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54)  Means  of  preventing  heat  of  working  fluid  from  flowing  into  component  surfaces  of  thermodynamic  piston  engines. 

In  order  to  prevent  heat  of  working  gases  or  vapours 
from  flowing  into  components  such  as  cylinder  (4),  piston 
(10),  cylinder  head  (4A),  valves  (18,  20)  and  other  relevent 
engine  components,  these  surfaces  are  constructed  of 
fluid-permeable  material,  with  fluid-tight  adjacent  parts  of 
non-permeable  material,  represented  by  cylinder  casing  (2). 
A  suitable  fluid  is  supplied  by  a  pump  (not  shown)  to 
channels  (6)  in  cylinder  (4)  and  by  other  means  (not  shown) 
to  the  piston  (10)  and  to  valves  (18,  20).  This  fluid  flows 
through  the  permeable  material, (this  material  being  porous, 
or  non-porous  with  suitable  holes),  to  form  a  replenishible 
layer  (F)  of  fluid  upon  the  components'  surfaces.  Heat  which 
would  otherwise  transfer to  these  surfaces  from  the  working 
gases  or  vapours  is  absorbed  by  the  replenishible  fluid  as  it 
is  forced  away  from  the  surface, through  the  thickness  of the 
static  boundary  layer,  eventually  becoming  entrained  with 
the  working  gases  or  vapours. 



This   i n v e n t i o n   r e l a t e s   to  t he rmodynamic   p i s t o n   e n g i n e s  

and  more  p a r t i c u l a r l y   to  components   of  such  e n g i n e s  

, h a v i n g   s u r f a c e s   e x p o s e d ,   in  use,   to  high  t e m p e r a t u r e  

working   f l u i d .   Thus  the  i n v e n t i o n   has  a p p l i c a t i o n   t o  

p i s t o n s   and  to  c y l i n d e r   w a l l s   and  c y l i n d e r   heads  o f  

i n t e r n a l   combus t ion   e n g i n e s   (wi th   spark   i g n i t i o n   o r  

s e l f   i g n i t i o n   or  hot  s u r f a c e   i g n i t i o n )   and  to  e x t e r n a l  

c o m b u s t i o n   e n g i n e s ,   i n l e t   and  e x h a u s t   v a l v e s   ( p o p p e t ,  

s l i d e   and  o t h e r   t y p e s )   a l so   pa s sageways   and  c o m b u s t i o n  

chamber s ,   which  are  s u b j e c t e d ,   in  use,   to  h i g h  

t e m p e r a t u r e   working  f l u i d .  

The  t h e r m a l   e f f i c i e n c y   of  p r a c t i c a l   t he rmodynamic   p i s t o n  

e n g i n e s   has  h i t h e r t o   been  very   much  lower  than  t h e  

e f f i c i e n c y   which  is  t h e o r e t i c a l l y   p o s s i b l e   from  t h e  

t he rmodynamic   cyc le   upon  which  they  are  based .   The  m o s t  

s i g n i f i c a n t   r eason   for   t h i s   is  the  need,  in  p r a c t i c e  

h i t h e r t o ,   to  l i m i t   the  cyc l e   maximum  t e m p e r a t u r e   s u c h  

t h a t   eng ine   components   and  a l so   l u b r i c a n t s   are  not  u n d u l y  

a f f e c t e d   b y  e x c e s s i v e   h e a t .   This   has  i n v o l v e d   t h e  

p r o v i s i o n   of  c o o l i n g   sys t ems   which  conduc t   away  from  t h e  

a f f e c t e d   components   and  l u b r i c a n t s   t h a t   very  s u b s t a n t i a l  

p r o p o r t i o n   of  the  hea t   of  the  working  f l u i d ,   w h i c h  

t r a n s f e r s   to  the  s u r f a c e s   of  such  a f f e c t e d   c o m p o n e n t s  

a n d   l u b r i c a n t s ,   by  r a d i a t i o n   and  by  c o n d u c t i o n .  

An  o b j e c t   of  the  p r e s e n t   i n v e n t i o n ,   as  c l a i m e d ,   i s  

i n t e n d e d   to  remedy  t h e s e   d r a w b a c k s .   I t   s o l v e s   t h e  

problem  of  how  to  p r e v e n t   o v e r h e a t i n g   of  components   and  

l u b r i c a n t s   in  p i s t o n   e n g i n e s .   The  i n v e n t i o n   as  c l a i m e d  

p r o v i d e s   a  means  of  p r e v e n t i n g   heat   from  e s c a p i n g   f r o m  

the  working  f l u i d   to  the  s u r f a c e s   of  components   and  

l u b r i c a n t s   of  such  p i s t o n   e n g i n e s ,   thus  p e r m i t t i n g   much 



h i g h e r   t he rmodynamic   c y c l e   t e m p e r a t u r e s   to  be  used ,   f o r  

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

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

much  improved   due  to  lower  and  s t e a d i e r   w o r k i n g  

t e m p e r a t u r e ,   and  due  to  s m a l l e r   and  l e s s   f l u c t u a t i n g  

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

A c c o r d i n g   to  one  a s p e c t   of  the   p r e s e n t   i n v e n t i o n ,   a 

component   of  a  the rmodynamic   p i s t o n   e n g i n e ,   having   a  

s u r f a c e   which  is  s u b j e c t e d   to  high  t e m p e r a t u r e   w o r k i n g  

f l u i d   in  use,   has  a  f l u i d - p e r m e a b l e   s t r u c t u r e  

c o n s t i t u t i n g   t h a t   s u r f a c e ,   and  means  are   p r o v i d e d   f o r  

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

r a t e   of  f low,   thus   c a u s i n g   the   s u r f a c e   to  become 

p e r m e a t e d   by  the  f l u i d   and  e s t a b l i s h   a  l a y e r   of  t h i s  

f l u i d   upon  the  s u r f a c e ,   such  t h a t   the  f l u i d   w i l l   f u n c t i o n  

as  a  " b a r r i e r "   a g a i n s t   hea t   f low  i n t o   t h a t   s u r f a c e .  

(Th i s   b a r r i e r   is  h e r e a f t e r   r e f e r r e d   to  as  the  " F l u i d  

The rma l   B a r r i e r " )   The  f l u i d   would  be  chosen  to  s u i t   t h e  

c i r c u m s t a n c e s ,   but  would  most  p r o b a b l y   be  a i r   or  w a t e r  

where  the  f l u i d   w i l l   be  l o s t   to  e n g i n e   e x h a u s t   a n d  

t h e r e f o r e   need  to  be  c o n t i n u a l l y   r e p l a c e d .  

The  " f l u i d   t h e r m a l   b a r r i e r "  w i l l   u s u a l l y   be  s u p p l i e d   at  a  

t e m p e r a t u r e   which  is  w i t h i n   the  r e l i a b l e   w o r k i n g  

t e m p e r a t u r e   range   of  the  m a t e r i a l  u s e d   for   the  c o m p o n e n t .  

Such  t e m p e r a t u r e   w i l l   u s u a l l y   be  c o n s i d e r a b l y   lower   t h a n  

t h a t   of  the  the rmodynamic   working   f l u i d .  

The  " f l u i d   t h e r m a l   b a r r i e r "   s u p p l y   p r e s s u r e   may  e x c e e d  

the  maximum  p r e s s u r e   of  the  t h e r m o d y n a m i c   c y c l e ,   or  i t  

may  be  s u p p l i e d   at  c e r t a i n   d i f f e r e n t   l e v e l s   of  p r e s s u r e  

at  d i f f e r e n t   t imes   or  p o s i t i o n s   w i t h i n   such  a  c y c l e ;   a l s o  

the  p r e s s u r e   may  be  c o n t r o l l e d   so  as  to  remain  s t e a d y ,  

or  i t   may  be  made  to  f l u c t u a t e   as  r e q u i r e d   by  t h e  

c i r c u m s t a n c e s .  

In  a d d i t i o n   to  p r o t e c t i n g   the  componen t s   of  a  p i s t o n  



eng ine   from  working  f l u i d   h e a t ,   the  " f l u i d   t h e r m a l  

b a r r i e r "   w i l l   a b s o r b   t h a t   hea t   which  would  o t h e r w i s e  

be  l o s t   to  the  s u r f a c e   of  t h o s e   componen t s   and  t h e n c e  

to  a  c o o l i n g   system  or  a t m o s p h e r e ,   so  t h a t   t h i s   h e a t  

w i l l   now  t ake   p a r t   in  the  t he rmodynamic   c y c l e .   The 

" f l u i d   t h e r m a l   b a r r i e r "   w i l l   abso rb   the  h e a t ,   and  f l u i d  

from  i t   w i l l   expand  with  the  working  f l u i d   to  p r o v i d e  

a d d i t i o n a l   u s e f u l   work  at  the   p i s t o n .  

I t   is  not  s u g g e s t e d   t h a t   the  a i r ,   wa t e r   or  o t h e r   f l u i d  

used  for   the  " f l u i d   t h e r m a l   b a r r i e r "   be  fed  i n to   t h e  

the rmodynamic   working  f l u i d   so  t h a t   the  whole  volume  o f  

the  l a t t e r   becomes  d i l u t e d ;   t h i s   mere ly   r e d u c e s   t h e  

i n i t i a l   t e m p e r a t u r e   t h r o u g h o u t   the  working   f l u i d   b e f o r e  

e x p a n s i o n   and  r e d u c e s   the  amount  of  u s e f u l   work  d o n e .  

On  the  c o n t r a r y ,   the  i n v e n t i o n   p r o v i d e s   an  e x t r e m e l y   t h i n  

b a r r i e r  o f   m o l e c u l e   of  a i r ,   wa te r   or  o t h e r   f l u i d   at  t h e  

s u r f a c e   of  the  component  on ly .   The  we l l   known  " b o u n d a r y  

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

b a r r i e r   from  being  i m m e d i a t e l y   swept  away  from  t h e  

s u r f a c e   t h r o u g h   which  they   have  p e r m e a t e d ,   even  t h o u g h  

t h e r e   maybe  v i o l e n t   s w i r l i n g   t a k i n g   p l a c e   w i t h i n   t h e  

bulk  of  the  working  f l u i d .  

As  the  f l u i d   t h e r m a l   b a r r i e r   m o l e c u l e s   are   f o r c e d   by  t h e i r  

supp ly   p r e s s u r e ,   away  from  the  s u r f a c e   and  t h rough   t h e  

t h i c k n e s s   of  the  s t a t i c   boundary   l a y e r   they   absorb   t h e  

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

to  a lmos t   t h a t   of  the  mass  of  h o t  w o r k i n g   f l u i d .   The 

f l u i d   t h e r m a l   b a r r i e r   m o l e c u l e s   then  become  e n t r a i n e d  

with  the  working  f l u i d ,   both  being  at  a p p r o x i m a t e l y   t h e  

same  t e m p e r a t u r e   at  the  time  of  mix ing ,   and  thus  t h e  

working  f l u i d   w i l l   not  s u f f e r   a  s u b s t a n t i a l   drop  i n  

t e m p e r a t u r e   as  a  r e s u l t .  

The  f l u i d   t h e r m a l   b a r r i e r   w i l l   u s u a l l y   need  to  be 

r e p l e n i s h e d   at  a  r a t e   which  b a l a n c e s ,   in  i t s   r e q u i r e d  



f u n c t i o n ,   the  hea t   ene rgy   t e n d i n g   to  e s c a p e   from  t h e  

w o r k i n g   f l u i d .  

I t   is  i m p o r t a n t   to  note  t h a t   the  m o l e c u l e s   of  the  a i r ,  

w a t e r   or  o t h e r   f l u i d   used  as  the  f l u i d   t h e r m a l   b a r r i e r  

a b s o r b   only   t h a t   hea t   which  would  o t h e r w i s e   be  l o s t   t o  

the   s u r f a c e s   under   c o n s i d e r a t i o n .   The  f l u i d   t h e r m a l  

b a r r i e r   m o l e c u l e s   do  not  t ake   t h a t   hea t   from  the   h o t  

work ing   f l u i d   which  would  n o r m a l l y   be  r e t a i n e d   by  t h e  

work ing   f l u i d   if   the  f l u i d   t h e r m a l   b a r r i e r   were  n o t  

p r e s e n t .  

Also  t h i s   i n v e n t i o n   does  not  r e l a t e   to  any  means  o f  

c o o l i n g   componen t s ,   such  as  the  wel l   documented   " s w e a t  

c o o l i n g "   sys t em.   R a t h e r ,   i t   does  p r o v i d e   a  means  o f  

p r e v e n t i n g   heat   from  t r a n s f e r r i n g   to  the  s u r f a c e s   o f  

p i s t o n   eng ine   c o m p o n e n t s .  

R e g a r d i n g   c o n s t r u c t i o n   m a t e r i a l s ,   in  c o n n e c t i o n   with  t h e  

p r e s e n t   i n v e n t i o n   i t   has  b e e n  f o u n d   t h a t   h e a v i e r   g a s e s  
( a i r   in  p a r t i c u l a r )   and  wa te r   can  be  made  to  p e r m e a t e  

c o u r s e - g r a i n e d   c r y s t a l l i n e   m e t a l s   such  as  c a s t   i r o n ,  

g iven   s u f f i c i e n t   p r e s s u r e   which  is  by  no  means  too  h i g h  

to  be  a  p r a c t i c a l   p r o p o s i t i o n .   The  p r o v i s i o n   of  a 
" f l u i d   t h e r m a l - b a r r i e r "   opens  the  way  to  the  use  o f  

m a t e r i a l s ,   d e s i g n s   and  methods  of  m a n u f a c t u r e   which  h a v e  

not  h i t h e r t o   been  c o n s i d e r e d   f e a s i b l e   for   c o m p o n e n t s  

which  a re   s u b j e c t e d   to  h i g h - t e m p e r a t u r e   working  f l u i d .  

Thus  t h e s e   components   could   wel l   be  made  by  s i n t e r i n g   o f  

powdered  me ta l s   to  p r o v i d e   the  n e c e s s a r y   deg ree   of  f l u i d  

p e r m e a b i l i t y   or  by  forming  f i ne   ho l e s   in  i m p e r m e a b l e  

m a t e r i a l .  

F u r t h e r m o r e ,   i t   is  e n v i s a g e d   t h a t   c e r t a i n   p l a s t i c s  

m a t e r i a l s   ( p e r h a p s   foamed)  could   be  used  in  s u i t a b l e  

s i t u a t i o n s ,   such  as  for   c y l i n d e r s   with  a  b a c k i n g  

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



the   p r e s s u r e   of  the  working  f l u i d .  

In  s i t u a t i o n s   where  l u b r i c a n t s   are  used  upon  or  b e t w e e n  

s u r f a c e s ,   i t   may  be  c o n s i d e r e d   a d v a n t a g e o u s   to  make  s u c h  

l u b r i c a n t s   c o m p a t i b l e   with  w h a t e v e r   f l u i d   is  used  fo r   t h e  

" f l u i d   t h e r m a l   b a r r i e r " .   S o l u a b l e   o i l   could  be  used  i n  

the  c rank   cases   o f  r e c i p r o c a t i n g   p i s t o n   e n g i n e s .  

A l t e r n a t i v e l y ,   however ,   the  w a t e r   or  o t h e r   f l u i d   used  f o r  

the  f l u i d   t h e r m a l   b a r r i e r   may  i t s e l f   p rov ide   a  s u f f i c i e n t  

l u b r i c a t i o n   to  the  s l i d i n g   s u r f a c e s ,  i f   made  of  a 

s u i t a b l e   m a t e r i a l ,   so  t h a t   the  use  of  l u b r i c a t i n g   o i l  

cou ld   be  d i s p e n s e d   w i th .   I n d e e d ,   with  compressed   a i r  

(or   o t h e r   gas)  used  to  p r o v i d e   the  f l u i d   b a r r i e r ,   t h i s  

i t s e l f   could   p rov ide   an  ' a i r   b e a r i n g ' .   e f f e c t   between  t h e  

s l i d i n g   s u r f a c e s   and  thus   no  f u r t h e r   l u b r i c a t i o n   w o u l d  

be  n e e d e d .  

The  be s t   mode  c o n t e m p l a t e d   for   c a r r y i n g   out  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 ,   us ing   s e v e r a l   embodiments   of  t h e  

i n v e n t i o n   by  way  of  e x a m p l e ,  w i t h   r e f e r e n c e   to  t h e  

accompany ing   d i a g r a m s ,   in  w h i c h :  

F i g u r e   1  Shows  a  c r o s s - s e c t i o n   view  of  pa r t   of  a  

pe rmeab le   s o l i d   s t r u c t u r e   with  f l u i d   t h e r m a l  

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

form  a  l a y e r   upon  i t s   s u r f a c e .  

F i g u r e   2  Show  a  c y l i n d e r   and  p i s t o n ,   and  poppet   v a l v e s ,  

of  an  i n t e r n a l   combus t ion   r e c i p r o c a t i n g   e n g i n e .  

F i g u r e   3  Shows  an  e x p a n s i o n   c y l i n d e r   and  p i s t o n ,   and  a  

s l i d i n g   or  r o t a t i n g   m e t e r i n g   type  i n l e t   v a l v e ,  

of  an  e x t e r n a l   combus t i on   r e c i p r o c a t i n g   e n g i n e .  

R e f e r r i n g   f i r s t   to  F i g u r e   1,  t h e r e   is  shown  a  s u r f a c e   9A 

having   a  pe rmeab le   s o l i d   s t r u c t u r e   7,  s u p p o r t e d   by  a 

n o n - p e r m e a b l e   s o l i d   s t r u c t u r e   7A.  F lu id   m o l e c u l e s   F  a r e  



s u p p l i e d   via   c h a n n e l s   6,  and  then  p e r m e a t e   the  p e r m e a b l e  

s t r u c t u r e   as  shown  by  a r rows   K  to  form  a  p r o t e c t i v e  

l a y e r   9  w i t h i n   the  t h i c k n e s s   of  the  b o u n d a r y   l a y e r   T 

upon  the  s u r f a c e   9A.  The  f l u i d   t h e r m a l   b a r r i e r   m o l e c u l e s  

are   shown  by  a r rows   H  p a s s i n g   as  a  r e s u l t   of  t h e i r   s u p p l y  

p r e s s u r e ,   from  the  cold   s ide   of  the  bounda ry   l a y e r   9A  t o  

the  hot  s ide   of  the  boundary   l a y e r   9B,  c a r r y i n g   with  t h e m  

t h a t   hea t   of  the  work ing   f l u i d   5  which  t e n d s   to  e s c a p e  
from  the  l a t t e r   as  shown  by  arrows  N. 

R e f e r r i n g   now  to  F i g u r e   2,  t h e r e   is  shown  a  f l u i d   t i g h t  

c a s i n g   2  s u r r o u n d i n g   a  c y l i n d e r   4  of  m a t e r i a l   ( p o s s i b l y  

c a s t   i r o n )   which  a l l o w s   a i r ,   wa te r   and  o t h e r   f l u i d   t o  

p e r m e a t e   t h r o u g h   i t   at   a  s u f f i c i e n t   r a t e   under   p r e s s u r e .  
The  d rawing   shows  f l u i d   feed  c h a n n e l s   6  which  would  be  

c o n n e c t e d   to  a  pump  (no t   shown)  c a p a b l e   of  p r o v i d i n g   t h e  

r e q u i r e d   p r e s s u r e   over   and  above  the  p r e s s u r e   d e v e l o p e d  

i n s i d e   space   8,  between  the  c y l i n d e r   head  4A  and  p i s t o n  

10.  F i g u r e   2  a l so   shows  p i s t o n   10  h a v i n g   a  head  p o r t i o n  

12  of  f l u i d   p e r m e a b l e   m a t e r i a l ;   t h i s   would  a l so   h a v e  

f l u i d   feed  c h a n n e l s   (no t   shown)  fed  from  f l e x i b l e   o r  

t e l e s c o p i c   p i p e s   or  via  t r a n s f e r   c h a n n e l s   at  t h e  

c o n n e c t i n g   rod  14  or  a c r o s s   the  p i s t o n   s k i r t   16  f r o m  

t h e  c y l i n d e r   wa l l   4.  I n l e t   and  e x h a u s t   poppe t   v a l v e s  

18  and  20  a re   a l s o   made,  at  l e a s t   in  t h o s e   n e c e s s a r y  

p a r t s ,   of  f l u i d   p e r m e a b l e   m a t e r i a l ,   the  f l u i d   in  t h i s  

case   be ing   fed  t h r o u g h   a  channe l   in  the  v a l v e   stem  a s  

i n d i c a t e d   by  the  arrow  A,  o r  v i a   a  s i de   p o r t   (not   s h o w n ) .  

For  a  s l i d i n g   or  r o t a t i n g   v a l v e ,   i n s t e a d   of  a  p o p p e t  

t y p e ,   see  F i g u r e   3  and  the  r e l a t e d   d e s c r i p t i o n .   The  

d r a w i n g ( F i g u r e   2)  shows  a  f l u i d   t h e r m a l   b a r r i e r   F 

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

p e r m e a b l e   m a t e r i a l   of  the  c y l i n d e r   4,  c y l i n d e r   h e a d  

4A,  p i s t o n   head  12,  v a l v e s   18  and  20,  v a l v e   gu ides   19 

and  p a s s a g e w a y s   15  and  1 7 .  

R e f e r r i n g   now  to  F i g u r e   3,  t h e r e   is  shown  an  e x p a n s i o n  



c y l i n d e r  2 2   with  p i s t o n   24  of  an  e x t e r n a l   c o m b u s t i o n  

e n g i n e ,   having  f l u i d   t h e r m a l   b a r r i e r   feed  c h a n n e l s   6 .  

This   d rawing   a l so   i l l u s t r a t e s   a  s l i d i n g   or  r o t a t i n g  

m e t e r i n g   va lve   26  whose  f i x e d   and  movable  p a r t s   26A 

and  26B  are  cooled   be  p e r m e a t i n g   of  f l u i d   fo rced   t h r o u g h  

p e r m e a b l e   m a t e r i a l   (from  which ,   at  l e a s t ,   the  s u r f a c e  

p a r t s   are   made)  to  form  f l u i d   t h e r m a l   b a r r i e r s   F .  

The  movable  pa r t   26B  of  the  v a l v e   26  could  have  f l u i d  

fed  t h r o u g h   a  c e n t r a l   c h a n n e l   i n d i c a t e d   by  the  arrow  A, 

or  via  a  s ide   por t   (not   shown) .   F i g u r e   3  a l s o  

i l l u s t r a t e s   a  poppet  type  e x h a u s t   va lve   28;  as  shown 

t h i s   v a l v e   may  a l so   be  c o n s t r u c t e d   for   p e r m e a t i o n   by 

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

from  r e c e i v i n g   hea t ,   as  may  the  w a l l s   of  the  e x h a u s t  

p a s s a g e w a y   29  and  i n l e t   p a s s a g e w a y   2 5 .  

Taken  to  i t s   optimum  d e v e l o p m e n t ,   t h i s   i n v e n t i o n ,   s i m p l e  

in  i t s   c o n c e p t ,  c o u l d   be  b e n e f i c i a l l y   e x p l o i t e d   in  t h e  

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

as  f o l l o w s : -  

1.  P r e v e n t   w o r k i n g - f l u i d  h e a t   ene rgy   being  l o s t   to  c o o l i n g  

sys t ems   or  to  a t m o s p h e r e ,   bu t   i n s t e a d ,   by  a b s o r b i n g   t h i s  

hea t   e n e r g y ,   cause  i t   to  t ake   p a r t   in  the  t h e r m o d y n a m i c  

cyc l e   ( e x p a n s i o n )   t h e r e b y   add ing   to  the  u s e f u l  w o r k   d o n e  

per  u n i t   of  f ue l   consumed.   The  " F l u i d   Thermal   B a r r i e r "  

thus   p r o v i d e s   an  i m p o r t a n t   means  of  d r a m a t i c a l l y   i m p r o v i n g  

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

2.  P r e v e n t   w o r k i n g - f l u i d   hea t   ene rgy   r e a c h i n g   the  s u r f a c e  

of  eng ine   components   and  thus   damaging  t h e m .  

3.  P r o v i d e   a  means  of  k e e p i n g   c e r t a i n   components   f r o m  

r u b b i n g   a g a i n s t   one  a n o t h e r ,   w i t h o u t   the  need  for   a n y  
o t h e r   forms  of  l u b r i c a t i o n   where  the  components   are  made 

of  s u i t a b l e   m a t e r i a l s .  



4.  Make  p o s s i b l e   the  use  of  m a t e r i a l s   h i t h e r t o   r e g a r d e d  

as  u n s u i t a b l e   for   use  in  components   of  p i s t o n   e n g i n e s ,  

such  as  t h e r m o p l a s t i c   m a t e r i a l s ,   p e r h a p s   f o a m e d  

( p o l y c a r b o n a t e s ,   PVC,  Nylon,   e t c ) ,   s i n t e r e d   me ta l s   a n d  

ce ramic   m a t e r i a l s ;   a l l   of  which  can  be  e a s i e r  a n d  

c h e a p e r   to  form  i n t o   components   than  s t e e l ,   c a s t   i r o n  

or  a l u m i n i u m ,   with  a  lower  q u a l i t y - r e j e c t i o n   r a t e .  

5.  Eng ines   can  be  more  r e l i a b l e   and  l e s s   c o s t l y   t o  

m a n u f a c t u r e   because   the  t h e r m a l   s t r e s s e s   i n s i d e   t h e  

components   w i l l   be  very  much  r e d u c e d ;   a l s o   t h e  

a u x i l l i a r y   u n i t s   which  are  n e c e s s a r y   fo r   the  f u n c t i o n i n g  

of  p r e s e n t   e n g i n e s ,   such  as  c o o l i n g   s y s t e m s ,   t i m e d  

i g n i t i o n   or  t imed  f u e l   i n j e c t i o n   s y s t e m s ,   can  be  made 

u n n e c e s s a r y   by  us ing   the  " F l u i d   Thermal   B a r r i e r "   s y s t e m  

as  a  means  of  making  i t   p o s s i b l e   to  r e d e s i g n   t h e  

l a y o u t  o f   e n g i n e s .  

6.  P i s t o n   e n g i n e s   working  d i r e c t l y   upon  steam  or  o t h e r  

v a p o u r s   p roduced   above  t h a t   t e m p e r a t u r e   at   which  t h e  

l a t e n t   hea t   of  e v a p o r a t i o n   d i m i n i s h e s   to  n o t h i n g   become 

f e a s i b l e   when  the   i n v e n t i o n   is  used  in  t h e i r   c o n s t r u c t i o n .  

F u r t h e r m o r e ,   the  i n v e n t i o n   can  be  e x p e c t e d   to  be  

a p p l i c a b l e   to  t he rmodynamic   sys tems  not  ye t   d e v i s e d .  



1.  A  f l u i d - p e r m e a b l e   s t r u c t u r e   c o n s t i t u t i n g   at  l e a s t   p a r t  
of  the  s u r f a c e   of  a  p i s t o n - e n g i n e   component  which  is  i n  

c l o s e   p r o x i m i t y   to  t h e r m o d y n a m i c   working  gases   or  v a p o u r s ,  
c h a r a c t e r i s e d   in  t h a t   the  sa id   f l u i d - p e r m e a b l e   s t r u c t u r e  

can  be  pe rmea ted   by  a  s u i t a b l e   f l u i d   to  form  a  r e p l e n i s h i b l e  

l a y e r   of  sa id   f l u i d   upon  the  s u r f a c e ,   s u b s t a n t i a l l y   a s  
h e r e i n b e f o r e   d e s c r i b e d   with  r e f e r e n c e   to  the  a c c o m p a n y i n g  

d r a w i n g s .  

2.  A  r e p l e n i s h i b l e   l a y e r   o f  f l u i d   upon  the  s u r f a c e   of  a  

p i s t o n - e n g i n e   component   which  is  in  c l o se   p r o x i m i t y   t o  

the  the rmodynamic   work ing   gases   or  v a p o u r s ,   c h a r a c t e r i s e d  

in  t h a t  t h e   sa id   r e p l e n i s h i b l e   l a y e r   of  f l u i d   f u n c t i o n s  

as  a  hea t   i n s u l a t o r  t o   the   sa id   s u r f a c e   by  a b s o r b i n g   h e a t  
which  would  o t h e r w i s e   t r a n s f e r   to  the  sa id   s u r f a c e   f r o m  

the  the rmodynamic   work ing   g a s e s  o r   v a p o u r s ,   s u b s t a n t i a l l y  

as  h e r e i n b e f o r e   d e s c r i b e d   with  r e f e r e n c e - t o   t h e  

accompanying   d r a w i n g s .  

3.  A  r e p l e n i s h i b l e   l a y e r   of  f l u i d ,   as  c la imed   in  c l a i m s  

1 and  2,  upon  the  s u r f a c e   of  a  p i s t o n - e n g i n e   c o m p o n e n t  

which  t ends   to  s l i d e   in  c o n t a c t   with  a n o t h e r   such  s u r f a c e  

in  c l o s e   p r o x i m i t y   to  the rmodynamic   working  gases   o r  

v a p o u r s ,   c h a r a c t e r i s e d   in  t h a t   the  said  r e p l e n i s h i b l e  

l a y e r   of  f l u i d  w h i c h   having   permeated   t h rough   the  f l u i d -  

pe rmeab le   s t r u c t u r e   c o n s t i t u t i n g   t h e  f i r s t   s a id   s u r f a c e ,  
f u n c t i o n s   as  a  means  of  p r e v e n t i n g   said  s u r f a c e s   f r o m  

c o n t a c t i n g   one  a n o t h e r ,   s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

d e s c r i b e d   with  r e f e r e n c e   to  the  accompanying  d r a w i n g s .  
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