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©  Diesel  engine  cylinder  head. 

©  The  cylinder  head  comprises  a  plurality  of 
precombustion  chambers  (2)  the  surfaces  (3,  4)  of 
which  are  formed  partly  in  said  cylinder  head  and 
partly  on  plugs  (5)  each  of  which  is  inserted  into  a 
corresponding  seat  formed  in  the  cylinder  head,  and 
a  plurality  of  pairs  of  air  intake  ducts  (13)  extending 
to  and  exhaust  gas  discharge  ducts  (14)  extending 
from  the  engine  combustion  chamber,  the  ports  of 
which  are  controlled  by  corresponding  intake  and 
exhaust  valves;  in  the  flat  surface  (18)  which  lowerly 
delimits  the  cylinder  head  there  being  provided  a 
plurality  of  cavities  (20)  each  of  which  extends  from 
the  lower  edge  of  one  of  said  plugs  to  the  cor- 

^   responding  intake  and  discharge  ducts,  so  that  the 
^cavity  is  at  least  partly  delimited  by  the  lower  edge 
Qof  the  corresponding  plug. 
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DIESEL  ENGINE  CYLINDER  HEAD 

This  invention  relates  to  a  diesel  engine  cyl- 
inder  head  particularly  suitable  for  use  in  high- 
speed  diesel  engines  with  high  specific  power,  in 
which  very  high  temperatures  are  encountered  in 
certain  cylinder  head  regions. 

A  diesel  engine  cylinder  head  is  known  to 
comprise  a  plurality  of  precombustion  chambers, 
the  surfaces  of  which  are  formed  partly  in  the  head 
and  partly  on  plugs,  each  of  which  is  inserted  into 
a  corresponding  seat  provided  in  the  head  and  is 
provided  with  a  discharge  bore  to  the  correspond- 
ing  engine  combustion  chamber.  In  the  cylinder 
head  there  is  also  provided  a  plurality  of  air  intake 
and  exhaust  gas  discharge  ducts  to  and  from  said 
combustion  chamber,  the  ports  of  which  are  con- 
trolled  by  corresponding  intake  and  exhaust  valves. 
The  cylinder  head  is  delimited  lowerly  by  a  flat 
surface  arranged  to  rest  on  a  corresponding  flat 
surface  of  the  engine  block,  the  bores  in  the 
precombustion  chamber  plugs  and  the  intake  and 
discharge  ducts  opening  into  the  flat  surface  which 
lowerly  delimits  the  cylinder  head. 

Drawbacks  arise  in  cylinder  heads  of  this  brief- 
ly  described  type.  Small  cracks  form  in  the  cyl- 
inder  head  region  delimited  by  said  flat  surface  and 
lying  between  the  edge  of  each  precombustion 
chamber  and  the  edges  of  the  corresponding  air 
intake  and  exhaust  gas  discharge  ducts,  and  these 
tend  to  increase  in  size  during  the  engine  life  until 
they  penetrate  to  the  outside  of  the  cylinder  head 
with  the  result  that  they  allow  water  and  foreign 
substances  to  enter  the  combustion  chamber  and 
compressed  gas  to  escape. 

These  cracks  are  the  result  of  the  high  stress- 
es  induced  by  the  temperature  changes  which  the 
operating  engine  undergoes.  In  addition,  in  said 
region  local  deformations  are  encountered  which 
modify  the  shape  of  the  surface  which  lowerly 
delimits  the  cylinder  head,  these  being  in  the  form 
of  actual  local  swellings  with  simultaneous  forma- 
tion  of  small  craters.  This  drawback  is  caused  by 
the  high  thermal  excursions  produced  at  high  tem- 
perature  resulting  in  local  plastic  deformation  of  the 
cylinder  head  material. 

Various  solutions  have  been  proposed  to  the 
aforesaid  problems,  such  as  avoiding  sharp  corners 
at  the  various  seats  provided  in  the  cylinder  head, 
particularly  in  correspondence  with  each  of  the 
seats  for  the  said  plugs  which  define  the  precom- 
bustion  chambers.  In  other  cases  undercuts  are 
formed  in  the  lower  surface  of  the  cylinder  head  to 
allow  the  cylinder  head  material  to  expand  in  pre- 
determined  regions  and  to  reduce  the  volume  of 
said  material.  These  expedients  have  proved  totally 
insufficient  when  said  cylinder  heads  are  used  on 

high-speed  diesel  engines  with  high  specific  power, 
in  which  in  certain  regions  of  the  cylinder  head  the 
operating  temperature  is  between  265  and  280°  C. 

The  object  of  the  present  invention  is  to  pro- 
5  vide  a  diesel  engine  cylinder  head  which  is  able  to 

operate  correctly  without  the  aforesaid  drawbacks, 
even  when  used  on  high-speed  diesel  engines  of 
high  specific  power  in  which  temperatures  of  the 
aforesaid  order  are  attained. 

w  The  present  invention  therefore  provides  a  die- 
sel  engine  cylinder  head  comprising  a  plurality  of 
precombustion  chambers  the  surfaces  of  which  are 
formed  partly  in  said  cylinder  head  and  partly  on 
plugs,  each  of  which  is  inserted  into  a  correspond- 

15  ing  seat  provided  in  the  cylinder  head  and  is  pro- 
vided  with  a  discharge  bore  to  the  corresponding 
engine  combustion  chamber,  and  further  compris- 
ing  a  plurality  of  pairs  of  air  intake  and  exhaust  gas 
discharge  ducts  to  and  from  said  combustion 

20  chamber,  the  ports  of  which  are  controlled  by  cor- 
responding  intake  and  exhaust  valves,  said  cylinder 
head  being  delimited  lowerly  by  a  flat  surface 
arranged  to  rest  on  a  corresponding  flat  surface  on 
the  engine  block,  said  bores  in  the  precombustion 

25  chamber  plugs  and  said  intake  and  discharge  ducts 
opening  into  said  flat  surface  of  the  cylinder  head, 
characterised  in  that  in  said  cylinder  head  there  is 
provided  a  plurality  of  cavities  each  of  which  ex- 
tends  from  the  lower  edge  of  one  of  said  plugs  to 

30  the  corresponding  intake  and  discharge  ducts,  so 
that  said  cavity  is  at  least  partly  delimited  by  said 
lower  edge  of  the  corresponding  plug. 

The  present  invention  will  be  more  apparent 
from  the  detailed  description  thereof  given 

35  hereinafter  by  way  of  example,  with  reference  to 
the  accompanying  drawings  in  which: 

Figure  1  is  a  diagrammatic  part  section 
through  the  cylinder  head  of  the  present  invention; 

Figure  2  is  a  plan  view  of  said  cylinder  head; 
40  Figure  3  is  a  diagrammatic  part  section 

through  a  second  embodiment  of  the  cylinder  head 
of  the  invention; 

Figure  4  is  a  plan  view  of  the  cylinder  head 
of  Figure  3. 

45  With  reference  to  Figures  1  and  2,  the  cylinder 
head  according  to  the  invention,  indicated  by  the 
reference  numeral  1,  comprises  a  plurality  of 
precombustion  chambers  2,  each  of  which  is  de- 
limited  by  a  surface  portion  3  provided  on  the 

so  cylinder  head  itself,  and  surface  portions  4  pro- 
vided  on  corresponding  plugs  5,  each  of  which  is 
inserted  into  a  seat  6  in  the  cylinder  head  and  is 
provided  with  a  discharge  bore  7  towards  the  cor- 
responding  combustion  chamber  8  of  the  engine. 
Said  surface  portions  are  conveniently  portions  of  a 
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spherical  surface,  so  as  to  generate  a  turbulence  in 
the  flow  of  fuel  injected  into  said  chamber  by  a 
corresponding  injector  9.  In  known  manner,  the  fuel 
which  commences  its  combustion  in  the  precom- 
bustion  chamber  is  projected  into  the  combustion 
chamber  8  through  the  bores  7  in  the  plugs  5, 
where  combustion  is  completed.  Conveniently,  a 
preheating  heater  plug  10  is  arranged  to  heat  the 
inner  region  of  the  precombustion  chamber  during 
the  engine  cold  start  stage. 

In  the  cylinder  head  1  there  is  also  provided  a 
plurality  of  pairs  of  air  intake  ducts  13  and  exhaust 
gas  discharge  ducts  14  the  ports  of  which  are 
controlled  by  corresponding  intake  and  exhaust 
valves  15  and  16  respectively.  As  can  be  clearly 
seen  in  Figure  2,  the  axes  of  the  intake  and  dis- 
charge  ducts  are  on  opposite  sides  of  the  axis  of 
the  relative  precombustion  chamber,  with  respect 
to  the  cylinder  axis,  and  said  ducts  are  separated 
by  a  bridge  of  the  same  material  as  the  cylinder 
head. 

The  cylinder  head  1  is  delimited  lowerly  by  a 
flat  surface  1  8  arranged  to  rest  on  a  corresponding 
flat  surface  of  the  engine  block  10.  The  bores  7  of 
the  plugs  4  and  the  intake  and  discharge  ducts 
open  into  said  flat  surface  of  the  cylinder  head. 

According  to  the  invention,  in  the  cylinder  head 
there  is  provided  a  plurality  of  cavities  20,  each  of 
which  extends  from  the  lower  edge  22  of  one  of 
the  plugs  4  to  the  corresponding  intake  and  dis- 
charge  ducts  13  and  14  respectively,  so  that  the 
cavity  is  at  least  partly  delimited  by  the  lower  edge 
22,  as  clearly  shown  in  Figures  1  and  2.  Conve- 
niently,  each  cavity  20  extends  from  the  lower 
edge  22  of  one  of  the  plugs  4  to  the  interior  of  the 
corresponding  intake  and  discharge  ducts  13  and 
14,  as  can  be  seen  from  Figures  2  and  4.  In  this 
case  the  cavity  extends  into  the  material  of  the 
bridge  17  between  the  ducts  13  and  14. 

Each  of  the  cavities  20  is  delimited  lowerly  by 
a  flat  surface  23  (Figure  1)  parallel  to  the  surface 
18  which  lowerly  delimits  the  cylinder  head  1. 

The  cylinder  head  is  provided  with  annular 
shoulders  25  each  of  which  is  arranged  to  form  a 
stop  for  a  corresponding  annular  projection  on  one 
of  the  plugs  4.  Conveniently,  the  distance  between 
the  surfaces  18  and  23  is  less  than  the  height  of 
said  projection  measured  in  the  direction  of  the 
axis  of  the  plug  4.  For  the  reasons  indicated 
hereinafter,  it  has  been  found  that  the  distance 
between  said  two  surfaces  is  preferably  less  than  3 
mm.  Each  of  the  cavities  20  can  be  formed  by 
chip-forming  machining,  such  as  milling.  In  the 
embodiment  shown  in  Figures  1  and  2  this  cavity  is 
delimited  laterally  by  portions  26  of  a  curved  sur- 
face  of  revolution  having  its  axis  parallel  to  the  axis 
of  the  engine  cylinder.  In  the  case  of  the  embodi- 
ment  illustrated,  this  axis  coincides  with  the  cyl- 

inder  axis.  A  cavity  having  such  a  form  can  be 
obtained  by  a  cylindrical  miller  rotated  about  an 
axis  coinciding  with  said  cylinder  axis. 

In  the  embodiment  shown  in  Figures  3  and  4 
5  each  cavity  is  formed  by  a  cylindrical  miller  which 

is  rotated  about  an  axis  parallel  to  the  surface  18 
which  lowerly  delimits  the  cylinder  head  1.  In  this 
case  each  cavity  is  delimited  laterally  by  flat  sur- 
face  portions  27  (Figure  4)  and  cylindrical  surface 

10  portions  28  having  the  same  axis  as  the  miller. 
The  operation  of  the  described  cylinder  head  is 

as  follows.  During  the  explosion  stage,  combustion 
originates  in  the  precombustion  chamber  2  when, 
at  the  end  of  the  compression  stroke,  atomised  fuel 

75  is  injected  into  said  chamber  by  the  injector  9.  Part 
of  the  fuel  burns  in  the  precombustion  chamber  to 
produce  a  sudden  pressure  increase  with  the  result 
that  the  as  yet  unburnt  fuel  is  projected  into  the 
combustion  chamber  8  through  the  bore  7.  Com- 

20  bustion  is  completed  in  this  second  chamber. 
Thus  a  flame  emerges  through  each  of  the 

bores  7  which  have  their  axis  inclined  to  the  cyl- 
inder  axis,  and  this  would  tend  to  graze  the  surface 
18  lowerly  delimiting  the  cylinder  head  1  if  this 

25  were  not  provided  with  the  cavities  20,  and  as  it 
does  in  the  case  of  cylinder  heads  of  the  prior  art. 
The  lower  surface  23  of  each  cavity  20  is  at  a 
certain  distance  from  the  surface  18  which  lowerly 
delimits  the  cylinder  head  1  and  thus  the  flame 

30  leaving  the  bores  7  does  not  make  direct  contact 
with  the  surface  23,  so  substantially  reducing  the 
heat  transfer  from  the  flame  to  the  cylinder  head  in 
the  region  lying  between  the  precombustion  cham- 
ber  and  the  intake  and  discharge  ducts  13  and  14. 

35  In  addition  that  part  of  the  edge  22  of  the  plug  5 
which  delimits  the  cavity  20  generates  an  actual 
shield  for  the  base  surface  23  of  the  cavity  so  as  to 
deviate  the  flow  of  incandescent  fuel  and  prevent  it 
grazing  the  surface.  Finally,  because  of  the  layer  of 

40  air  which  is  created  in  this  manner  between  the 
flow  of  such  fuel  and  the  surface  23,  the  coefficient 
of  heat  transfer  between  the  flame  and  head  is 
substantially  lower  than  that  which  would  be  ob- 
tained  in  the  absence  of  said  air  layer. 

45  It  has  been  found  that  in  those  regions  of  the 
cylinder  head  lying  between  the  each  precom- 
bustion  chamber  2  and  the  corresponding  intake 
and  discharge  ducts  13  and  14,  there  is  no  genera- 
tion  of  the  cracks  which  are  produced  in  cylinder 

so  heads  of  prior  type.  In  these  regions  there  has  also 
been  noted  no  substantial  swelling  of  the  surface 
23  of  the  cavities  20  or  surface  18  of  the  cylinder 
head  1,  and  no  generation  of  craters  in  the  same 
regions.  These  favourable  results,  which  have  also 

55  been  obtained  on  cylinder  heads  used  on  high- 
speed  diesels  in  which  temperatures  of  between 
267  and  270  °C  have  been  encountered  in  said 
regions,  are  the  result  of  reduced  heat  transfer 
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5.  A  cylinder  head  as  claimed  in  claim  4  in 
which  said  head  is  provided  with  annular  shoulders 
(25)  each  of  which  is  arranged  to  form  a  stop  for  a 
corresponding  annular  projection  on  one  of  said 
plugs,  characterised  in  that  the  distance  between 
said  flat  surface  (23)  which  lowerly  delimits  said 
cavity  and  said  flat  surface  (18)  which  lowerly  de- 
limits  said  cylinder  head  is  less  than  the  height  of 
said  projection  on  the  plug. 

6.  A  cylinder  head  as  claimed  in  cfaim  5, 
characterised  in  that  the  distance  between  said  two 
surfaces  is  less  than  3  mm. 

7.  A  cylinder  head  as  claimed  in  one  of  the 
preceding  claims,  characterised  in  that  said  cavity 
is  delimited  laterally  by  portions  (26)  of  a  curved 
surface  of  revolution  having  its  axis  parallel  to  the 
axis  of  the  corresponding  engine  cylinder. 

8.  A  cylinder  head  as  claimed  in  one  of  the 
preceding  claims,  characterised  in  that  each  cavity 
is  delimited  laterally  by  flat  surface  portions  (27). 

9.  A  cylinder  head  as  claimed  in  one  of  the 
preceding  claims,  characterised  in  that  each  of  said 
cavities  is  obtained  by  a  milling  operation  by  which 
the  material  of  said  cylinder  head  is  removed  be- 
low  said  surface  which  lowerly  delimits  said  head. 

between  the  incandescent  fuel  emerging  from  the 
bores  7  and  the  cylinder  head. 

It  has  also  been  found  the  the  dimensions  of 
each  of  the  cavities  20  should  be  sufficiently  large 
to  include  at  least  part  of  the  bridges  17  between  5 
the  intake  and  discharge  ducts  13  and  14.  In  this 
respect,  these  regions  are  also  critical  and  there- 
fore  only  if  the  size  of  each  cavity  20  is  chosen  so 
as  to  include  the  said  regions  can  cracking  and 
abnormal  deformation  be  prevented  in  them.  10 

It  is  apparent  that  modifications  can  be  made 
to  the  embodiment  of  the  present  invention  in 
terms  both  of  the  form  and  arrangement  of  the 
various  parts,  but  without  leaving  the  scope  of  the 
invention  itself.  75 

Claims 

1.  A  diesel  engine  cylinder  head  comprising  a  zo 
plurality  of  precombustion  chambers  (2)  the  sur- 
faces  (3,  4)  of  which  are  formed  partly  in  said 
cylinder  head  and  partly  on  plugs  (5),  each  of 
which  is  inserted  into  a  corresponding  seat  formed 
in  the  cylinder  head  and  is  provided  with  a  dis-  25 
charge  bore  (7)  to  the  corresponding  engine  com- 
bustion  chamber  (8),  and  further  comprising  a  plu- 
rality  of  pairs  of  air  intake  ducts  (13)  extending  to 
and  exhaust  gas  discharge  ducts  (14)  extending 
from  said  combustion  chamber,  the  ports  of  which  30 
are  controlled  by  corresponding  intake  and  exhaust 
valves,  said  cylinder  head  being  delimited  lowerly 
by  a  flat  surface  (18)  arranged  to  rest  on  a  cor- 
responding  flat  surface  of  the  engine  block  (19), 
said  bores  in  the  precombustion  chamber  plugs  35 
and  said  intake  and  discharge  ducts  opening  into 
said  flat  surface  of  the  cylinder  head,  characterised 
in  that  in  said  cylinder  head  there  is  provided  a 
plurality  of  cavities  (20)  each  of  which  extends  from 
the  lower  edge  (22)  of  one  of  said  plugs  to  the  40 
corresponding  intake  and  discharge  ducts,  so  that 
said  cavity  is  at  least  partly  delimited  by  said  lower 
edge  of  the  corresponding  plug. 

2.  A  cylinder  head  as  claimed  in  claim  1, 
characterised  in  that  each  of  said  cavities  extends  45 
from  the  lower  edge  (22)  of  one  of  said  plugs  to 
the  interior  of  the  corresponding  intake  and  dis- 
charge  ducts  (13,  14). 

3.  A  cylinder  head  as  claimed  in  claim  1  or  2, 
characterised  in  that  each  of  said  cavities  extends  so 
into  the  bridge  (17)  formed  from  the  cylinder  head 
material  and  separating  said  intake  and  discharge 
ducts. 

4.  A  cylinder  head  as  claimed  in  one  of  the 
preceding  claims,  characterised  in  that  each  of  said  55 
cavities  is  delimited  lowerly  by  a  flat  surface  (23) 
parallel  to  said  surface  (18)  which  lowerly  delimits 
said  cylinder  head. 
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