s t r a t e s   t h e   t h e r m o d y n a m i c  

c y c l e   of  t h e   c o n t r o l l e d   i g n i t i o n   e n g i n e :   1 - 2 ,   a s p i r a t i o n ;  

2 - 3 ,   c o m p r e s s i o n ;   3 - 4 ,   m a i n t e n a n c e   of  t he   a c h i e v e d   p r e s -  

s u r e ;   4 - 5 ,   i n s t a n t a n e o u s   c o m b u s t i o n ;   5 - 6 ,   c o n t i n u a t i o n  

of  c o m b u s t i o n ;   6 - 7 ,   e x p a n s i o n ;   7 - 2 - 1 ,   d i s c h a r g e .  

The  a b o v e   r e f e r s   to   a  t h e o r e t i c a l   c y c l e   of  a  f o u r   c y c l e  

s u p e r c h a r g e d   e n g i n e .   Of  c o u r s e ,   t h i s   i n v e n t i o n   c o v e r s  

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

w e l l .  

F i g u r e   2  a l s o   shows   t h e   s p o n t a n e o u s   i g n i t i o n   p o s s i b l e  

u s i n g   s u i t a b l e   f u e l s ,   in   t h e   d a s h e d   l i n e   v a r i a n t   3 - 3 ' - 5 .  

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

t h e   same,   t h e   f o r m s   of  r e a l i z a t i o n   and  t h e   p a r t i c u l a r s  

of  c o n s t r u c t i o n   may  v a r y   w i d e l y   f rom  t h a t   d e s c r i b e d   a n d  

i l l u s t r a t e d   h e r e ,   w i t h o u t   h o w e v e r   g o i n g   b e y o n d   t h e   b o u n d s  

of  t h i s   i n v e n t i o n .  



1.  A l t e r n a t i n g   e n d o t h e r m i c   e n g i n e   w i t h   new  t h e r m o d y n a m i c  

c y c l e   c h a r a c t e r i z e d   in   t h a t   c o m b u s t i o n   c h a m b e r   v o l u m e   i s  

k e p t   c o n s t a n t   f o r   t h e   p e r i o d   r e q u i r e d   f o r   c o m p l e t e   c o m -  

b u s t i o n   of  t h e   o p e r a t i n g   f l u i d   and  t h a t   a  h i g h e r   m a x i -  

mum  p r e s s u r e   i s   a c h i e v e d   f o r   a  p r e - e s t a b l i s h e d   and  c a l -  

c u l a b l e   p e r i o d   so  as  t o   o b t a i n   a  more   e l e v a t e d   t a n g e n -  

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

same  h e a t   a b s o r p t i o n   and  f u e l   c o n s u m p t i o n   as  in   c u r r e n t  

e n g i n e s ,   w i t h   s t r i k i n g   r e d u c t i o n   of  d a n g e r o u s   e m i s s i o n s .  

2.  E n g i n e   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 z e d   in   t h a t  

d e t o n a t i o n   o c c u r s   a f t e r   t h e   Maximum  Dead  P o i n t   ( M . D . P . )  

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

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

i s t i c   s p a r k   k n o c k ;   w i t h   s u i t a b l e   d e v i c e s ,   t h i s   may  e v e n  

a l l o w   s p o n t a n e o u s   i g n i t i o n   of  s u i t a b l y   p r e p a r e d   f u e l  

m i x t u r e s .  

3.  A l t e r n a t i n g   e n d o t h e r m i c   e n g i n e   a c c o r d i n g   to   c l a i m s  

1  and  2,  c h a r a c t e r i z e d   in   t h a t   a  m e a s u r e d   q u a n t i t y   o f  

an  i n c o m b u s t i b l e   l i k e   w a t e r   i s   i n j e c t e d   a t   t h e   m o s t   o p -  

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

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

r e d u c i n g   or  e l i m i n a t i n g   t h e   c o o l i n g   e q u i p m e n t .  

4.  A l t e r n a t i n g   e n d o t h e r m i c   e n g i n e   a c c o r d i n g   to   c l a i m s  

1,  2  and  3,  c h a r a c t e r i z e d   in  t h a t   e a c h   e l e m e n t   c o n s i s t s  



of  a  c y l i n d e r   w i t h   two  d i a m e t e r s   15  and  16  s e p a r a t e d   b y  

a  d i a p h r a g m   w i t h   a  t i g h t   s t u f f i n g   b o x  5   d e s i g n e d   to  p r o -  

t e c t   e n g i n e   c r a n k   m e c h a n i s m   10  w i t h   c o n n e c t i n g   rod   12  

f rom  c o n t a m i n a t i o n   of  t h e   c o o l a n t   and  to   s e a l   p i s t o n s  

1  a n d  2   in   t h e i r   p h a s e s   of  a s p i r a t i o n   and  c o m p r e s s i o n   o f  

t h e   s c a v a g i n g   a i r ;   in   p i s t o n   2 ' s   d e s c e n d i n g   p h a s e ,   t h i s  

i s   f o l l o w e d   by  p i s t o n   3  c o n n e c t e d   t h r o u g h   c o n n e c t i n g   r o d  

13  to   c r a n k   arm  11,  l e a d i n g   to   a  c r a n k   m e c h a n i s m   a p p r o x -  

i m a t e l y   90°  o u t   of  p h a s e   w i t h   t h a t   of  10  so  t h a t   t h e   v o l -  

ume  of  c o m b u s t i o n   c h a m b e r   19  i s   k e p t   n e a r l y   c o n s t a n t   u p  

to   a p p r o x i m a t e l y   40°  f rom  t h e   M . D . P . ,   w h e r e   i g n i t i o n   a n d  

t h e   o n s e t   of  c o m b u s t i o n   o c c u r   v i a   s p a r k   p l u g   8;  soon   a f -  

t e r   l i q u i d   i s   i n j e c t e d   f r o m  9   a t   t h e   o p p o r t u n e   m o m e n t  

w h i c h   v a p o u r i z e s   and  l o w e r s   t h e   t e m p e r a t u r e   to   l i m i t  

d i s s o c i a t i o n - r e a s s o c i a t i o n   and  i n c r e a s e   t h e   p r e s s u r e ,  

u s i n g   t h e   t e m p e r a t u r e   of  t h e   e x h a u s t   g a s e s   and  c y l i n d e r  

w a l l s   as  w e l l ;   c o n t e m p o r a n e o u s l y   p i s t o n  1   s e a l e d   w i t h  

d i a p h r a g m  5   b e g i n s   a s p i r a t i o n   t h r o u g h   p o r t   or  v a l v e s   1 8 ;  

a t   t h e   end  of  t h e   d e s c e n d i n g   p h a s e ,   p i s t o n  2   ( j o i n e d   t o  

p i s t o n   1  v i a   r o d   14)  c o v e r s   p o r t s  6  a n d   7,  l i q u i d   or  g a s -  

e o u s   f u e l   i s   i n j e c t e d   t h r o u g h   i n j e c t o r   4,  c o m p r e s s i o n   o c -  

c u r s   and  t h e   c y c l e   i s   r e p e a t e d .  

5.  A l t e r n a t i n g   e n d o t h e r m i c   e n g i n e   a c c o r d i n g   to   c l a i m s  

1,  2,  3  and  4,  c h a r a c t e r i z e d   in  t h a t   c o n t r o l l e d   i g n i t i o n  

may  be  a n t i c i p a t e d   or   r e t a r d e d   as  in   c u r r e n t   e n g i n e s   o r  

t h e   same  e f f e c t   may  be  a c h i e v e d   by  r e g u l a t i n g   a i r   i n t a k e  

in  t h e   s p o n t a n e o u s   i g n i t i o n   v a r i a n t s .  



6.  A l t e r n a t i n g   e n d o t h e r m i c   e n g i n e   w i t h   c o n t r o l l e d   i g -  

n i t i o n   c h a r a c t e r i z e d   by  t h e   f o l l o w i n g   t h e r m o d y n a m i c  

c y c l e :   1 - 2 ,   a s p i r a t i o n ;   2 - 3 ,   c o m p r e s s i o n ;   3 - 4 ,   m a i n t e n -  

a n c e   of  t h e   a c h i e v e d   p r e s s u r e ;   4 - 5 ,   i n s t a n t a n e o u s   c o m -  

b u s t i o n ;   5 - 6 ,   c o n t i n u a t i o n   of  c o m b u s t i o n ;   6 - 7 ,   e x p a n s i o n ;  

7 - 2 - 1 ,   d i s c h a r g e .  

7.  A l t e r n a t i n g   e n d o t h e r m i c   e n g i n e   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 z e d   by  s p o n t a n e o u s   i g n i t i o n ,   w i t h   s u i t a b l e  

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

d a s h e d   l i n e   3 - 3 ' - 5 .  

The  e n t i r e   i n v e n t i o n   i s   s u b s t a n t i a l l y   as  d e s c r i b e d   a n d  

i l l u s t r a t e d   and  has   t h e   s p e c i f i e d   a i m s .  
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