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@  Cylinder  head. 

s  A  cylinder  head  has  cooling  passages  12  for  cooling  the  inlet 
and  exhaust  valves  4,  5  formed  by  the  bottom  of  a  deep  recess  10 
cast  into  the  head  and  a  cup  11  seated  for  example  on  a  ledge  11  a 
in  the  recess  and  secured  thereto  around  its  periphery.  The 
cooling  passage  12  is  communicated  with  by  means  of  drillings 
13a  to  13c,  14a  to  14c  and  17.  The  cup  11  has  an  aperture  for  a 
sparking  plug  18  which  may  have  a  protective  tube  19.  An 
advantage  of  the  construction  is  that  wide  cooling  passages  can 
be  achieved  but  without  recourse  to  sand  cores  with  their  inherent 
disadvantages. 



This  i n v e n t i o n   r e l a t e s   to  c y l i n d e r   heads  for  i n t e r n a l  

combustion  e n g i n e s .  

To  form  l i q u i d   coo l ing   passages   in  such  heads,   i t   i s  

c o n v e n t i o n a l   to  cas t   the  c y l i n d e r   head  around  sand  cores   wh ich  

are  des t royed   when  the  c a s t i n g   has  set  to  r e v e a l   the  c o o l i n g  

p a s s a g e s .  

However,  the  use  of  sand  cores  has  well  known  d i s a d v a n t a g e s   and  

i t   is  known  to  avoid  them  by  using  as  coo l i ng   p a s s a g e s  

d r i l l i n g s   or  channe l s   cas t   into  the  combust ion  chamber  face  o f  

the  c y l i n d e r   head.  It  has  also  been  proposed  (Uni ted  S t a t e s  

Pa ten t   S p e c i f i c a t i o n   No  3  022  775)  to  form  the  c y l i n d e r   head  i n  

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

c y l i n d e r   axes,   in  order  to  provide  coo l ing   passages   w i t h o u t  

r e c o u r s e   to  sand  c o r i n g .  

It   has  a lso  been  proposed  to  provide  a  pa i r   of  s e p a r a t e   c l o s i n g  

members  ( for   each  c y l i n d e r )   a t t a ched   to  the  remainder   of  t h e  

head,  to  def ine   the  head  water  j a cke t ,   in  order   to  make  t h e  

f a b r i c a t i o n   of  the  remainder   of  the  head  e a s i e r   (United  Kingdom 

Paten t   S p e c i f i c a t i o n   No.  579  664  and  United  S t a t e s   P a t e n t  

S p e c i f i c a t i o n   N o .  2   990  8 1 9 ) .  



It  has  also  been  proposed  to  provide  a  f l a t   c l o s i n g   disc  in  t h e  

region  between  i n c l i n e d   i n l e t   and  exhaust   va lves   in  a  h e a d  

having  cool ing  channels   and  r e c e s s e s   shaped  to  be  die  c a s t  

without   cor ing ,   the  c l o s ing   disc  d e f i n i n g   a  region  p r o v i d i n g  

communication  between  the  cool ing   channe l s .   (United  Kingdom 

Paten t   S p e c i f i c a t i o n   No.  1  201  3 6 3 ) .  

The  i nven t ion   p rov ides   a  c y l i n d e r   head  in  which  the  i n l e t   and  

exhaust   valves   for  each  c y l i n d e r   are  i n c l i n e d   r e l a t i v e   to  and  

on  oppos i t e   s ides   of  the  plane  of  the  c y l i n d e r   axes,   the  h e a d  

compris ing   a  c a s t i n g   having  a  r ece s s   for  each  c y l i n d e r  

ex tend ing ,   from  the  face  tha t   is  opposed  to  the  c o m b u s t i o n  

chamber  face,   between  t h e  i n l e t   and  exhaust   va lves   to  t h e  

region  of  the  a s s o c i a t e d   exhaust   port   or  p o r t s ,   and  a  c l o s i n g  

member  which  is  i n s e r t e d   in to   each  r ece s s   and  connected  at  i t s  

pe r iphe ry   to  the  su r f ace   of  tha t   r ecess   to  de f ine   a  c o o l i n g  

passage,   the  c l o s i n g   member  having  an  a p e r t u r e   for  i n s e r t i o n   o f  

a  sparking  p l u g .  

The  App l i can t s   have  d i scove red   tha t   the  coo l ing   j acke t   d e f i n e d  

by  the  c lo s ing   member  can  provide  a  s u b s t a n t i a l   amount  of  t h e  

head  cool ing  for  each  c y l i n d e r ,   making  e x t e n s i v e   a d d i t i o n a l  

cool ing   channels   and  r e c e s s e s   unnecessa ry ,   while  avoid ing   t h e  

need  for  sand  c o r e s .  



Advantageous ly ,   the  c l o s i n g   member  is  dished  in  shape  and  may 

be  p r o f i l e d   to  follow  the  contour   of  the  a d j a c e n t   s u r f a c e s   o f  

the  r e c e s s ,   around  the  p e r i p h e r y   tha t   c o n t a c t s   the  r e c e s s ,  

and/or   over  i t s   depth.   The  c l o s i n g   member  may  be  a  p r e s s i n g .  

The  a r rangement   is  p a r t i c u l a r l y   s u i t e d   to  four  va lves   p e r  

c y l i n d e r ,   and  a  s u i t a b l e   i n c l i n a t i o n   between  i n l e t   and  e x h a u s t  

va lves   in  40°  to  6 0 ° .  

The  spa rk ing   plug  may  be  sur rounded  by  a  tube,   in  order   t o  

p r o t e c t   i t   from  any  o i l   in  the  h e a d .  

The  i n l e t   and  exhaust   por t s   may  be  de f ined   by  mould  p i e c e s ,  

which  are  withdrawn  from  the  c a s t i n g   when  se t :   two  such  p i e c e s  

may  be  provided  for  each  por t ,   to  be  withdrawn  from  o p p o s i t e  

ends  of  the  por t ,   at  l e a s t   one  of  which  may  be  withdrawn  on  a  

curved  p a t h .  

The  c a s t i n g   may  be  sand  or  d i e - c a s t ,   p r e f e r a b l y   p r e s s u r e  

d i e - c a s t ,   and  should  not  have  u n d e r c u t s ,   to  f a c i l i t a t e  

m a n u f a c t u r e .  

Various  d r i l l i n g s   may  be  made  in  the  f i n i s h e d   c a s t i n g s ,   f o r  

example  to  communicate  with  the  cool ing   pas sages   de f ined   by  t h e  

c a s t i n g   and  the  c l o s i n g   member,  and  to  accommodate  the  v a l v e  

stems  and  valve  g u i d e s .  



A  four  valve  per  c y l i n d e r   head  for  a  spark  i g n i t i o n   engine  and 

i t s   method  of  manufacture   wi l l   now  be  d e s c r i b e d ,   by  way  o f  

example,  with  r e f e r e n c e   to  the  accompanying  drawings ,   in  wh ich :  

Figure  1  is  a  s e c t i o n   through  a  die  for  use  in  manufac ture   o f  

the  head  c a s t i n g ,   the  s e c t i o n   being  normal  to  the  l ength   of  t h e  

head  ( t h a t   is ,   normal  to  the  c r a n k s h a f t   of  the  a s s e m b l e d  

engine)  and  through  the  plane  of  a  pa i r   of  i n l e t   and  e x h a u s t  

v a l v e s ;  

Figure   2  is  a  s e c t i o n   through  a  fragment  of  the  die  shown  i n  

Figure  1,  a lso  normal  to  the  l ength   of  the  head  but  through  t h e  

axis   of  the  spa rk ing   p l u g ;  

Figure   3  is  a  s e c t i o n   through  a  moulding  box  in to   which  the  d i e  

of  F igures   1  and  2  is  e n t e r e d ,   the  s e c t i o n   being  normal  to  t h e  

length   of  the  head  and  through  the  plane  of  a  pa i r   of  i n l e t   and 

exhaust   v a l v e s ;  

F i g u r e  4   shows  the  die  and  moulding  box  of  F igures   1  to  3 

brought   t o g e t h e r   for  c a s t i n g   the  head ;  

Figure   5  is  a  s e c t i o n   through  the  assembled  c y l i n d e r   head,  t h e  

s e c t i o n   being  normal  to  the  length   of  the  head  and  through  t h e  

plane  of  a  pa i r   of  v a l v e s ;  



Figure  6  is  a  s e c t i o n   through  a  fragment  of  the  c y l i n d e r   h e a d ,  

the  s e c t i o n   being  normal  to  the  l ength   of  the  head  but  t h r o u g h  

the  axis  of  the  spa rk ing   plug;  and 

Figure  7  is  a  s e c t i o n   through  the  assembled  head,  the  s e c t i o n  

being  normal  to  the  c y l i n d e r   axes,  and  the  metal  cup  and  

spa rk ing   plug  being  omi t ted   for  c l a r i t y .  

R e f e r r i n g   to  f i g u r e s   5  to  7  of  the  accompanying  drawings,   t h e  

c y l i n d e r   head  comprises   a  c a s t i n g   1,  the  upper  face  of  which  i s  

c losed   by  a  valve  gear  cover  2  secured  by  bo l t s   3.  The  h e a d  

has  two  i n l e t   va lves   4  and  two  exhaust   va lves   5  per  c y l i n d e r   i n  

i n l e t   por t s   6  and  exhaust   por t s   7,  r e s p e c t i v e l y .   The  v a l v e s  

are  dr iven  by  r e s p e c t i v e   overhead  camshaf t s   8,  9  via  b u c k e t  

t a p p e t s   8a,  9 a .  

The  c a s t i n g   1  has  for  each  c y l i n d e r   a  r ece s s   10  ex tend ing   f rom 

i t s   upper  face  to  the  region  of  the  i n l e t   and  exhaust   por t s   6 ,  

7.  A  c lo s ing   member  in  the  form  of  a  metal  cup  11  is  i n s e r t e d  

in to   the  r ecess   and  is  connected  around  i t s   p e r i phe ry   to  a  

ledge  l l a   on  the  s u r f a c e   of  the  r ecess   10,  the reby   d e f i n i n g   a  

coo l ing   passage  12  a d j a c e n t   the  valves   4,  5 .  

Cooling  l i qu id   passes   through  coo l ing   passage  12  by  means  o f  

c a s t - i n   r e c e s s e s   13,  14  and  by  means  of  va r ious   d r i l l i n g s .  



Thus,  cool ing   l i q u i d   en t e r s   r ecess   13  (which  is  c losed  on  t h e  

r i gh t   hand  side  as  seen  in  f i g u r e s   5  to  7  by  a  p l a t e   which  i s  

not  shown)  from  the  block  via  i n l e t   d r i l l i n g s   15.  It  passes   t o  

the  lower  par t   of  the  cool ing   passage  12  via  d r i l l i n g s   13a,  13b 

and  13c,  and  a lso   to  r ecess   14  by  means  of  d r i l l i n g s   16.  

Recess  14  is  s i m i l a r l y   closed  on  the  r i g h t   hand  side  by  a  p l a t e  

which  is  not  shown,  and  l i q u i d   passes   to  the  upper  par t   o f  

cool ing   passage  12  via  d r i l l i n g s   14a,  14b  and  14c.  L i q u i d  

flows  r i g h t   to  l e f t   as  seen  in  the  drawings  and  leaves   via  w ide  

d r i l l i n g   17.  If  d e s i r e d ,   a d d i t i o n a l   o u t l e t   passages   could  be  

d r i l l e d   from  the  lower  par t   of  the  coo l ing   passage  beneath  t h e  

d r i l l i n g   17.  

The  cup  11  has  an  a p e r t u r e   for  a  spa rk ing   plug  18  which  i s  

p r o t e c t e d   from  the  o i l   in  the  valve  gear  reg ion   of  the  head  by 

tube  19.  The  plug  18  is  th readed   into  a  boss  18a  in  t h e  

c a s t i n g   and  the  cup  11  s ea t s   a g a i n s t   the  top  of  the  boss  a r o u n d  

the  spark ing   plug.  Threading  the  plug  18  in to   the  boss  s e c u r e s  

the  p r o t e c t i v e   tube  in  p o s i t i o n ,   and  a lso  a s s i s t s   in  h o l d i n g  

the  cup  11  in  p o s i t i o n .  

The  valve  gear  cover  2  sea l s   a g a i n s t   a  shoulder   19b  on  the  t u b e  

via  an  0 - r i n g   19a .  

It  wi l l   be  unders tood   tha t   va r ious   o p e r a t i o n s   have  to  be  



performed  on  the  c a s t i n g   1  to  complete  the  c y l i n d e r   head.  The 

d r i l l i n g s   13a  to  13c,  14a  to  14c,  and  15  to  17  are  made,  and  

d r i l l i n g s   are  a lso  made  for  r e c e i v i n g   i n l e t   valve  guide  28  and 

exhaust   valve  guides   28a.  The  cup  11  is  secured   in  p o s i t i o n .  

Valve  s ea t s   4a  and  5a  are  i n s e r t e d ,   the  valve  guides  28,  28a ,  

va lves   4,  5,  and  t a p p e t s   8a,  9a  are  i n s e r t e d ,   and  t h e n  

camshaf ts   8  and  9  are  bo l ted   onto  the  c a s t i n g .   F i n a l l y ,   t u b e s  

19  are  i n s e r t e d   and  the  spa rk ing   plugs  18  are  t h readed   i n  

p o s i t i o n .   The  head  is  secured  to  a  block  by  means  of  c y l i n d e r  

head  a t t achment   b o l t s   30  which  may  be  bo l t ed   down  on  top  of  t h e  

valve  gear  cover  2,  which  a lso  has  a d d i t i o n a l   b o l t s   3 .  

The  c a s t i n g   1  is  des igned  wi thout   u n d e r c u t s   so  tha t   i t   can  be  

cas t   e a s i l y .   Thus,  r e f e r r i n g   to  f i g u r e s   1  to  4,  a  moulding  box 

20  r e c e i v e s   a  die  21  which  t o g e t h e r   form  the  ou te r   p e r i p h e r y   o f  

the  c a s t i n g   and  i t s   deep  r ecess   10.  The  moulding  has  s l i d e r s  

22,  23  which  leave  spaces  for  the  valve  s p r i n g s   (not  shown)  and  

mould  p ieces   24,  25  for  the  i n l e t   po r t s   and  26,  27  for  t h e  

o u t l e t   po r t s .   Mould  p ieces   24,  27  and  s l i d e r s   22,  23  can  be  

withdrawn  in  a  s t r a i g h t   l ine   when  the  c a s t i n g   has  se t .   Mould 

p ieces   25,  26  are  withdrawn  on  a  curved  path  when  the  c a s t i n g  

has  s e t .  

The  c a s t i n g   is  p r e s s u r e   d i e - c a s t ,   but  could  be  g r a v i t y   d i e - c a s t  

or  cast   in  a  sand  mould.  The  m a t e r i a l   is  aluminium  a l l o y ,   b u t  



other   metals   or  a l l oys   could  be  used  i f   d e s i r e d .  

The  cup  11  is  secured  in  p o s i t i o n   by  a  p ress   f i t ,   but  i t   c o u l d  

be  secured  in  p o s i t i o n   by  the  wall  above  i t   being  turned  down 

onto  the  pe r iphe ry   of  the  cup  ( s t a k i n g ) .   A l t e r n a t i v e l y   the  cup 

11  could  be  r i v e t t e d ,   or  secured  by  adhes ive   such  as  epoxy 

adhes ive .   The  cup  11  is  an  aluminium  a l l oy   p r e s s i n g   but  o t h e r  

m a t e r i a l s   could  be  u s e d .  

The  cup  11  could  be  i n t e g r a l   with  the  tube  19,  for  example,  t h e  

composi te   member  could  be  a  c a s t i n g   or  a  p r e s s i n g .  

Equal ly   the  spa rk ing   plug  18  need  not  play  any  par t   in  s e c u r i n g  

the  cup  11  in  p o s i t i o n .   Thus,  the  cup  11  could  engage  t h e  

ups t and ing   wall  of  the  boss  18a  i n s t e a d   of  i t s   top  s u r f a c e .  

The  p r o t e c t i v e   tube  could  a lso  engage  the  u p s t a n d i n g   wall  o f  

the  boss  18a.  This  a r rangement   could  a l so   be  achieved  with  an  

i n t e g r a l   a r rangement   of  cup  11  and  tube  19 .  

Also,  the  use  of  cup  11  is  not  conf ined   to  engines   with  f o u r  

valves   per  c y l i n d e r ,   and  could  be  used  with  two  va lves   or  t h r e e  

valves   per  c y l i n d e r .  



1  A  c y l i n d e r   head  in  which  the  i n l e t   and  exhaust   valves   f o r  

each  c y l i n d e r   are  i n c l i n e d   r e l a t i v e   to  and  on  o p p o s i t e  

s ides   of  the  plane  of  the  c y l i n d e r   axes,  the  head  

compr is ing   a  c a s t i n g   having  a  r e c e s s   for  each  c y l i n d e r  

ex t end ing ,   from  the  face  tha t   is  opposed  to  t h e  

combustion  chamber  face,   between  the  i n l e t   and  e x h a u s t  

valves   to  the  reg ion   of  the  a s s o c i a t e d   exhaust   port   o r  

po r t s ,   and  a  c l o s i n g   member  which  is  i n s e r t e d   in to   e a c h  

recess   and  connected   at  i t s   p e r i p h e r y   to  the  su r f ace   o f  

tha t   r ecess   to  de f ine   a  coo l ing   passage ,   the  c l o s i n g  

member  having  an  a p e r t u r e   for  i n s e r t i o n   of  a  s p a r k i n g  

p l u g .  

2  A  c y l i n d e r   head  as  claimed  in  claim  1,  wherein  t h e  

c l o s i n g   member  is  d ished  in  s h a p e .  

3  A  c y l i n d e r   head  as  claimed  in  claim  1  or  claim  2,  w h e r e i n  

the  c l o s i n g   member  is  a  p r e s s i n g .  

4  A  c y l i n d e r   head  as  claimed  in  any  one  of  claims  1  to  3 ,  

wherein  the  angle  between  the  i n l e t   and  exhaust   v a l v e s  

l i e s   between  400  and  6 0 ° .  



5  A  c y l i n d e r   head  as  claimed  in  any  one  of  claims  1  to  4 ,  

wherein  the re   are  four  valves   per  c y l i n d e r   and  t h e  

spa rk ing   plug  is  p o s i t i o n e d   between  the  pa i r s   of  i n l e t  

and  exhaust   v a l v e s .  

6  A  c y l i n d e r   head  as  claimed  in  any  one  of  claims  1  to  5 ,  

wherein  a  boss  is  provided  for  each  c y l i n d e r   in  which  t h e  

spark ing   plug  is  p o s i t i o n e d ,   and  the  c l o s i n g   member 

connects   to  the  pe r i phe ry   of  the  b o s s .  

7  A  c y l i n d e r   head  as  claimed  in  any  one  of  claims  1  to  6 ,  

wherein  the  i n l e t   and  exhaust   por t s   are  de f ined   by  mould 

p i e c e s .  

8  A  c y l i n d e r   head  as  claimed  in  claim  7,  wherein  the re   a r e  

two  mould  p ieces   for  each  port   shapes  so  tha t   they  can  be  

withdrawn  from  the  c a s t i n g   one  from  each  end  of  the  p o r t .  

9  A  c y l i n d e r   head  as  claimed  in  claim  7  or  claim  8,  w h e r e i n  

a  port   is  so  shaped  tha t   a  mould  piece  can  be  w i t h d r a w n  

from  the  c a s t i n g   on  a  curved  p a t h .  

10  A  c y l i n d e r   head  as  claimed  in  any  one  of  claims  1  to  9 ,  

wherein  at  l e a s t   one  d r i l l i n g   communicates  with  e a c h  

cool ing   p a s s a g e .  



11  A  c y l i n d e r   head  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 .  

12  An  i n t e r n a l   combustion  engine  having  a  c y l i n d e r   head  a s  

claimed  in  any  one  of  claims  1  to  11.  
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