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@  A  reciprocating  Internal  combination  engine  Including  a  separate  gas  chamber. 

©  The  engine  according  to  the  invention  comprises  a  cylinder  _  f '  
body  (1  01  )  including  at  least  one  power  piston/cylinder  combina-  / ^ v   '«  f ^ E  
tjon(104,103)andatleastoneauxiliarypiston/cylindercombina-  / * * ? &   Hi  R  
tfon  (108,  102)  with  the  said  combinations  disposed  in  coaxial  Y*W)Jj  ] H  
relationship,  a  separating  wall  disposed  between  adjacent  pis-  \ ^ ^ M T %  
ton/cylinder  combinations,  a  connection  rod  (117)  coaxially  ^ ^ ^ J 3 t & 3  
interconnecting  the  pistons  (104,  108)  for  synchronous  move-  "°  =i>fe ment  thereof  between  top-  and  bottom-dead-centre  positions  of  105  ^_§-  -i the  pistons  and  sealingly  passing  through  said  separating  wall  or  S   ^  
walls,  a  connecting  rod  (106)  and  crank-shaft  for  converting  .  Mj,  I 
reciprocal  motion  of  the  said  combination  into  a  rotational  output,  / / / M  
an  exhaust  port  (109)  for  discharging  exhaust  gases  from  the  " " / P / ^ H  
power  cylinder  (103)  when  the  power  piston  (104)  is  in  the  region  '  U  «*£ 
of  bottom-dead-centre,  an  inlet  port  (111)  including  a  one-way  \  w V  
valve  (1  1  2)  in  communication  with  at  least  that  auxiliary  cylinder  \  4 - ^ ,  
(102)  adjacent  the  power  cylinder,  means  for  controlling  opera-  \ / ^  
tton  of  the  said  one-way  valve  (  1  1  2)  in  accordance  with  the  engine 
firing  cycle,  a  gas  transport  passage  (113)  interconnecting  a 
power  cylinder  (1  03)  and  an  adjacent  auxiliary  cylinder  (1  02),  and 
a  valve  (114)  for  controlling  transportation  of  gas  through  the 
passage  (1  1  3),  a  gas  pump  chamber  (1  02')  disposed  on  at  least 
that  side  of  an  auxiliary  piston  (108)  remote  from  an  adjacent 
power  piston  (1  04)  for  compressing  gaseous  media,  and  means 
(1  1  0,  110')  for  igniting  a  fuel/gas  mixture  in  each  power  cylinder 
or  injecting  fuel  into  each  power  cylinder. 
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-  i  -  
A  RECIPROCATING  INTERNAL  COMBUSTION  ENGINE  INCLUDING  A  SEPARATE  GAS 

CHAMBER. 

This  invention  re la tes   to  a  reciprocat ing  internal   combustion  engine 
including  a  separate  gas  chamber. 
SUMMARY  OF  THE  INVENTION: 

The  applicant  has  improved  the  various  compatible  a p p l i c a t i o n  
5  example  defined  in  the  claim  No:  8420682  to  some  machine  s t ruc ture   types 

and  its  applicat ion  s t ruc tures   based  on  the  design  pr inciple   of  the  
separate  gas  chamber  defined  in  the  original  case.  The  various  types  have 
their  individual  sui table   s i t ua t ion .   It  comprises  mainly  the  equipment  o f  
the  pressure  input  gas  chamber  on  the  upper  section  and  its  r e l a t i v e  

10  auxil iary  intake  and  exhaust  s t ructure   for  the  supplement  of  the  
uncompletional  parts  defined  in  the  original  case  and  furthermore  to  show 
the  fluid  pump  function  for  the  air,   water  or  oil  using  the  space  formed 
by  the  piston  back  side  of  the  pressure  input  gas  chamber  as  well  as  the  
e l ec t r i ca l   generating  function  by  means  of  the  direct  d r ive .  

15  According  to  the  present  invention  there  is  provided  a  r e c i p r o c a t i n g  
internal   combustion  engine  comprising  a  cylinder  body  including  at  l e a s t  
one  power  p i s ton /cy l inder   combination  and  at  least  one  auxi l iary   p i s t o n /  
cylinder  combination  with  the  said  combinations  disposed  in  coax ia l  
re la t ionship ,   a  separat ing  wall  disposed  between  adjacent  p i s t o n / c y l i n d e r  

20  combinations,  a  connection  rod  coaxially  interconnecting  the  pistons  fo r  
synchronous  movement  thereof  between  top-  and  bottom-dead-centre  p o s i t i o n s  
of  the  pistons  and  seal ingly  passing  through  said  separating  wall  or 
walls,  a  connecting  rod  and  crankshaft   for  converting  reciprocal   motion 
of  the  said  combination  into  a  ro ta t iona l   output,  an  exhaust  port  f o r  

25  discharging  exhaust  gases  from  the  power  cylinder  when  the  power  p i s t o n  
is  in  the  region  of  bottom-dead-centre,   an  inlet  port  including  a  one-way 
in  valve  in  communication  with  at  least   that  auxil iary  cylinder  ad jacen t  
the  power  cylinder,  means  for  control l ing  operation  of  the  said  one-way 
valve  in  accordance  with  the  engine  f i r ing  cycle,  a  gas  t ransport   passage 

30  interconnecting  a  power  cylinder  and  an  adjacent  auxiliary  cylinder,   and  a 
valve  for  control l ing  t r anspor ta t ion   of  gas  through  the  passage,  a  gas  pump 
chamber  disposed  on  at  least  that  side  of  an  auxiliary  piston  remote  from  an 
adjacent  power  piston  for  compressing  gaseous  media,  and  means  for  i g n i t i n g  
a  fuel/gas  mixture  in  each  power  cylinder  or  injecting  fuel  into  each  power 

35  cy l inder .  
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS: 

Fig .   1  is  the   s e c t i o n a l   d i ag ram  I  of  the  a p p l i c a t i o n  

example   of  the   back  and  f o r t h   motion  type   of  the   i n t e r n a l  

5  c o m b u s t i o n   e n g i n e   wi th   the  s e p a r a t e   gas  c h a m b e r .  

F ig .   1-1  is   the   s e c t i o n a l   d i ag ram  II  of  the  a p p l i -  

c a t i o n   example   of  the  back  and  f o r t h   mot ion   type   of  t h e  

i n t e r n a l   c o m b u s t i o n   e n g i n e   with  the  s e p a r a t e   gas  c h a m b e r .  

10 

Fig .   2-1  is   the   d i ag ram  of  the  i n t a k e   t r a v e l .  

F ig .   2-2  is  the   d i ag ram  of  the  p r e s s u r e   and  i g n i -  

t i o n   t r a v e l .  

15 

F ig .   2-3  i s   the   d i ag ram  of  the  e x p l o s i o n   and  move 

f o r c e   t r a v e l .  

F ig .   2-4  is   the   d i ag ram  of  the  e x h a u s t   t r a v e l .  

20 

F ig .   2-5  is   the   d i ag ram  of  an  a p p l i c a t i o n   e x a m p l e  

of  the  c a m b u s t i b l e   gas  t r a n s p o r t   u s i n g   the  upper   and 

lower   ho l low  p i s t o n   rod  wi th   the  t r a n s p o r t   h o l e s .  

25  Fig .   2-6  is  the   d iagram  of  an  a p p l i c a t i o n   e x a m p l e  

of  the  s e p a r a t e   chamber  eng ine   with  the  upper   and  l o w e r  

doub le   p r e s s u r e   i n p u t   chamber  and  the  o u t e r   p r e s s u r e  

r e s e r v o i r .  

30  Fig .   2-7  is  the  s e c t i o n a l   d i ag ram  of  F ig .   2 - 6 .  

-  2  -  
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F ig .   3  is  the   d i a g r a m   of  an  a p p l i c a t i o n   e x a m p l e  

of  the  gas  pump  u s i n g   the  upper   p i s t o n .  

F i g .   4  is  the  d i a g r a m   of  an  a p p l i c a t i o n   e x a m p l e  
5  of  the  d r i v e   t u r b i n e   p r e s s u r i z i n g   e q u i p m e n t   us ing   t h e  

uppe r   p i s t o n   d r i v e   pump.  

F i g .   4-1  is  the   d i a g r a m   of  an  a p p l i c a t i o n   e x a m p l e  

of  the  s e p a r a t e   gas  chamber   e n g i n e   wi th   the  gas  i n p u t  
10  p r e s s u r i z i n g   t h r e e   s e c t i o n a l   p i s t o n .  

F i g .   4-2  is  the  s e c t i o n a l   d i a g r a m   of  F ig .   4 - 1 .  

F i g .   5  is  the  d i a g r a m   of  an  a p p l i c a t i o n   e x a m p l e  
15  of  the  l i q u i d   pump  u s i n g   the  upper   p i s t o n .  

F i g .   6  is  the  d i a g r a m   of  an  a p p l i c a t i o n   e x a m p l e  
of  the  l i n e a r   e l e c t r i c   g e n e r a t i o n   e n g i n e   wi th   t h e  

o u t e r   c y c l e   g e n e r a t o r   w ind ing   c o u p l e d   wi th   the  u p p e r  
20  p i s t o n .  

F ig .   6-1  is  the  d i a g r a m   of  an  a p p l i c a t i o n   e x a m p l e  

of  the  po le   coup l ed   wi th   the  upper   p i s t o n .  

25  Fi9«  7  is  the  d i a g r a m   of  an  a p p l i c a t i o n   e x a m p l e  

of  the  l i n e a r   e l e c t r i c   g e n e r a t i o n   e q u i p m e n t   c o u p l e s  

wi th   the  gas  chamber  e n g i n e   wi th   the  pump  d r i v e  

f u n c t i o n .  

F ig .   8  is  the  d i a g r a m   of  the  a p p l i c a t i o n   e x a r p l e  30 
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of  the   l i n e a r   e l e c t r i c   g e n e r a t i o n   e q u i p m e n t   coup l ed   w i t h  

the  u p p e r   s ide   of  the   t r a d i t i o n a l   p i s t o n   e n g i n e .  

F i g .   8-1  is  the   d i ag ram  of  an  a p p l i c a t i o n   e x a m p l e  

5  of  two  ways  f l u i d   pump  coup l ed   wi th   the  upper   s ide   o f  

the  t r a d i t i o n a l   pump  e n g i n e .  

F i g .   8-2  is  a  d i a g r a m   of  an  a p p l i c a t i o n   e x a m p l e  

of  two  ways  pump  c o u p l e d   with  the  upper   s i d e   of  t h e  

10  t r a d i t i o n a l   pump  e n g i n e .  

F i g .   8-3  is  the   d i ag ram  of  an  a p p l i c a t i o n   e x a m p l e  

of  two  ways  and  r e s p e c t i v e   i n d e p e n d e n t   f l u i d   pump 

c o u p l e d   wi th   the  t r a d i t i o n a l   pump  e n g i n e .  

15 

F i g .   9  is  the   d iag ram  of  an  a p p l i c a t i o n   e x a m p l e  

of  the   s e p a r a t e   gas  chamber  e n g i n e   wi th   the  d i f f e r e n t  

c y l i n d e r   d i a m e t e r s .  

20  F i g .   9-1  is  the   s e c t i o n a l   d i a g r a m   of  F ig .   9 .  

F i g .   10  is  the   d iagram  of  an  a p p l i c a t i o n   e x a m p l e  

of  one  u n i t   type  two  t r a v e l   pump  wi th   the  d i f f e r e n t  

c y l i n d e r   d i a m e t e r s .  

25 

F i g .   10-1  is  the   s e c t i o n a l   d i ag ram  of  Fig .   10 .  

F i g .   1  1  is  the  d iagram  of  an  a p p l i c a t i o n   e x a m p l e  

of  one  u n i t   type  four   t r a v e l   pump  with  the  d i f f e r e n t  

30  c y l i n d e r   d i a m e t e r s .  
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F i g .   11-1  is  the  s e c t i o n a l   d i a g r a m   of  F ig .   1 1 .  

DETAILED  DESCRIPTION  OF  THE  INVENTION: 

The  a p p l i c a n t   has  e x p l a i n e d   the  c o n s t r u c t i v e   t y p e  
5  and  the   a d v a n t a g e   of  the  c l a i m   No.  8420682.  Now  h e  

does   improve  the  s t r u c t u r e   t ype   fo r   the  p r e s s u r e  
i n p u t   gas  chamber .   The  a d v a n t a g e   of  t h i s   type   i s  

s h o r t e n i n g   of  the  c rank  l e n g t h   and  i t s   s t a t i o n a r y ,   i t  
i s   the   improvement   of  the  o r i g i n a l   s t r u c t u r e .   F ig .   1 

10  *  1-1  a re   the  example   of  i t s   a p p l i c a t i o n .   We  d e s c r i b e  
them  in  d e t a i l   as  f o l l o w s :  

In  F ig .   1  &  1-1,   a  c y l i n d e r   b lock   101  has  e a c h  

c y l i n d e r   gas  chamber  102,  103  on  the  upper   and  l o w e r  
15  s i d e s .   The  lower   c y l i n d e r   b l o c k   is  e q u i p p e d   wi th   a  l o w e r  

p i s t o n   104  which  can  endu re   the   e x p l o s i o n   p r e s s u r e   a n d  
w i t h   a  b i a s   l i n k   pin  105  which  can  move  the  b i a s   c r a n k  
s h a f t   107  and  cause   r o t a t i v e   o u t p u t .  

r 

20  —  The  upper   p i s t o n   108  l o c a t e s   be tween   the  u p p e r  
c y l i n d r i c   gas  chamber  102  anf  the  lower  p i s t o n .   U s i n g  
a  p i s t o n   l i n k   117,  the  both   p a r t s   c o n n e c t   each  o t h e r .  
The  phase   r e l a t i o n s h i p   of  bo th   p a r t s   is  s y n c h r o n i z e d ,  
i n c l u d i n g   the  r e a c h   to  the  s top   p o i n t   and  to  the  l o w e r  

25  s t o p   p o i n t   at  the  same  t i m e .   In  F ig .   1,  the  e x h a u s t  

o p e n i n g   109  l o c a t e s   at  the  lower   s top   p o i n t   in  t h e  
l ower   gas  c h a m b e r .  

--  The  i g n i t i o n   plug  110  is  e q u i p p e d   in  the  near   o f  
the  top  of  the  lower  gas  chamber .   When  we  use  j e t   o i l  

30 
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i n l e t   110*  ,  only  f r e s h   a i r s   can  come  i n t o   the  p r e s -  

su re   i n p u t   gas  c h a m b e r .  

—  The  i n t a k e   open ing   111  is  equ ipped   in  the  near   o f  

5  the  lower  s top   p o i n t   in  the   upper   gas  chamber  102.  I t  

is  e q u i p p e d   with  a  s i n g l e   way  va lve   1 1 2 .  

—  The  end  of  the  gas  t r a n s p o r t   open ing   of  the  combu-  

s t i o n   gas  t r a n s p o r t   way  113  is  e q u i p p e d   in  the  n e a r  

10  of  the   lower  s top   p o i n t   in  the  upper   gas  c h a m b e r .  

I t s   a n o t h e r   end  is  e q u i p p e d   at  the  top  p o i n t   of  t h e  

lower   gas  chamber  and  is   l o c a t e d   d i a g o n a l l y   w i t h  

the  e x h a u s t   o p e n i n g .  

15  —  The  i n t a k e   p i e c e   114  is   used  for   the  c o n t r o l   o f  

the  open ing   and  c l o s i n g   of  the  gas  t r a n s p o r t   way .  

This   i n t a k e   p i ece   is  c o n t r o l l e d   by  the  s y n c h r o n  

mechan i sm,   such  as  b i a s   wheel   on  the  f l a n g e   s h a f t ,  

s y n c h r o n   t o o t h e d   b e l t   and  synch ron   b i a s   g e a r .   When 

20  the  lower  p i s t o n   104  r e t u r n s   from  the  near   of  t h e  

lower   s top   p o i n t   to  the   upper   s top   p o i n t .   I t   i s  

opened  and  l e t   the  c o m b u s t i o n   gas  come  i n t o   the  l o w e r  

gas  chamber  103  used  fo r   the  c o m b u s t i o n   c h a m b e r .  

25  —  A  gas  pump  chamber  102'  is  formed  among  the  u p p e r  

s i d e   of  the  upper  p i s t o n   108  and  the  upper   s e c t i o n   o f  

the  upper   gas  chamber  and  the  back  s ide   of  the  u p p e r  

p i s t o n .   E x c e p t i n g   the  equ ipmen t   of  a  gas  open ing   119 

for   the  advance  of  the  b l o c k ,   i t   can  be  a l s o   e q u i p p e d  

30  with  the  a d d i t i o n a l   i n l e t   va lve   and  o u t l e t   va lve   t o  

-  6  -  
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form  a  pump  for   the   pump  u s ing   in  the  w a t e r ,   o i l   o r  

ga s ,   or  for   the  movement  of  a  p r e s s u r i z i n g   t u r b i n e .  

—  The  i g n i t i o n   c o i l   can  i g n i t e   the  c o m b u s t i o n   g a s ,  
5  when  the  lower  p i s t o n   104  has  r e a c h e d   the  uppe r   s t o p  

p o i n t .   When  the  e n g i n e   is  r u n n i n g ,   the  c o m b u s t i o n   g a s  
comes  i n t o   the  uppe r   gas  chamber  102  t h r o u g h   the  i n t a k e  

o p e n i n g   111  and  the   s i n g l e   way  i n t a k e   v a l v e   112  d u e  

to  upward  pump  of  the   upper   p i s t o n   108.  When  t h e  
10  u p p e r   p i s t o n   108  pumps  downward  and  the  c o m b u s t i o n   g a s  

is  c o m p r e s s e d   and  s t i r r e d   in  the  near   of  the   lower   s t o p  
p o i n t ,   the  i n t a k e   p i e c e   114  is  o p e n e d ,   the   c o m b u s t i o n  

gas  comes  i n t o   the   lower   gas  chamber  103  t h r o u g h   t h e  

c o m b u s t i o n   gas  t r a n s p o r t   way  113  and  pushes   the  e x h a u s t  
15  gas  t h r o u g h   the  e x h a u s t   open ing   to  the  open  a i r .   When 

the  lower   p i s t o n   104  r e t u r n s   to  the  upper   s t o p   p o i n t ,  
the   i g n i t i o n   c o i l   l e t   the  i g n i t i o n   plug  110  i g n i t e   a n d  

l e t   the  f r e s h   c o m b u s t i o n   gas  e x p l o i d e .   At  t h i s   t i m e ,  
the  uppe r   p i s t o n   108  has  the  f i n i s h e d   gas  i n p u t   a n d  

20  is  p r e p a r e d   for   the   c o m p r e s s i o n .  

—  C o o l i n g   o p e n i n g   116  is  used  for   the  pump  c o o l i n g  
f l u i d s   which  can  coo l   the  o i l   s e a l   118  c o u p l e d   w i t h  

the  upper   and  the  lower   p i s t o n   l i n k   117,  the  o u t e r  
25  o i l   t a n k ,   the  c o o l i n g   fan  or  the  l i q u i d   pump,  t h e  

c o o l i n g   l i q u i d   t ank   and  the  s t a r t   m o t o r . . . e t c .   F o r  

i t s   movement  p r o c e s s ,   p l e a s e   r e f e r   to  F ig .   2 -1 ,   2 - 2  

2-3  £  2 - 4 .  

30 F u r t h e r m o r e ,   the  gas  i n t a k e   type  c o n n e c t e d   f r o m  

-  7  -  
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the  upper   gas  chamber  i n t o   the  lower  gas  chamber  w i t h  

the  a b o v e - s a i d   e n g i n e   s t r u c t u r e   can  be  r e a c h e d   by  t h e  

f o l l o w i n g   method:   As  d e f i n e d   in  F ig .   2 -5 ,   the   u p p e r  

p i s t o n   l i nk   and  the  lower   p i s t o n   ho l low  l i n k   201  h a v e  

5  the  ho l low   p i p e ,   in  which  an  i n t a k e   o p e n i n g   202  at  t h e  

upper   end  and  an  e x h a u s t   o p e n i n g   203  at  the   lower   e n d .  

The  t ime  of  the  i n t a k e   s t a r t i n g   is  d e c i d e d   by  t h e  

p o s i t i o n   s e l e c t i o n   of  the  lower   e x h a u s t   o p e n i n g   2 0 3 .  

10  As  d e f i n e d   in  F ig .   2-6  and  2-7 ,   the   body  s t r u c t u r e  

is  same  as  the  d i a g r a m ,   but   two  s i d e s   of  the   u p p e r  

p i s t o n   208  form  two  i n t a k e   gas  chambers   s e p a r a t e l y   w i t h  

the  upper   gas  chamber  204  and  the  upper   s e c t i o n   of  t h e  

upper   gas  chamber  204  ' ,   in  which  the  upper   gas  c h a m b e r  

15  204  is  e q u i p p e d   wi th   a  s i n g l e   way  i n t a k e   o p e n i n g   v a l v e  

and  a  s i n g l e   way  e x h a u s t   o p e n i n g   v a l v e   206  and  a  g a s  

pump  chamber  204*  formed  by  the  upper   s e c t i o n   of  t h e  

upper   gas  chamber  and  the  back  s i de   of  the  upper   p i s t o n  

is  e q u i p p e d   wi th   a  s i n g l e   way  i n t a k e   o p e n i n g   v a l v e   2 0 5 '  

20  and  a  s i n g l e   way  e x h a u s t   o p e n i n g   v a l v e   2 0 6 ' .   Two  i n t a k e  

o p e n i n g   v a l v e s   205  and  205  '  are  c o n n e c t e d   s e p a r a t e l y  

wi th   a  c a r b u r e t o r .   Two  e x h a u s t   open ing   v a l v e s   a r e  

c o n n e c t e d   s e p a r a t e l y   wi th   a  p r e s s u r e   r e s e r v o i r   2 0 7 .  

This   p r e s s u r e   r e s e r v o i r   is  used  for   the  a c c e p t a n c e   o f  

25  the  compres sed   c o m b u s t i o n   gas  pumped  upward  and  down-  

ward  by  the  upper   p i s t o n   fo r   the  i n c r e a m e n t   of  the  g a s  

i n t a k e   d e n s i t y .   The  space   be tween   the  o u t p u t   o p e n i n g  

cf  the  p r e s s u r e   r e s e r v o i r   and  the  c o m b u s t i o n   c h a m b e r  

is  used  for   the  a c c e p t a n c e   of  the  c o m b u s t i o n   g a s  

30  c o n t r o l l e d   s y n c h r o n o u s l y   by  the  steam  v a l v e   p i e c e .  
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If  the   feed  o i l   of  t h i s   e n g i n e   is  c h a n g e d   to  the  j e t  
feed  o i l ,   the  f r e s h   a i r   is  i n t a k e d   and  c o m p r e s s e d ,   a n d  

the  o i l   is  f e e d e d   d i r e c t l y   by  the  j e t   n o z z l e .  

5  The  a d v a n t a g e s   of  the  a b o v e - s a i d   d e s i g n   a re   a s  

f o l l o w s :  

1  .  The  i n t a k e   o p e n i n g   is  l o c a t e d   d i a g o n a l l y   w i t h  

the  e x h a u s t   o p e n i n g .   T h e r e f o r e ,   the  e l i m i n a t i o n   o f  

10  the   w a s t e   gas  is   e a s i e r   and  i t s   c o m b u s t i o n   gas  h a s  

l e s s   than   the  t r a d i t i o n a l   two  t r a v e l   e n g i n e   i n t a k e  

and  e x h a u s t   o p e n i n g s .   Thus  the  c o m b u s t i o n   e f f i c i e n c y  

and  the   e n g i n e   power  a re   i n c r e a s e d .  

15  2.  The  cu rved   s h a f t   and  the  p i s t o n   l u b r i c a t i o n  

s y s t e m   can  use  the  semi  - c l o s e d   d i p p i n g   t y p e ,   so  t h a t  

the  c o m b u s t i o n   o i l   sys t em  is  s e p a r a t e d   from  t h e  

l u b r i c a t i o n   s y s t e m .   T h e r e f o r e ,   i t   is   not   need  t o  

add  the   m i x t u r e   of  the   l u b r i c a t i o n   o i l   and  the  m o t o r  
20  o i l   to  g a s o l i n e   due  to  the  t r a n s p o r t   of  the   c o m b u s t i o n  

gas  t h r o u g h   the  cu rved   s h a f t   tank  as  the   t r a d i t i o n a l  

two  t r a v e l   e n g i n e .   Thus  the  smog  p o l l u t i o n   a f t e r  

the  c o m b u s t i o n   can  be  a v o i d e d .  

25  3.  It   needs   l e s s   p a r t s   and  has  the  s i m p l e   s t r u c t u r e .  

4.  A  pump  f u n c t i o n   is  formed  by  the  upper   g a s  
char .ber   and  the  upper   p i s t o n .   T h e r e f o r e ,   i t   can  be  

used  as  the  f l u i d   pump,  when  we  use  the  s i n g l e   way 
30  i n t a k e   va lve   and  the  e x h a u s t   v a l v e .   As  the  a p p l i c a t i o n  
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example   d e f i n e d   in  F ig .   3,  i t   u s e s   a  c o n p r e s s i o n   a i r  

pump  and  is  l a c k i n g   the  t r a n m i s s i o n   sys tem  and  t h e  

i n d e p e n d e n t   gas  pump  c y l i n d e r   which   is  needed  in  t h e  

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

5  i t   can  r e d u c e   the  c o s t s   and  can  i n c r e a s e   the  e f f i c i e n c y .  

I t s   a l l   a p p l i c a t i o n   s t r u c t u r e s   are   shown  as  f o l l o w s :  

In  F i g .   3,  301  is  the  i n t a k e   v a l v e ,   302  is  e x h a u s t  

v a l v e   e q u i p p e d   at  the  uppe r   s i d e   of  the  upper   g a s  

10  chamber   or  on  the  upper   c o v e r ,   303  is  a i r   f i l t e r   c o n -  

n e c t e d   to  the  f r o n t   of  the   i n t a k e   v a l v e ,   304  is  p r e s s u r e  

r e s e r v o i r   c o n n e c t e d   wi th   the  e x h a u s t   v a l v e ,   305  is  t h e  

p r e s s u r e   r e d u c i n g   v a l v e   c o n n e c t e d   wi th   the  p r e s s u r e  

r e s e r v o i r ,   306  is  p r e s s u r e   m a n o m e t e r .   The  a b o v e - s a i d  

15  p a r t s   form  an  a i r   c o m p r e s s o r   s y s t e m   for   d r i v i n g   t h e  

a i r   d r i v e   a p p a r a t u s .  

I t s   a p p l i c a t i o n   can  be  made  by  the  d i r e c t   d r i v e  

of  t he   t u r b i n e   p r e s s r i z e r   u s i n g   a b o v e - s a i d   a i r   p r e s s u r e ,  

20  as  d e f i n e d   in  F ig .   4.  In  F ig .   4,  401  is  an  a i r   d r i v e  

t u r b i n e   e q u i p m e n t ,   i t s   a i r   pump  o u t l e t   402  is  c o u p l e d  

w i th   the  i n t a k e   o p e n i n g   403.  The  gas  pump  i n l e t   404 

is  c o n n e c t e d   wi th   the  c a r b u r e t o r .   The  upper   s e c t i o n  

of  t he   upper   gas  chamber  and  each  s i de   of  the   u p p e r  

25  p i s t o n   406  form  a  gas  pump  chamber   405,  the  pump  i n l e t  

407  is  equ ipped   wi th   the  s i n g l e   way  va lve   408,  the  pump 

p u t l e t   is  c o n n e c t e d   wi th   the  d r i v e   i n l e t   409  of  t h e  

t u r b i n e   equ ipemnt   and  i t s   o u t l p u t   goes  t h r o u g h   t h e  

o u t l e t   410,  so  t h a t   the  i n t a k e   p r e s s u r e   i n c r e a s e s   d u r i n g  

30  the  r u n n i n g   of  the  e n g i n e .   I t s   f u n c t i o n   is  same  as  t h e  

v a r i o u s   used  t u r b i n e   p r e s s u r i z i n g   e q u i p m e n t .   If  we 
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v a r i o u s   used  t u r b i n e   p r e s s u r i z i n g   e q u i p m e n t .   If  we 
use  the  f l u i d   to  d r i v e   the  t u r b i n e   p r e s s u r i z i n g   e q u i p -  
ment ,   the  same  f u n c t i o n   w i l l   be  s h o w n .  

5  The  i n t a k e   p r e s s u r i z i n g   of  the  a b o v e - s a i d   e n g i n e  
can  be  d e s c r i b e d   in  F ig .   4-1  and  4-2 .   Using  the  t h i r d  

p i s t o n   421  over   the  u p p e r   p i s t o n   and  the  t h i r d   c y l i n d e r  
422  e q u i p p e d   at   t he same   t i m e ,   the  gas  pump  f u n c t i o n  

is  formed  by  the  above  formed  doub le   gas  c h a m b e r s  
10  423  and  424.  Adding  the   o r i g i n a l   p i s t o n   425  and  t h e  

upper   s e c t i o n   of  the   uppe r   gas  chamber  426  to  t h e m ,  

a  gas  pump  is  f o r m e d .   The  l a t e r   can  i n p u t   the  p r e -  
s s u r i z i n g   c o m b u s t i o n   gas  i n t o   the  p r e s s u r e   r e s e r v o i r  

427.  Each  i n t a k e   o p e n i n g   of  the   a b o v e - s a i d   pump 
15  chamber   is  e q u i p p e d   s e p a r a t e l y   wi th   the  s i n g l e   way 

v a l v e s   428,  429  and  430  f o r   the   i n p u t   of  the   c o m b u s t i o n  

gas  cone  from  the   c a r e b u t o r .   Each  o u t l e t   is  e q u i p p e d  
a l s o   e e p a r a t e l y   wi th   the  s i n g l e   way  v a l v e   431,  432  a n d  
433  fo r   the  c o n n e c t i o n   to  the   p r e s s u r e   r e s e r v o i r   4 2 7 .  

20  There   is  a  s i n g l e   way  v a l v e   434  be tween  the  p r e s s u r e  
r e s e r v o i r   and  the   main  p r e s s u r i z i n g   gas  chamber   435 

c o m p r e s s e d   t w i c e .   A  i n t a k e   door   which  can  be  a d j u s t e d  
is  l o c a t e d   be tween   tne  main  p r e s s u r i z i n g   gas  c h a m b e r  
435  and  the  c o m b u s t i o n   e h a m b e r .   I t   can  c o n t r o l   t h e  

25  i n t a k e   t ime .   Dur ing   the  d r i v i n g ,   the  a i r   s hou ld   b e  

p r e - c o m p r e s s e d   in  o r d e r   to  i n c r e a s e m e n t   of  the  i n t a k e  

q u a n t i t y   and  o u t p u t   power .   E x c e p t i n g   the  i n t a k e  

p r e - c o r r . p r e s s i o n ,   the  f u r t h e r   p r o c e s s   is  same  as  w h i c h  

d e s c r i b e d   in  F ig .   1 .  

30 
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F i g .   5  shows  i t   is  used  as  the  l i q u i d   pump.  The 

f i l t e r   501  is  used  fo r   the  f i l t r a t i o n   of  the  i n p u t  

f l u i d s .   The  i n l e t   v a l v e   502  is  c o n n e c t e d   wi th   t h e  

f i l t e r   and  the  i n l e t   open ing   on  the  upper   s ide   of  t h e  

5  pump  chamber .   The  o u t l e t   va lve   503  is  c o n n e c t e d   w i t h  

the  p a r t s   be tween   the  pump  chamber  and  the  f l u i d   l o a d .  

The  p r e s s u r i z i n g   v a l v e   504  is  c o n n e c t e d   wi th   the  p a r t s  

b e t w e e n   the  i n p u t   s i d e   and  the  o u t p u t   s i de   and  f o r m s  

a  l i q u i d   pump  f u n c t i o n   with  the  d i r e c t   d r i v e .  

10 

The  a n o t h e r   new  a p p l i c a t i o n   e q u i p m e n t   of  t h i s  

d e s i g n   is  d e f i n e d   in  F ig .   6.  A  p e r m a n e n t   m a g n e t i c  

p o l e   601  is  e q u i p p e d   on  the  upper   p i s t o n   108  in  F i g .  

1  ;  c-   a  m a g n e t i c   po l e   630  is  m a g n e t i z e d   by  the  c u r r e n t  
15  runs   t h r o u g h   the   c o i l   602  and  is  c o n n e c t e d   wi th   t h e  

power  s u p p l y   u s i n g   the  s o f t   c o n d u c t i n g   wire   604;  o r  

the   m a g n e t i z a t i o n   p r o d u c e d   by  the  c o n d u c t i o n   of  t h e  

c u r r e n t   u s i n g   a  s e t   of  cabon  b ru sh   605  and  c o n d u c t i n g  

rod  606.  When  the   p i s t o n   is  moving,   the  i n d u c t i v e  

20  v o l t a g e   is  g e n e r a t e d   dur  to  the  change   of  m a g n e t i z i n g  

q u a n t i t y   be tween   the   m a g n e t i z i n g   po l e   and  the  e l e c t r i c  

c o i l   607  and  thus   i t   can  supp ly   the   e l e c t r i c a l   e n e r g y .  

T h e r e f o r e ,   i t   bacomes  a  l i n e a r   d r i v e   e l e c t r i c   g e n e r a -  

t i n g   e q u i p m e n t .  

25 

For  the  s t r u c t u r e   a p p l i c a t i o n ,   the  p o s i t i o n   o f  

the  a b o v e - s a i d   p e r m a n e n t   m a g n e t i c   pole   and  the  e l e c t r i c  

g e n e r a t i n g   w i n d i n g   can  be  r e s e r v e d   as  shown  in  F i g .  

6-1  .  The  m a g n e t i c   f i e l d   is  formed  by  the  p e r m a n e n t  

30  magnet   601  '  or  the   r i n g   c o i l   6 0 2 ' ,   in  which  t h e  
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movable  p a r t s   are  formed  by  the  e l e c t r i c   g e n e r a t i n g  

winding   607  '  and  i t s   e l e c t r i c   energy  is  t r a n s m i t t e d  

by  the  carbon  brush   605'  and  the  c o n d u c t i n g   rod  6 0 6 '  

or  the  s o f t   c o n d u c t i n g   wire  6 0 4 * .  

5  F u r t h e r m o r e ,   in  the  l i n e a r   d r ive   e l e c t r i c   g e n e r a t i n g  

e q u i p m e n t ,   the  a b o v e m e n t i o n e d   e l e c t r i c   g e n e r a t i n g  

equ ipmen t   can  be  e q u i p p e d   on  the  upper  s ide   of  t h e  

upper  p i s t o n   and  is  moved  by  a  rod  e x t e n d e d   from  t h e  

upper  p i s t o n   as  shown  in  F igure   7,  in  o rde r   to  a v o i d a n c e  

10  of  tne  e l e c t r i c   f e n e r a t i n g   volume  l i m i t e d   by  the  s p a c e  
of  the  p r e s s u r i z i n g   c y l i n d e r   an  in  o rder   to  g e t t i n g  
b e t t e r   power  match  of  the  engine   power  and  the  e l e c t r i c  

g e n e r a t i n g   power;  or  in  o rder   to  keep ing   the  pump 
d r ive   f u n c t i o n   of  the  p i s t o n   on  t h e  
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p r e s s u r i z i n g   gas  chamber .   In  Fig.   7,  the  upper   l i n k   701 

is  c o n n e c t e d   wi th   the  upper   s i de   of  the  upper   p i s t o n   1 0 8 .  

The  gas  s e a l   cover   702  is  used  for   the  s e a l i n g   of  t h e  

upper   gas  chamber  cover   and  the  upper   l i n k   701.  No.  701 
5  is  m a g n e t i z i n g   po le ;   704  is  e l e c t r i c   g e n e r a t i n g   w i n d i n g ;  

705  is  m a g n e t i c   c i r c u i t   i ron   co re .   The  s e l e c t i o n   of  t h e  

s t r u c t u r e   d e s i g n   for   the  e l e c t r i c   g e n e r a t i o n   can  be  d o n e  

as  the   a b o v e m e n t i o n e d   one,  thus   the  m a g n e t i z i n g   pole   a n d  
the  e l e c t r i c   g e n e r a t i n g   w ind ing   are  e q u i p p e d   i n v e r s e l y  

10  and  the   e l e c t r i c   energy   is  t r a n s m i t t e d   to  the   middle   m o v i n g  
p a r t s   u s i n g   the  c o n d u c t i n g   rod  and  the  ca rbon   b rush   o r  
the  s o f t   c o n d u c t i n g   w i r e .   In  t h i s   type  of  the  d e s i g n ,   t h e  
d i a m e t e r   and  the  r e l a t i v e   d i m e n s i o n s   can  be  s e l e c t e d   f o r  
the  power  match  in  the  e l e c t r i c   g e n e r a t i n g   e q u i p m e n t .  

15  The  a b o v e m e n t i o n e d   l i n e a l   d r i v e   e l e c t r i c   g e n e r a t i n g  

e q u i p m e n t   can  be  used  for   the  t r a d i t i o n a l   eng ine   (See  F i g .  
8) .   I t s   s t r u c t u r e   c h a r a c t e r   is  same  as  the  a b o v e m e n t i o n e d  

e x a m p l e .   The  t r a n s m i s s i o n   rod  801  is  e q u i p p e d   on  t h e  

p i s t o n   and  the  p i e r c e   t h r o u g h   the  c y l i n d e r   cover   802.  The  
20  gas  s e a l   cover   803  is  used  for   the  s e a l i n g   of  the  l i n e a l  

d r i v e   e l e c t r i c   g e n e r a t i n g   equ ipmen t   c o u p l e d   p a r t s   b e t w e e n  
the  t r a n s m i s s i o n   rod  801  and  the  c y l i n d e r   cover   802  and  c a n  
move  back  and  f o r t h   d e p e n d e n t   on  the  moving  of  the  p i s t o n ,  
so  t h a t   the   e l e c t r i c   energy   can  be  g e n e r a t e d .  

25  In  the  v a r i o u s   e l e c t r i c   g e n e r a t i o n   equ ipmen t   of  t h e  

a b o v e m e n t i o n e d   a p p l i c a t i o n   examples   of  the  e l e c t r i c   g e n e r a -  
t i o n ,   e x c e p t i n g   the  o u t e r   r i ng   e l e c t r i c   equ ipmen t   h a s  

f i x e d   s t r u c t u r e   and  the  midd le   e l e c t r i c   equ ipment   is  l i n k e d  
wi th   the  p i s t o n ,   i t   can  be  done  by  the  i n v e r s e   d i r e c t i o n ,  

30  i - e -   the   o u t e r   r l n S   e l e c t r i c   equ ipment   is  dynamic  a c c e p t a n c e  
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p i s t o n   and  moves  f o r t h   and  back ,   the  m idd le   e l e c t r i c   e q u i p -  
ment  is  a t a s t i c   one  and  a c t s   as  the  i npu t   or  the   o u t p u t  

type   of  the  e l e c t r i c   ene rgy   for   the  o u t e r   c y c l e   s t r u c t u r e .  
The  work  is  p e r f o r m e d   by  the  a b o v e m e n t i o n e d   method,   i . e .   by 

5  the  s o f t   c o n d u c t i n g   w i r e s   or  the  c o n d u c t i n g   rods   or  t h e  

ca rbon   b r u s h e s .  

This  e n g i n e   u ses   p r a c t i c a l l y   the  d i a m e t e r s   of  t h e  

upper   gas  chamber  and  i t s   upper   p i s t o n   and  the  lower  g a s  
chamber  and  i t s   lower   p i s t o n   and  can  s e l e c t   the  d i a m e t e r  

10  a c c o r d i n g   to  the  r e q u i r e m e n t   in  o r d e r   to  a r r a n g e m e n t   o f  
the  s i z e   of  the   p r e s s u r e   i npu t   gas  chamber  and  e x p l o s i o n  

gas  chamber  for   the   used  s e l e c t i o n .   For  example ,   we  c a n  
s e l e c t   the  l a r g e r   p r e s s u r e   i npu t   gas  chamber  for   t h e  

lower   d e n s i t y   a i r   in  the  high  open  a i r .   F u r t h e r m o r e ,   a s  
15  d e f i n e d   in  the  F ig .   9  &  9-1 ,   the  s t r u c t u r e   t y p e s   of  t h e  

s e p a r a t e   gas  chamber   e n g i n e   wi th   the  d i f f e r e n t   c y l i n d e r  
d i a m e t e r s   have  the  s e p a r a t e   gas  chambers   wi th   a  l a r g e r  
and  a  smal l   d i a m e t e r s   r e s p e c t i v e l y   in  the  e n g i n e   b o d y .  
I t s   i n n e r   body  has  a l s o   a  p i s t o n   wi th   the  d i f f e r e n t   d i a -  

20  m e t e r .   This   p i s t o n   is  c o n n e c t e d   s e p a r a t e l y   wi th   two  g a s  
chambers   c o u p l e d   r e s p e c t i v e l y   with  two  d i f f e r e n t   d i a -  

m e t e r s ,   in  which  a  se t   one  is  e x p l o s i o n   gas  c h a m b e r  

902  ( the   upper   gas  chamber  in  the  d i a g r a m )   and  t h e  

a n o t h e r   se t   is  the   p r e s s u r e   i npu t   gas  chamber  901  ( r i n g  
25  tvPe  lower  gas  chamber   in  the  d i a g r a m ) .   The  p i s t o n   903 

has  a  t r a n s v e r s e   l e v e r   l i n k   904  for  the  c o n n e c t i o n   o f  

the   s h a k i n g   rod  955  and  for   the  d r i v i n g   crank  s h a f t   9 0 6 .  

A  i g n i t i o n   p lug  907  or  a  fue l   n o z z o l e   907'  and  a  s i n g l e  

way  i n t a k e   door  908  c o n n e c t e d   with  the  p r e s s u r e   r e s e r v o i r  
30  are  e q u i p p e d   in  the  near   of  the  upper   s top   p o i n t   of  t h e  
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c o m b u s t i o n   gas  chamber .   A  e x h a u s t   o p e n i n g   909  is  e q u i p p e d  

in  the  near   of  the   lower  s top   of  the  e x p l o s i o n   gas  c h a m b e r  

902.  A  s i n g l e   way  i n t a k e   door  910  and  a  s i n g l e   way  e x h a u s t  

o p e n i n g   911  c o n n e c t e d   wi th   the  p r e s s u r e   r e s e r v o i r   912  a r e  

5  e a u i p p e d   in  the  near   of  the  upper   s top   p o i n t   gas  c h a m b e r .  

A f t e r   the  e n g i n e   has  s t a r t e d ,   the  c o m b u s t i o n   gases   w i t h  

the   high  p r e s s u r e   are  s t o r e d   in  the  p r e s s u r e   r e s e r v o i r  

912  for   each  work  cyc le   due  to  the  p r e s s u r e   i npu t   vo lume  

is  l a r g e r   than   the  e x p l o s i o n   gas  chamber .   Dur ing   the  i n t a k e  

10  t r a v e l ,   the  i n t a k e   door  is  opened  and  the  f r e s h   a i r s   come 

i n t o   the  c o m b u s t i o n   c h a m b e r .  

As  to  the  l u b r i c a t i o n ,   the  l u b r i c a t i n g   o i l   can  be  

d i s t r i b u t e d   by  the  pump  l ea f   b lade   e q u i p p e d   on  the  c r a n k  

s h a f t   to  i n s i d e   of  the  p i s t o n   and  then  p e n e s t r a l e d   to  t h e  

15  f r i c t i o n   s u r f a c e s .  

If  we  use  one  u n i t   type   of  the  d r i v e   pump  in  the  s e p a r a t e  

gas  chamber  wi th   the  d i f f e r e n t   d i a m e t e r s ,   i t s   s t r u c t u r e  

c h a r a c t e r   is  same  as  which  shown  in  Fig .   10  &  10-1 ,   i . e .  

i t   is  a  two  t r a v e l   eng ine   with  the  d i r e c t   c o u p l i n g   and  

20  i n d e p e n d e n t   pump  s t r u c t u r e .   The  eng ine   h o u s i n g   1001  h a s  

gas  chambers   wi th   a  l a r g e   and  a  small   d i a m e t e r s   r e s p e c t i v e -  

ly ,   in  which  the  upper   gas  chamber  is  two  t r a v e l   s t a n -  

dard  p r e s s u r e   i n p u t   e x p l o s i o n   gas  chamber  1002  and  t h e  

lower   r i n g   gas  chamber  with  the  l a r g e r   d i a m e t e r   is  pump 
25  chamber  1003  used  for  the  f l u i d   pump.  In  the  near   of  t h e  

upper   s top   p o i n t ,   a  i n l e t   of  a  s i n g l e   way  v a l v e   1004 

and  a  o u t l e t   of  the   a n o t h e r   s i n g l e   way  v a l v e   1005  a r e  

e q u i p p e d .   They  can  g e n e r a t e   the  gas  pump  f u n c t i o n   i n  

the  eng ine   d r i v e .   Because   t h i s   engine-  has  a  l a r g e r  

30  volume  of  the  lower  p i s t o n ,   the  p r e s s u r e   g e n e r a t e d   by 
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e q u i p m e n t .  

The  a b o v e - s a i d   l i n e a r   d r i v e   e l e c t r i c   g e n e r a t i n g  

e q u i p m e n t   and  the  a b o v e - s a i d   d i r e c t   d r i v e   f l u i d   pump 
5  can  be  used  fo r   the   t r a d i t i o n a l   e n g i n e   (See  F ig .   8 ) .  

I t s   s t r u c t u r e   f e a t u r e   is  same  as  the  a b o v e - s a i d   e x a n p l e .  
The  t r a n s m i s s i o n   rod  801  is  e q u i p p e d   on  the  p i s t o n   a n d  
the  p i e r c e   t h r o u g h   the  c y l i n d e r   cove r   802.  The  g a s  
s e a l   c o v e r   803  is   used  for   the  s e a l i n g   of  the  l i n e a r  

10  d r i v e   e l e c t r i c   g e n e r a t i n g   e q u i p m e n t   c o u p l e d   p a r t s  
b e t w e e n   the   t r a n s m i s s i o n   rod  801  and  the  c y l i n d e r  

c o v e r   802  and  can  move  back  and  f o r t h   d e p e n d e n t   on  
the  moving  of  the   p i s t o n ,   so  t h a t   the  e l e c t r i c   e n e r g y  
can  be  g e n e r a t e d ;   or  as  shown  in  F ig .   8 -1 ,   the  u p p e r  

15  p i s t o n   804  d r i v e d   back  and  f o r t h   by  the  t r a n s m i s s i o n  
rod  801  ;  the   c y l i n d e r   se t   805  c o u p l e d   wi th   the  p i s t o n  
is  i n s t a l l e d   in  the   upper   s i de   of  the   e n g i n e   and  t h e  

s i n g l e   way  i n p u t   v a l v e   806  and  s i n g l e   way  o u t p u t  
v a l v e   807  whcih  g e n e r a t e   the  pump  m o t i v e   e f f e c t   a r e  

20  i n s t a l l e d   in  the   uppe r   s i de   or  lower   s i d e   of  t h e  

c y l i n d e r   s e t   805;  or  f u r t h e r m o r e   as  shown  in  F ig .   8 - 2 ,  
the  uppe r   s i d e   of  the   c y l i n d e r   se t   805  is  shown  t h e  
s e a l   s i t u a t i o n   and  the  p i s t o n   804  is  shown  two  ways  
pump  m o t i o n   and  the   two  ends  of  the  gas  chamber  of  t h e  

25  u p p e r   gas  c y l i n d e r   se t   i n s t a l l   s i n g l e   way  i n p u t   v a l v e s  
806  and  806  '  which  c o n n e c t e d   each  o t h e r   in  p a r a l l e l ,  
and  the   s i n g l e   way  o u t p u t   v a l v e s   807  and  807  '  t o  

g e n e r a t e   the  two  ways  pump  mot ion   d r i v e d   f o r t h   and  
back  by  the  p i s t o n   804;  The  f u r t h e r   f e a t u r e   of  t h i s  

30  two  ways  pump  mo t ion   s t r u c t u r e   is  shown  in  F ig .   8 - 3 ,  
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the   u p p e r   and  lower   i n p u t   and  o u t p u t   v a l v e s   are  c o n n e c t e d  

r e s p e c t i v e l y   to  the  pump  mot ive   f l u i d s   to  form  two  

i n d e p e n d e n t   pump  sys tem  which  d o n ' t   t r a n s m i t   each  o t h e r .  

5  In  the   v a r i o u s   e l e c t r i c   g e n e r a t i o n   e q u i p m e n t   o f  

the  a b o v e - s a i d   a p p l i c a t i o n   example  of  the   e l e c t r i c  

g e n e r a t i o n ,   e x c e p t i n g   the  o u t e r   r i n g   e l e c t r i c   e q u i p m e n t  

has  f i x e d   s t r u c t u r e   and  the  middle   e l c t r i c   e q u i p m e n t  

is  l i n e d   wi th   the  p i s t o n ,   i t   can  be  done  by  t h e  

10  i n v e r s e   d i r e c t i o n ,   i . e .   the  o u t e r   r i n g   e l e c t r i c   e q u i p -  

ment  is   dynamic   a c c e p t a n c e   p i s t o n   and  moves  f o r t h   a n d  

b a c k ,   the   m i d d l e   e l e c t r i c   equ ipmen t   is  s t a s t i c   o n e  

and  a c t s   as  the   i n p u t   or  the  o u t p u t   type   of  t h e  

e l e c t r i c   e n e r g y   fo r   the  o u t e r   c y c l e   s t r u c t u r e .   The 

15  work  is  p e r f o r m e d   by  the  a b o v e - s a i d   method ,   i . e .  

by  the   s o f t   c o n d u c t i n g   w i r e s   or  the  c o n d u c t i n g   r o d s  

or  the   c a r b o n   b r u s h e s .  

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

20  the   u p p e r   gas  chamber  and  i t s   upper   p i s t o n   and  t h e  

lower   gas  chamber   and  i t s   lower  p i s t o n   and  c a n  

s e l e c t   the   d i a m e t e r   a c c o r d i n g   to  the  r e q u i r e m e n t   i n  

o r d e r   to  a r r a n g e m e n t   of  the  s i z e   of  the  p r e s s u r e  

i n p u t   gas  chamber   and  e x p l o s i o n   gas  chamber  for   t h e  

25  used  s e l e c t i o n .   For  example ,   we  can  s e l e c t   the  l a r g e r  

p r e s s u r e   i n p u t   gas  chamber  for   the  lower   d e n s i t y   a i r  

in  the   h igh   open  a i r .   F u r t h e r m o r e ,   as  d e f i n e d   in  t h e  

F ig .   9  and  9-1 ,   the  s t r u c t u r e   t y p e s   of  the  s e p a r a t e  

gas  chamber   e n g i n e   with  the  d i f f e r e n t   c y l i n d e r  

30  d i a m e t e r s   have  the  s e p a r a t e   gas  chambers   with  a  l a r g e r  
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and  a  s m a l l   d i a m e t e r s   r e s p e c t i v e l y   in  the  e n g i n e   b o d y .  
I t s   i n n e r   body  has  a l s o   a  p i s t o n   wi th   the  d i f f e r e n t  

d i a m e t e r .   This   p i s t o n   is  c o n n e c t e d   s e p a r a t e l y   w i t h  

two  gas  c h a m b e r s   coup led   r e s p e c t i v e l y   with  two  d i f f e r e n t  
5  d i a m e t e r s ,   in  which  one  se t   is  e x p l o s i o n   gas  c h a m b e r  

902  ( t h e   uppe r   gas  chamber  and  h a v i n g   s m a l l e r   v o l u m e  

of  gas  chamber   in  the  d i a g r a m )   and  the  a n o t h e r   s e t   i s  
the   p r e s s u r e   i n p u t   gas  chamber  901  (  the  r i ng   t y p e  
l ower   gas  chamber   and  hav ing   l a r g e r   volume  of  g a s  

10  chamber   in  the  d i a g r a m ) .   The  p i s t o n   903  has  a  t r a n s -  

v e r s e   l e v e r   l i n k   904  for   the  c o n n e c t i o n   of  the  s h a k i n g  
rod  955  and  for   the  d r i v i n g   c r ank   s h a f t   906.  A  i g n i t i o n  

p lug   907  or  a  f ue l   n o z z l e   907'  and  a  s i n g l e   way  i n t a k e  

door   908  c o n n e c t e d   wi th   the  p r e s s u r e   r e s e r v o i r   a r e  
15  e q u i p p e d   in  the  near   of  the  uppe r   s t o p   p o i n t   of  t h e  

c o m b u s t i o n   gas  chamber .   A  e x h a u s t   o p e n i n g   909  i s  

e q u i p p e d   in  the  near   of  the   lower   s t o p   p o i n t   of  t h e  

e x p l o s i o n   gas  chamber  902.  A  s i n g l e   way  i n t a k e   d o o r  

910  and  a  s i n g l e   way  e x h a u s t   o p e n i n g   911  c o n n e c t e d   w i t h  
20  the   p r e s s u r e   r e s e r v o i r   912  a re   e q u i p p e d   in  the  near   o f  

the   u p p e r   s t o p   p o i n t   gas  c h a m b e r .   A f t e r   the  e n g i n e   h a s  

s t a r t e d ,   the  c o m b u s t i o n   g a s e s   w i th   the  high  p r e s s u r e  
a re   s t o r e d   in  the  p r e s s u r e   r e s e r v o i r   912  for   each  work  

c y c l e   due  to  the  p r e s s u r e   i n p u t   volume  is  l a r g e r   t h a n  
25  the   e x p l o s i o n   gas  chamber .   Dur ing   the  i n t a k e   t r a v e l ,  

the  i n t a k e   door  is  opened  and  the  f r e s h   a i r s   come 
i n t o   the   c o m b u s t i o n   c h a m b e r .  

As  to  the  l u b r i c a t i o n ,   the  l u b r i c a t i n g   o i l   car.  be  
30  d i s t r i b u t e d   by  the  pump  l e a f   b l a d e   equ ipped   on  t h e  
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c r a n k   s h a f t   to  i n s i d e   of  the   p i s t o n   and  then  p e n t r a t e d  

to  the  f r i c t i o n   s u r f a c e s .  

If  we  use  one  u n i t   type   of  the  d r i v e   pump  i n  

5  the  s e p a r a t e   gas  chamber   w i th   the  d i f f e r e n t   d i a m e t e r s ,  

i t s   s t r u c t u r e   f e a t u r e   is  same  :-as  which  shown  in  F i g ,  

10  and  10-1 ,   i . e .   i t   is  a  two  t r a v e l   e n g i n e   w i th   t h e  

d i r e c t   c o u p l i n g   and  i n d e p e n d e n t   pump  s t r u c t u r e .   The  . 

e n g i n e   h o u s i n g   1  001  has  gas  chamber  with  a  l a r g e r   a n d  

10  a  s m a l l   d i a m e t e r s   r e s p e c t i v e l y ,   in  which  the  upper   g a s  

chamber   is  two  t r a v e l   s t a n d a r d   p r e s s u r e   i n p u t   e x p l o -  

s i o n   gas  chamber  1002  and  the  lower  r ing   gas  c h a m b e r  

w i t h   the  l a r g e r   d i a m e t e r   is   pump  chamber  1003  used  f o r  

the   f l u i d   pump.  In  the   nea r   of  the  upper  s t o p   p o i n t ,  

15  an  i n l e t   of  a  s i n g l e   way  v a l v e   1004  and  an  o u l e t   o f  

the   a n o t h e r   s i n g l e   way  v a l v e   1005  are  e q u i p e e d .   They  

can  g e n e r a t e   the   gas  pump  f u n c t i o n   in  the  e n g i n e   d r i v e .  

B e c a u s e   the  e n g i n e   has  a  l a r g e r   volume  of  the  l o w e r  

p i s t o n ,   the  p r e s s u r e   g e n e r a t e d   by  the  c rank   s h a f t  

20  case   used  for   the   i n t a k e   pump  of  the  two  t r a v e l   e n g i n e  

d u r i n g   the  r u n n i n g   t r a v e l   is  l a r g e r   than  the  t r a d i t i o n a l  

one  and  is  more  a d v e n t a g e   fo r   the  i n t a k e .  

F ig .   11  and  11-1  show  the  a p p l i c a t i o n   example   o f  

25  the   equ ipmen t   in  the   fou r   t r a v e l   e n g i n e .   I t s   s t r u c t u r e  

f e a t u r e   is  same  as  which  shown  in  the  two  t r a v e l   o n e .  

When  the  a b o v e - s a i d   one  un i t   type  of  the  i n t a k e  

p r e s s u r i z i n g ,   s e p a r a t e   gas  chamber  s t r u c t u r e   ana  t h e  

30  i n d u s t r i a l   e q u i p m e n t   is  used  for   D iese l   e n g i n e ,   t h e  
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s t r u c t u r e   and  the  p r i n c i p l e   a re   sane  as  the  a b o v e - s a i d  

one  wi th   the  e x c e p t i o n   of  the  change  of  the  i g n i t i o n  

p lug   to  j e t   o i l   n o z z l e   and  the  i n c r e a m e n t   of  t h e  

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

In  a  word,   t h i s   case   is  a  improved  a p p l i c a t i o n  

s t r u c t u r e ,   p l e a s e   g ive   us  an  a p p r o v a l .  

10 
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C L A I M S :  

1.  A  reciprocat ing  internal   combustion  engine  comprising  a  cy l inder  

body  including  at  least  one  power  p is ton/cyl inder   combination  and  at  l e a s t  

one  auxiliary  p i s ton /cy l inder   combination  with  the  said  combinations 

disposed  in  coaxial  r e l a t ionsh ip ,   a  separating  wall  disposed  between 

adjacent  p is ton/cyl inder   combinations,  a  connection  rod  coax ia l ly  

interconnecting  the  pistons  for  synchronous  movement  thereof  between 

top-  and  bottom-dead-centre  positions  of  the  pistons  and  s ea l i ng ly  

passing  through  said  separat ing  wall  or  walls,  a  connecting  rod  and  crank-  

shaft  for  converting  reciprocal   motion  of  the  said  combination  into  a 

ro ta t iona l   output,  an  exhaust  port  for  discharging  exhaust  gases  from 

the  power  cylinder  when  the  power  piston  is  in  the  region  of  bottom-dead- 

centre,  an  inlet   port  including  a  one-way  in  valve  in  communication  with 

at  least   that  auxil iary  cylinder  adjacent  the  power  cylinder,   means  f o r  

control l ing  operation  of  the  said  one-way  valve  in  accordance  with  the  

engine  f i r ing  cycle,  a  gas  t ransport   passage  interconnecting  a  power 

cylinder  and  an  adjacent  auxi l iary  cylinder,  and  a  valve  for  c o n t r o l l i n g  

t ranspor ta t ion   of  gas  through  the  passage,  a  gas  pump  chamber  disposed 

on  at  least  that  side  of  an  auxil iary  piston  remote  from  an  ad jacen t  

power  piston  for  compressing  gaseous  media,  and  means  for  ignit ing  a 

fuel/gas  mixture  in  each  power  cylinder  or  inject ing  fuel  into  each  power 

cy l inde r .  

2.  An  engine  according  to  Claim  1  including  two  auxil iary  p i s t o n /  

cylinder  combinations  wherein  those  chambers  disposed  on  each  side  of  each 

auxil iary  piston  are  intake  chambers  and  each  chamber  includes  a  one-way 

inlet   and  a  one-way  inlet   and  a  one-way  exhaust  valve,  
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wherein  the  two  intake  valves  are  connected  with  a  carbure t tor   and 

each  exhaust  valve  is  connected  with  a  pressure  reservoi r ,   and  wherein  the 

pressure  reservoir   receives  compressed  combustion  gases  pumped  by 

displacement  of  one  piston  and  serves  to  feed  such  gases  into  the 

combustion  chamber  of  a  power  p is ton/cyl inder   combustion. 

3.  An  engine  according  to  any  preceding  claim  wherein  compressed  gas 
from  the  auxi l iary   p i s ton /cy l inder   combinations  is  directed  to  a  f l u i d  

pump. 

4.  An  engine  according  to  Claim  1  or  Claim  2  wherein  compressed  gases 
from  the  auxi l iary   p i s ton /cy l inder   combinations  are  fed  to  a  turbine  f o r  

super  charging  intake  of  a  power  p is ton/cyl inder   combination  via  a 

carbure t tor   . 

5.  An  engine  according  to  Claim  1  including  a  third  auxil iary  p i s t o n /  

cylinder  combination  and  a  pressure  reservoir  for  receiving  gas  under 

pressure  from  each  auxi l ia ry   p is ton/cyl inder   combination.  

6.  An  engine  according  to  any  preceding  claim  including  e l e c t r i c a l  

energy  generating  equipment  comprising  a  permanent  magnetic  or  an  e l e c t r o -  

magnetizable  coil  support  by  an  auxiliary  piston,  and  a  power  supply  fo r  

the  coil  whereby  displacement  of  the  piston  generates  a  voltage  by  the 

change  of  the  magnetizing  quantity  between  the  magnetized  pole  and  the 

e lec t r ic   generating  coil  and  take-off  means  for  the  so  generated  e l e c t r i c  

energy. 

7.  An  engine  according  to  Claim  6  modified  in  that  the  said  e l e c t r i c  

energy  generating  equipment  is  associated  with  a  rod  cons t i tu t ing   an 

extension  from  an  auxi l iary  p i s ton .  
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8.  An  engine  according  to  Claim  3,4  or  5  wherein  the  coaxial  connecting 

rod  is  sealed  with  an  oil  seal,  wherein  the  said  inlet   port  is  c losab le  

during  upward  and  downward  motion  with  the  power  piston  and  wherein  those 

chambers  formed  on  each  side  of  an  adjacent  auxil iary  piston  includes  a 

single  way  input  valve  and  single  way  output  valve  connected  to  each  o ther  

in  para l le l   for  the  generation  of  the  pump  function  in  the  two  ways  d r ive .  

9.  An  engine  according  to  Claim  8  wherein  each  auxil iary  p i s t o n /  

cylinder  combination  includes  i n l e t / o u t l e t   one-way  valves  whereby  chambers 

disposed  on  each  side  of  the  pistons  are  independently  operable  as  pumps. 

10.  An  engine  according  to  any  preceding  claim  wherein  at  least  one 

p i s ton /cy l inder   combination  is  of  d i f ferent   diamter  when  compared  with  a t  

least   one  other  combination. 

11.  An  engine  according  to  Claim  1  wherein  the  cylinder  body  has  the 

separte  gas  chamber  with  a  large  and  a  small  diameter  diameter  r e s p e c t i v e l y  

and  its  inside  has  a  piston  with  the  d i f ferent   diameter  coupled  s epa ra t e ly  

with  two  sets  of  the  gas  chambers  with  the  d i f ferent   diameters,  in  which 

a  set  is  the  pressure  input  gas  chamber  and  another  set  is  the  explosion 

gas  chamber,  the  piston  has  a  transverse  link  rod  for  the  linking  of  the  

shaking  rod  and  make  the  crank  shaft  a  motion,  an  ignit ion  plug  or  fue l  

nozzle  and  a  single  way  intake  door  connected  with  the  pressure  r e s e r v o i r  

is  equipped  in  the  near  of  the  upper  stop  point  in  the  combustion  gas 

chamber,  exhaust  opening  is  located  in  the  lower  stop  point,  a  s i ng l e  

way  intake  door  and  single  way  exhaust  opening  connected  to  the  p ressure  

reservoir   are  equipped  in  the  near  of  the  upper  stop  point  in  the  p ressure  

input  gas  chamber  whereby,  when  the  volume  of  the  pressure  input  gas 

chamber  is  larger  than  which  in  the  explosion  gas  chamber,  the  high 

pressure  fresh  combustion  gas  is  stored  in  the  pressure  reservoir  during 
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each  work  cycle  and  when  the  intake  is  open  fresh  combustion  gas  e n t e r s  

the  combustion  chamber  during  the  intake  t r a v e l .  

12.  An  engine  according  to  Claim  10  wherein  the  cylinder  body  inc ludes  

a  gas  chamber  with  a  large  volume  and  a  gas  chamber  of  smaller  volume 

in  which  an  upper  gas  chamber  has  the  smaller  volume  and  is  two- t rave l  

input  explosion  gas  chamber  and  the  gas  chamber  with  the  larger  diameter 

is  operable  as  a  fluid  pump,  an  inlet   with  a  single  way  valve  and  an 

outlet   with  a  single  way  valve  located  in  the  region  of  top-dead-cen t re  

of  the  generation  of  the  gas  pump  func t ion .  



0 2 2 3 4 3 5  

4 f a  

,108 

112 

F i g .   1 



0 2 2 3 4 5 5  

f a r  

" 9   " 9   119 
- A   I  i  ■ 

F i g .   1 - 1  



0 2 2 3 4 3 5  

#  

F i g .   2 - 1  



0 2 2 3 4 3 5  

&  

F i g .   2 - 2  



0 2 2 3 4 5 5  

5 f c  

F i g .   2 - 3  



0 2 2 3 4 3 5  

H *  

F i g .   2 - 4  



0 2 2 3 4 3 5  

202 

F i g .   2 -   5  



0 2 2 3 4 3 5  

T f c  

2 0 4  

20  5 

F i g .   2 - 6  



0 2 2 3 4 3 5  

5  

..-is 

F i g .   2 - 7  



0 2 2 3 4 3 5  

i f  

JO3 

301  > - 3 0 2  j r n   / 3 0 5  

O b  

0 4  
. j = l £  

F i g . 3  



0 2 2 3 4 3 5  

" k  

4 0 8  

4 0 7 ^  

4 0 5  

4 0 6  

F i g .   A  



0 2 2 3 4 5 5  

f a  -41 

™   421 
431 

F i g .   4 - 1  



0 2 2 3 4 3 5  

%  

F i g .   4 - 2  



0 2 2 3 4 3 5  

i t  

502  ^ 5 0 3  A  

Li  F i g .   5  



0 2 2 3 4 . 5 5  

f f  ~f$J 

F i g .   6  



0 2 2 3 / 1 5 5  

u ,  f o  

601 

6 0 2 '  

F i g .   6 - 1  



0 2 2 3 4 5 5  

%  

A t  

F i g .   7  



0 2 2 3 4 3 5  

AT, V  



0 2 2 3 4 j 5  

A * k  

c  3  

F i g .   8 - 1  



0 2 2 3 4 J 5  

* f a  

c  i  

F i g . 8 - 2  



0 2 2 3 4 J 5  

4 f y  u  

8 0 6 '  8 0 7 '  
J  

- 8 0 5  

. - 8 0 3  

^  ^ 8 0 7  

8 0 ^ -  

c ^  
IS w  r  

j  
8 0 6  

802  
' r t  

801 

1  

F i g .   8 - 3  



0 2 2 3 4 J 5  

U f a  

9 0 7  

9 0 6  

F i g .   9  



0 2 2 3 4 3 5  

4 3  f a  

[ i - 9 0 9  o n n n n  9 0 9  

- 9 0 3  
901 

9 0 5  

EX. 

I  I  

U  

\  9 0 6  

F i g .   9 - 1  



0 2 2 3 4 J 5  

i t f  *4,  

J 3 s a  

1002  

F i g .   1 0  



0 2 2 3 4 J 5  

" k  I S /  

■1002 

n n   n   n n  
1001 

L Z  

■1003 

^ M  

^  M  

F ' g i o - 1  



0 2 2 3 4 5 5  

9 k  u >  

u  

F i g .   1 1  



0 2 2 3 4 5 5  

* f a  

Q  

&  

F i g .   1 1 - 1  



0 2 2 3 4 J 5  

j  European  Patent 
Office 

Application  number EUROPEAN  SEARCH  REPORT 

EP  86  30  8255  

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
CLASSIFICATION  OF  THE 
APPLICATION  (int.  CM) 

Citation  of  document  with  indication,  what*  appropriate, of  relevant  pattagn CateBory to  claim 

DE-A-2  901  815  (WAKER) 

*  Page  3,  l i n e   5  -  page  4,  l i n e  
29;  f i g u r e   * 

1 , 2 , 8 -  
12 

F  02  B  3 3 / 0 8  
F  02  B  3 3 / 1 4  
F  02  B  6 3 / 0 4  

3 , 4 , 6 ,  
7 

GB-A-1  137  087  (M.A.N.  ) 
*  Page  3,  l i n e s   43-75;   f i g u r e   5  * 

DE-B-1  214  474  ( M . A . N . )  
*  Column  3,  l i n e s   34-43;   f i g u r e   1 

TECHNICAL  FIELDS 
SEARCHED  (Int.  CM) 6 , 7  GB-A-  820  311  (ANDERBERG) 

*  Page  1,  l i n e   65  -  page  3,  l i n e  
19;  f i g u r e   * 

F  02  B 

1 , 1 0 -  
12 

1 , 2 , 5  
8 

DE-A-1  526  366  (WAGNER) 

*  Page  9,  l i n e   3  -  page  15,  l i n e  
7;  f i g u r e s   2,3  * 

X 

Tbepreeenti •port  haa  been  drawn  up  for  aH  claims 
Examiner 

HAKHVERDI  M. 
Date  of  completion  of  the  March 

2 9 - 0 1 - 1 9 8 7  
Place  of  iearch 

THE  HAGUE 
T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on.  or 

after  the  tiling  date 
0  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 

a  CATEGORY  OF  CITED  DOCUMENTS 
 ̂ X  :  particularly  relevant  if  taken  alone 

S  Y  :  particularly  relevant  if  combined  with  another 
e  document  of  the  same  category I  A  :  technological  background 
•t  O  :  non-written  disclosure 
a.  P  :  intermediate  document 



0 2 2 3 4 5 5  

j  European  Patent 
Office 

Application  number EUROPEAN  SEARCH  REPORT 

EP  86  30  8255  

Page  2 DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
Citation  of  document  with  indication,  where  appropriate, of  relevant  passages 

Relevant 
to  claim CLASSIFICATION  OF  THE 

APPLICATION  (Int.  CM) Category 

DE-C-  504  514  (PLAGE) 
*  Page  1,  l i n e   29  -  page  2,  l i n e  
69;  f i g u r e   1  * 

X 

GB-A-  396  369  (LINDEQUIST) 

*  Page  4,  l i n e s   4-18;   f i g u r e   4  * 

DE-C-  223  985  (GUICHARD) 

*  Page  1,  l i n e s   29-70;   f i g u r e   1  * 

GB-A-  193  651  (SIDNEY) 

*  Page  3,  l i n e s   7-70;  f i g u r e s   1 , 2  
* 

1 , 2 , 5 ,  
8 

X 1 , 2 , 8 ,  
9 

X 1 , 1 0 -  
12 

TECHNICAL  FIELOS SEARCHED  (Int.  CM) 
2 , 8 , 9  

The  present  search  report  hat  bean  drawn  up  for  all  claims 
Place  of  search 

THE  HAGUE 
Date  of  completion  of  the  search 

2 9 - 0 1 - 1 9 8 7  
Examiner 

HAKHVERDI  M. 
CATEGORY  OF  CITED  DOCUMENTS 

X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another document  of  the  same  category A  .  technological  background 0  :  non-written  disclosure P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on.  or after  the  filing  date 
D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	drawings
	search report

