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(54)  Internal  combustion  engine. 
(57)  An  internal  combustion  engine  has  long  steel  tensile 
members  which  secure  the  cylinder  head  and  are  alsc 
secured  to  a  retaining  member  (4)  for  the  crankshaft  bearing 
(12),  so  that  pressure  pulsations  in  the  cylinders  on  the 
ignition  strokes  are  reacted  by  the  tensile  members  (16,  17) 
allowing  the  use  of  light  low-tensile  materials  for  the  block 
and  crankcase. 

The  tensile  members  extend  along  passageways  (18,  19) 
which  extend  through  the  block  and  communicate  with  the 
valve  gear  region  of  the  head  and  the  crankcase  region,  via 
apertures  (20,  21  ).  The  passageways  allow  crankcase  ventila- 
tion  and,  in  a  suitable  orientation,  oil  return  from  the  head. 

(M 
<  

O  
CM 

21 

CM 

Q. 
HI 

Croydon  Printing  Company  Ltd. 



0 2 4 0 1 2 0  

INTERNAL  COMBUSTION  ENGINE 

This  i n v e n t i o n   r e l a t e s   to  i n t e r n a l   combust ion  e n g i n e s .  

In  the  i n t e r e s t s   of  being  able  to  use  l i g h t   l o w - t e n s i l e   m a t e r i a l  

for  the  engine  b lock ,   i t   is  known  to  use  t e n s i l e   members  such  a s  

s t e e l   b o l t s   ex tend ing   from  the  c y l i n d e r   head  to  the  c r a n k s h a f t  

bear ing   housing  ( the  App l i can t s   UK  Pa t en t   S p e c i f i c a t i o n   No. 

2150635)  to  r eac t   the  p r e s s u r e   p u l s a t i o n s   produced  between  t h e  

head  and  c r a n k s h a f t   on  the  i g n i t i o n   s t r o k e s .  

The  i n v e n t i o n   p rov ides   an  i n t e r n a l   combustion  engine  h a v i n g  

t e n s i l e   members  for  s ecu r ing   the  c y l i n d e r   head  to  the  c y l i n d e r  

block,  the  t e n s i l e   members  ex tending   to  and  being  secured   t o  

r e t a i n i n g   means  for  the  c r a n k s h a f t   b e a r i n g s ,   and  h a v i n g  

passageways  ex t end ing   through  the  block  su r rounding   each  t e n s i l e  

member,  the  passageways  communicating  both  with  the  valve  g e a r  

region  of  the  c y l i n d e r   head  and  with  the  c rankcase   reg ion   of  t h e  

engine  . 

The  passageways  permit   c rankcase   v e n t i l a t i o n   and,  in  a  s u i t a b l e  

engine  o r i e n t a t i o n ,   permit   l u b r i c a t i n g   o i l   to  r e t u r n   from  t h e  

valve  gear  cover  to  the  sump. 
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A d v a n t a g e o u s l y ,   the  d i a m e t e r   of  the  passageways  at  t h e  

h e a d / b l o c k   i n t e r f a c e   is  at  l e a s t   twice  the  d iamete r   of  t h e  

t e n s i l e   members:  the  reduced  c o n t a c t   a rea   between  the  head  and 

the  b lock   i n c r e a s e s   the  p r e s s u r e   at  the  i n t e r f a c e   and  hence  t h e  

s e a l i n g   a b i l i t y   between  the  head  and  the  b lock .   P r e f e r a b l y ,  

each  passageway  is  su r rounded   at  the  h e a d / b l o c k   i n t e r f a c e   by  a  

wal l   which  extends   around  a  pa r t   of  the  p e r i p h e r y   of  a  

c y l i n d e r .   P r e f e r a b l y ,   the  wal l s   of  passageways  b e t w e e n  

c y l i n d e r s   extend  around  pa r t   of  the  p e r i p h e r y   of  each  c y l i n d e r .  

A  four   c y l i n d e r   i n - l i n e   s p a r k - i g n i t i o n   i n t e r n a l   c o m b u s t i o n  

engine   w i l l   now  be  d e s c r i b e d   by  way  of  example  with  r e f e r e n c e   t o  

the  accompanying  d rawings ,   in  w h i c h :  

F i g u r e   1  is  a  s e c t i o n   th rough  the  engine  taken  at  r i g h t   a n g l e s  

to  the  c r a n k s h a f t   ax is   and  between  a  p a i r   of  c y l i n d e r s ;  

F i g u r e   2  shows  a  plan  view  of  the  c y l i n d e r   block  seen  from  t h e  

b lock /   head  i n t e r f a c e ;   and  

F i g u r e   3  shows  a  plan  view  of  the  head  seen  from  the  b l o c k / h e a d  

i n t e r f a c e .  

R e f e r r i n g   to  the  drawings  the  engine  compr i ses   a  c y l i n d e r   head  

i n d i c a t e d   g e n e r a l l y   by  the  r e f e r e n c e   numeral   1,  a  block  fo rmed  

i n t e g r a l l y   with  the  upper  par t   of  the  c r ankcase   i n d i c a t e d  

g e n e r a l l y   by  the  r e f e r e n c e   numberal  2,  the  lower  pa r t   of  t h e  
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c r a n k c a s e   i n d i c a t e d   g e n e r a l l y   by  the  r e f e r e n c e   numeral  3,  and  a  

r e t a i n i n g   member  4.  Valve  gear  (not  shown)  opera ted   by  t w i n  

overhead  camshaf t s   5  and  6  is  p rov ided .   A  valve  gear  cover  ( n o t  

shown)  is  p rov ided .   The  block  is  des igned  to  r e c e i v e   we t  

c y l i n d e r   l i n e r s   (not  shown)  . 

The  head  and  s e c t i o n s   2,  3,  4  of  the  engine  are  made  o f  

aluminium.  The  lower  par t   of  the  c rankcase   3  is  formed 

i n t e g r a l l y   with  the  main  bea r ing   caps  9  and  is  secured  to  t h e  

upper  pa r t s   by  bo l t s   10  and  11.  The  two  p a r t s   of  the  c r a n k c a s e  

are  s p l i t   about  a  plane  p e r p e n d i c u l a r   to  the  c y l i n d e r   axes  and 

pass ing   through  the  c e n t r e   of  the  c r a n k s h a f t .   The  bear ing   c a p s  

house  the  usual   bea r ing   bushes  12  forming  the  main  bear ing   f o r  

the  c r a n k s h a f t   13.  The  r e t a i n i n g   member  4  is  secured  to  t h e  

lower  part   of  the  c r ankcase   3  by  means  of  bo l t s   14,  15.  The 

heads  of  t e n s i l e   members  in  the  form  of  s t e e l   bo l t s   16,  17 

a t t a c h   the  c y l i n d e r   head  1  to  the  block  2,  and  the  o ther   end  o f  

the  t e n s i l e   members  are  in  th readed   engagement  with  t h e  

r e t a i n i n g   member  4 .  

P r e s s u r e   p u l s a t i o n s   on  the  combust ion  s t r o k e ,   which  tends  t o  

force   the  head  1  and  c r a n k s h a f t   13  a p a r t ,   are  r e a c t e d   by  t h e  

t e n s i l e   members  16,  17,  and  the  s t r e s s e s   do  not  pass  through  t h e  

wall   of  the  block  or  c r ankcase ,   p e r m i t t i n g   the  use  of  l i g h t   low 

t e n s i l e   m a t e r i a l s   such  as  aluminium  for  these   p a r t s .  
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The  i n t e g r a l   b lock   and  upper  pa r t   of  the  c r a n k c a s e   2  has  a  

passageway  18,  19  s u r r o u n d i n g   each  t e n s i l e   member  16,  17.  The 

passageways   are  t a p e r e d   to  f a c i l i t a t e   t h e i r   m a n u f a c t u r e   and,  a t  

the  b l o c k / h e a d   i n t e r f a c e   are  wide.  At  the  lower  end,  s l o t s   2 0 ,  

21  connec t   the  passageways  with  the  c rankcase   r eg ion   benea th   t h e  

c y l i n d e r s   (not   shown)  and  (v ia   s l o t s   22,  23)  above  the  sump  2 4 .  

At  the  upper   end,  the  passageways  18,  19  connec t   w i t h  

c o r r e s p o n d i n g   t a p e r e d   passageways  25,  26  in  the  head.   V i a  

open ings   27,  28,  these   passsageways   communicate  with  the  v a l v e  

gear  r e g i o n   of  the  h e a d .  

Thus,  the  passageways  18,  19  each  p rov ide   for   c r a n k c a s e  

v e n t i l a t i o n   of  the  volume  benea th   the  p i s t o n s   (which  can  b e  

fo r ced   v e n t i l a t i o n   us ing  the  i n d u c t i o n   t r a c t   d e p r e s s i o n )   f r o m  

the  c r a n k c a s e   to  the  valve  gear  r eg ion   of  the  head,  and  a lso   f o r  

the  r e t u r n   of  l u b r i c a t i n g   o i l   from  the  valve  gear   cover  to  t h e  

sump  24.  A d d i t i o n a l   d r a i n   and  b r e a t h i n g   pa s sages   are  a l s o  

p r o v i d e d   at  one  end  of  the  c y l i n d e r   b l o c k .  

The  passageways   18,  19  are  de f i ned   at  the  h e a d / b l o c k   i n t e r f a c e  

by  wa l l s   29,  30  which  engage  with  c o r r e s p o n d i n g   wa l l s   31,  32  i n  

the  head  s u r r o u n d i n g   the  passageways  25,  26.  Two  s e c t i o n s   o u t  

of  the  f i v e   s e c t i o n s   of  each  of  the  wal ls   29,  30,  31,  32  e x t e n d  

I  i I 
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around  the  top  of  the  c y l i n d e r   i t s e l f .   The  d i ame te r   of  t h e  

passageways  18,  19,*  25,  26  at  the  h e a d / b l o c k   i n t e r f a c e   is  a t  

l e a s t   twice  the  d iameter   of  the  t e n s i l e   members  16,  17.  T h u s ,  

not  only  is  the  p r e s s u r e   on  the  i n t e r f a c i n g   h e a d / b l o c k   s u r f a c e s  

i n c r e a s e d   because  the  passageways  are  so  wide,  but  the  c o n t a c t  

a reas   are  c o n c e n t r a t e d   :  around  the  r eg ion   at  which  s e a l i n g   i s  

impor tan t   i . e .   the  p e r i p h e r y   of  the  combust ion  chamber.  A  l a r g e  

coo l ing   channel   33  runs  along  one  side  of  the  b lock.   Water  i s  

fed  into  the  channel   33  from  the  l e f t   hand  end  as  seen  in  F i g u r e  

2  and  flows  (a)  ddwn  the  block  through  pa s sages   34a,  35a,  3 6 a ,  

37a,  around  the  r e s p e c t i v e   c y l i n d e r   l i n e r s   and  up  th rough  t h e  

passages   34b,  35b,  36b,  37b-  and  (b)  th rough  breaks   in  t h e  

h e a d / b l o c k   gasket   38,  up'  through  passages   39a",  40a,  4 la ,   42a  i n  

the  head  and  down  through  passages   39b,  40a,  41b,  42b.  The 

c o n t a c t   areas  between  the  head  and  the  block  are  reduced  b e c a u s e  

of  the  la rge   area  of-  the  passageways ,   a s s i s t i n g   the  p r o p e r  

s e a l i n g   of  the  block  and  h e a d .  

Compared  to  the  usual   c y l i n d e r   head  a t t achmen t   by  means  of  b o l t s  

secured  to  bosses  on  the  b lock,   the  a r rangement   of  the  i n v e n t i o n  

does  not  re ly   on  shear  f o r ce s   from  the  boss  through  t h e  

a d j o i n i n g   m a t e r i a l   for-  t r a n s m i t t i n g   the  load  to  the  c y l i n d e r  

p e r i p h e r y .   Because  of  the  use  of  the  t e n s i l e   members  secured   t o  

the  r e t a i n i n g   member,  the  block  and  head  are  c o m p r e s s i v e l y  

loaded,   and  the  fo rces   are  fed  along  the  wal ls   of  the  t a p e r e d  

passageways  to  the  c y l i n d e r   p e r i p h e r i e s .  
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The  main  b e a r i n g s   are  l u b r i c a t e d   by  o i l   fed  along  g a l l e r y   4a  a n d  

a  s e r i e s   of  d r i l l i n g s   3a.  The  g a l l e r y   4a  is  supp l i ed   by  a  

d r i l l i n g   i n to   the  g a l l e r y   from  the  o i l   f i l t e r   (not  shown) .  

The  par t   1,  2,  3,  4  are  a l l   des igned   to  be  die  c a s t ,   and  t h e  

t a p e r i n g   of  the  passageways  18,  19  and  25,  26  a s s i s t s   in  t h i s  

r ega rd .   A p e r t u r e s   43,  which  connect   the  spaces   under  the  p i s t o n  

to  r e l i e v e   the  i n t e r n a l   pumping  p r e s s u r e   to  reduce  pumping 

l o s s e s ,   may  be  produced  using  s l i d e r s .   F a r t s   2,  3,  4  nay  b e  

high  p r e s s u r e   die  c a s t ,   g r a v i t y   die  c a s t ,   or  cas t   using  low 

p r e s s u r e   sand  c a s t i n g .   Par t   1  may  be  g r a v i t y   die  cas t   or  low 

p r e s s u r e   sand  c a s t .   N e v e r t h e l e s s ,   the  p a r t s   could  be  cas t   i n  

the  c o n v e n t i o n a l   way  using  sand  cores  i f   d e s i r e d   or  in  any  o t h e r  

s u i t a b l e   way.  While  p a r t s   1  to  4  are  d e s c r i b e d   as  being  made  o f  

aluminium,  the  p a r t s   could  be  made  of  o t h e r   m a t e r i a l s   and  p a r t s  

2  -  4  in  p a r t i c u l a r   could  be  made  of  polymer.   The  t h r e a d e d  

p o r t i o n s   in  the  member  4  may  if   d e s i r e d   be  formed  by  i n s e r t s   i n  

the  member  4  to  p rov ide   g r e a t e r   s t r e n g t h   at  the  t h r e a d s .   The 

i n v e n t i o n   is  a p p l i c a b l e   to  o the r   numbers  of  i n - l i n e   c y l i n d e r s  

apa r t   from  four ,   and  is  a lso  a p p l i c a b l e   to  o p p o s e d - p i s t o n  

c o n f i g u r a t i o n s ,   V - c o n f i g u r a t i o n s   and  to  d i e s e l   e n g i n e s .  

Obvious ly ,   in  o the r   engine  c o n f i g u r a t i o n s   or  o r i e n t a t i o n s   f rom 

tha t   d e s c r i b e d   .̂   the  o i l   might  not  n e c e s s a r i l y   d ra in   down  e a c h  

passageway  18,  19  eg.  in  a  s l an t   i n - l i n e   engine  c o n f i g u r a t i o n ,  

o i l   w i l l   p r e f e r e n t i a l l y   d ra in   down  one  row  of  passageways  r a t h e r  

than  the  o the r   row.  
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CLAIMS 

1.  An  i n t e r n a l   combust ion  engine  having  t e n s i l e   members  f o r  

s ecu r ing   the  c y l i n d e r   head  to  the  c y l i n d e r   b lock ,   t h e  

t e n s i l e   members  ex tending   to  and  being  secured   t o  

r e t a i n i n g   means  for  the  c r a n k s h a f t   b e a r i n g s ,   and  h a v i n g  

passageways  ex tend ing   through  the  block  s u r r o u n d i n g   e a c h  

t e n s i l e   member,  the  passageways  communicat ing  both  w i t h  

the  valve  gear  region  of  the  c y l i n d e r   head  and  with  t h e  

c r ankcase   r eg ion   of  the  e n g i n e .  

2.  An  i n t e r n a l   combust ion  engine  as  c laimed  in  c la im  1 ,  

where in   the  d iamete r   of  the  passageways  at  the  h e a d / b l o c k  

i n t e r f a c e   is  at  l e a s t   twice  the  d i ame te r   of  the  t e n s i l e  

members  . 

3.  An  i n t e r n a l   combust ion  engine  as  claimed  in  claim  1  or  2 ,  

wherein  each  passageway  is  sur rounded  at  the  h e a d / b l o c k  

i n t e r f a c e   by  a  wall  which  extends   around  a  par t   of  t h e  

p e r i p h e r y   of  a  c y l i n d e r .  

4.  An  i n t e r n a l   combust ion  engine  as  claimed  in  claim  3  i n  

which  the  wal l   for  passageways  ly ing  between  c y l i n d e r s  

ex tends   around  a  part   of  the  p e r i p h e r y   of  each  of  t h o s e  

c y l i n d e r s .  
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5.  An  i n t e r n a l   combus t ion   engine  as  c la imed  in  c la im  4 ,  

where in   the  t h i c k n e s s   of  the  wa l l s   is  l e s s   than  t h e  

d i ame te r   of  the  t e n s i l e   members.  

6.  An  i n t e r n a l   combust ion   engine  as  c la imed  in  any  one  of  t h e  

p r e c e d i n g   c l a i m s ,   wherein   the  head  Is  p rov ided   w i t h  

passageways  s u r r o u n d i n g   each  t e n s i l e   member,  the  d i a m e t e r  

of  the  passageways   at  the  h e a d / b l o c k   i n t e r f a c e   being  a t  

l e a s t   twice  the  d i ame te r   of  the  t e n s i l e   members ,  

7.  An  i n t e r n a l   combus t ion   engine  as  c la imed  In  claim  6 ,  

where in   the  passageways   in  the  head  t a p e r   in  a  d i r e c t i o n  

away  from  the  h e a d / b l o c k   i n t e r f a c e .  

8.  An  i n t e r n a l   combus t ion   engine  as  c la imed  in  any  one  of  t h e  

preced ing-   c l a ims ,   where in   the  passageways   in  the  b l o c k  

t ape r   in  a  d i r e c t i o n   from  the  h e a d / b l o c k   i n t e r f a c e .  

9.  An  I n t e r n a l   combus t ion   engine  as  c la imed  in  any  one  of  t h e  

p r e c e d i n g   c l a i m s ,   where in   the  r e t a i n i n g   means  c o m p r i s e s  

bea r i ng   caps  for  each  c r a n k s h a f t   b e a r i n g   and  a  r e t a i n i n g  

member  which  ex tends   the  l eng th   of  the  engine   to  which  t h e  

t e n s i l e   members  are  secured  and  which  holds   the  b e a r i n g  

caps  in  p o s i t i o n .  
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10.  An  i n t e r n a l   combust ion  engine  as  c la imed  in  claim  9 ,  

r t i e re in   the  bear ing   caps  are  i n t e g r a l l y   formed  as  part   o f  

one  member  which  ex tends   the  l eng th   of  the  e n g i n e .  

11.  An  i n t e r n a l   combust ion  engine  as  c la imed  in  claim  9  o r  

claim  10,  wherein  the  r e t a i n i n g   member  i n c l u d e s   an  o i l  

g a l l e r y   for  l u b r i c a t i n g   the  main  b e a r i n g s .  

0184X 
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