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(54)  Multicylinder  compressor. 

(57)  Disclosed  is  a  multicylinder  compressor  in- 
cluding  a  cylinder  block  (100)  having  a  plurality 
of  cylinders  (101),  a  valve  plate  (110)  provided 
on  an  end  of  the  cylinder  block  (100)  and  having 
a  plurality  of  inlet  ports  (112)  and  outlet  ports 
(113),  a  cylinder  head  (120)  provided  on  the 
valve  plate  (110)  and  having  a  partition  wall 
(123)  defining  a  discharge  chamber  (122),  a 
discharge  valve  member  (111)  provided  on  the 
valve  plate  (110),  and  a  valve  guard  member  (1) 
provided  in  the  discharge  chamber  (122)  and 
restricting  the  separation  distance  of  each  of 
the  plurality  of  discharge  valves  (111a)  of  the 
discharge  valve  member  (111)  from  the  valve 
plate  (110).  The  outline  of  the  fringe  of  the  valve 
guard  member  (1)  is  formed  along  the  inner  side 
surface  of  the  partition  wall  (123).  The  valve 
guard  member  (1),  particularly  the  valve  guard 
portions  of  the  valve  guard  member  (1),  can 
have  a  high  rigidity,  even  if  the  thickness  of  the 
member  (1)  is  small.  Therefore,  the  compressor 
according  to  the  present  invention  can  be  made 
to  be  light-weight  and  can  be  produced  in- 
expensively. 
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The  present  invention  relates  to  a  piston  type 
compressor,  and  more  particularly  to  a  multicylinder 
compressor  in  which  a  plurality  of  cylinders  are  ar- 
ranged  around  an  axis. 

In  conventional  multicylinder  compressors  used 
for,  for  example,  air  conditioners,  a  plurality  of  dis- 
charge  valves,  provided  in  correspondence  with  the 
respective  outlet  ports  of  a  plurality  of  cylinders,  are 
integrally  formed  as  a  single  plate.  Each  valve  guard 
for  restricting  the  motion  of  each  discharge  valve  and 
protecting  the  discharge  valve  is  formed  usually  in  the 
same  shape  as  that  of  the  discharge  valve. 

FIGS.  4Aand  4B  illustrate  a  part  of  a  conventional 
multicylinder  compressor.  FIG.  4B  depicts  a  vertical 
section  of  a  valve  guard.  In  FIG.  4B,  valve  plate  110 
having  outlet  ports  113  is  provided  on  an  end  of  a  cy- 
linder  block  (not  shown). 

Inlet  valve  member  114  is  provided  on  the  cylin- 
der  block  side  of  valve  plate  110.  Discharge  valve 
member  111  is  provided  on  the  cylinder  head  side  of 
valve  plate  110.  Discharge  valve  member  111  has  dis- 
charge  valves  111a  for  opening  and  closing  the  re- 
spective  outlet  ports  113.  Each  discharge  valve  111a 
is  restricted  in  opening  motion  by  valve  guard  116a. 
Valve  guard  member  116  has  a  plurality  of  valve 
guards  116a  by  the  number  corresponding  to  the 
number  of  discharge  valves  111a  (outlet  ports  113). 
Valve  guard  member  116  is  provided  in  discharge 
chamber  122  defined  by  the  cylinder  head,  particular- 
ly  by  inside  partition  plate  123  of  the  cylinder  head. 
Valve  guard  member  116  has  center  hole  126  for  fix- 
ing  the  valve  guard  member  to  valve  plate  110  via  a 
bolt  (not  shown).  Gasket  115  seals  between  valve 
plate  110  and  inside  partition  plate  123. 

As  shown  in  FIG.  4A  inside  partition  plate  123  of 
the  cylinder  head  is  formed  as  a  shape  having  a  wave 
line.  The  interior  of  waved  inside  partition  plate  123  is 
formed  as  discharge  chamber  122.  Each  of  valve 
guards  116a  of  valve  guard  member  116  radially  ex- 
tends  from  the  center  of  the  member  toward  each  of 
inner  side  surfaces  123a  of  projecting  portions  123b 
of  waved  inside  partition  plate  123.  Discharge  valve 
member  111  has  substantially  the  same  shape  as  that 
of  valve  guard  member  116.  Each  valve  guard  116a 
extends  straightly  from  the  central  portion  of  valve 
guard  member  116,  and  only  the  tip  portion  of  the 
valve  guard  116a  is  shaped  along  each  inner  side  sur- 
face  123a  of  projecting  portion  123b  of  waved  inside 
partition  plate  123  with  a  substantially  constant  dis- 
tance.  Therefore,  the  distance  between  each  constric- 
tion  portion  116b  of  valve  guard  member  116  and  the 
inner  side  surface  of  waved  inside  partition  plate  123 
is  greater  than  the  distance  between  the  tip  portion  of 
each  valve  guard  116a  and  each  inner  side  surface 
123a  of  projecting  portion  123b. 

As  shown  in  FIG.  4B  valve  guard  116a  is  curved 
such  that  the  separation  distance  of  the  valve  guard 
from  valve  plate  110  becomes  larger  as  the  valve 

guard  extends  outwardly. 
In  such  a  conventional  multicylinder  compressor, 

the  shape  of  discharge  valve  member  111  is  designed 
in  consideration  of  the  rigidity  of  delivery  valves  111a 

5  so  as  to  decrease  fluid  loss  through  the  discharge 
valves  111a  small.  Valve  guard  116a  is  curved  in  vert- 
ical  section  to  restrict  the  motion  of  discharge  valve 
111a  and  to  aim  the  relaxation  of  stress  of  the  restrict- 
ed  discharge  valve  111a.  And  valve  guard  member 

10  116  is  star-shaped  as  described  above.  Therefore, 
valve  guard  116a  is  relatively  flexible  similar  to  the 
discharge  valve  111a.  To  increase  the  rigidity  of  valve 
guard  116a,  each  valve  guard  116a  and  valve  guard 
member  116  must  be  thick.  In  such  a  manner,  how- 

is  ever,  the  total  weight  and  the  cost  of  the  compressor 
increase. 

Accordingly,  it  would  be  desirable  to  provide  a 
multicylinder  compressor  of  which  discharge  valves 
can  have  a  high  rigidity  without  thickening  them,  and 

20  which  can  be  light  and  low  in  cost. 
A  multicylinder  compressor  according  to  the  pres- 

ent  invention  is  herein  provided.  The  multicylinder 
compressor  includes  a  cylinder  block  having  a  plural- 
ity  of  cylinders  arranged  in  parallel  to  each  other,  a 

25  valve  plate  provided  on  an  end  of  the  cylinder  block 
and  a  cylinder  head  provided  on  the  valve  plate.  The 
valve  plate  includes  a  plurality  of  outlet  ports  dis- 
charging  a  compressed  fluid  from  the  plurality  of  cy- 
linders.  The  cylinder  head  has  a  partition  wall  defining 

30  a  discharge  chamber.  A  discharge  valve  member  is 
provided  on  the  valve  plate.  The  discharge  valve 
member  has  a  plurality  of  discharge  valves  each  cov- 
ering  each  of  the  plurality  of  outlet  ports  to  open  and 
close  each  of  the  plurality  of  outlet  ports.  A  valve 

35  guard  member  is  provided  in  the  discharge  chamber. 
The  valve  guard  member  restricts  the  separation  dis- 
tance  of  each  of  the  plurality  of  discharge  valves  from 
the  valve  plate.  The  outline  of  the  fringe  of  the  valve 
guard  member  is  formed  along  the  inner  side  surface 

40  of  the  partition  wall. 
In  the  multicylinder  compressor  according  to  the 

present  invention,  the  outline  of  the  fringe  of  the  valve 
guard  member  is  formed  along  the  inner  side  surface 
of  the  partition  wall  along  the  entire  length  of  the  fringe 

45  of  the  valve  guard  member. 
Therefore,  each  constriction  portion  between  ad- 

jacent  valve  guards  formed  on  the  valve  guard  mem- 
ber  is  also  shaped  along  the  inner  side  surface  of  the 
partition  wall.  The  rigidity  of  each  valve  guard  can  be 

so  increased  without  thickening  the  valve  guard  member, 
because  the  constrictions  on  both  sides  of  the  valve 
guard  are  less  than  those  in  the  conventional  multicy- 
linder  compressors.  As  a  result,  the  thickness  of  the 
valve  guard  member  may  be  small.  The  multicylinder 

55  compressor  can  be  made  light-weight  and  produced 
inexpensively. 

Preferred  exemplary  embodiments  of  the  inven- 
tion  will  now  be  described  with  reference  to  the  ac- 
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companying  drawings,  which  are  given  by  way  of  ex- 
ample  only,  and  are  not  intended  to  limit  the  present 
invention. 

FIG.  1  A  is  a  vertical  sectional  view  of  a  part  of  a 
multicylinder  compressor  according  to  an  embodi- 
ment  of  the  present  invention. 

FIG.  1B  is  a  schematic  cross-sectional  view  of  the 
multicylinder  compressor  shown  in  FIG.  1A,  taken 
along  IB-IB  line  of  FIG.  1  A. 

FIG.  2A  is  a  schematic  cross-sectional  view  of  a 
part  of  the  multicylinder  compressor  shown  in  FIG. 
1A,  showing  the  plane  structure  of  a  valve  guard 
member  of  the  compressor. 

FIG.  2B  is  a  partial  vertical  sectional  view  of  the 
multicylinder  compressor  shown  in  FIG.  2A,  showing 
the  structure  of  the  vertical  section  of  the  valve  guard 
member  of  the  compressor. 

FIG.  3  is  a  schematic  cross-sectional  view  of  a 
part  of  the  multicylinder  compressor  according  to  an- 
other  embodiment  of  the  present  invention,  showing 
the  plane  structure  of  a  valve  guard  member  of  the 
compressor. 

FIG.  4A  is  a  schematic  cross-sectional  view  of  a 
part  of  a  conventional  multicylinder  compressor, 
showing  the  plane  structure  of  a  valve  guard  member 
of  the  compressor. 

FIG.  4B  is  a  partial  vertical  sectional  view  of  the 
multicylinder  compressor  shown  in  FIG.  3A,  showing 
the  structure  of  the  vertical  section  of  the  valve  guard 
member  of  the  compressor. 

FIGS.  1Ato2B  illustrate  a  multicylinder  compres- 
sor  according  to  an  embodiment  of  the  present  inven- 
tion.  FIGS.  1Aand  1B  illustrate  the  end  portion  of  cy- 
linder  block  100  and  cylinder  head  120. 

Cylinder  block  100  has  a  plurality  of  cylinders  101 
(in  this  embodiment;  seven  cylinders)  arranged  par- 
allel  to  each  other  around  a  center  axis  100a.  Valve 
plate  110  is  provided  on  an  end  of  cylinder  block  100. 
Valve  plate  110  has  a  plurality  of  inlet  ports  112 
through  which  a  fluid  is  introduced  into  the  respective 
cylinders  101  and  a  plurality  of  outlet  ports  113 
through  which  the  fluid  compressed  in  the  respective 
cylinders  101  is  discharged  from  the  respective  cylin- 
ders.  Inlet  valve  member  114  is  provided  between  the 
end  of  cylinder  block  100  and  valve  plate  110.  Cylin- 
der  head  120  is  mounted  on  valve  plate  1  1  0  via  gasket 
115.  Cylinder  head  120  is  fixed  to  cylinder  block  100 
by  bolts  130  screwed  into  tapped  holes  131  of  the  cy- 
linder  block  via  valve  plate  110  and  gasket  115.  The 
through  holes  for  bolts  130  are  defined  in  boss  por- 
tions  125  formed  on  outer  partition  wall  124  of  cylin- 
der  head  120  at  the  respective  portions  between  ad- 
jacent  cylinders  101.  Suction  chamber  121  and  dis- 
charge  chamber  122  are  formed  in  cylinder  head  120. 
Suction  chamber  121  is  defined  by  outer  partition  wall 
124  and  inner  partition  wall  123  of  cylinder  head  120. 
Discharge  chamber  122  is  defined  by  inner  partition 
wall  123  of  cylinder  head  120.  Discharge  valve  mem- 

ber  111  is  provided  on  valve  plate  110  in  discharge 
chamber  122.  Valve  guard  member  1  is  provided  on 
discharge  valve  member  111  in  discharge  chamber 
1  22.  Valve  guard  member  1  is  fixed  to  valve  plate  110 

5  by  bolt  132  inserted  through  center  hole  2  of  the  valve 
guard  member. 

Piston  102  is  slidably  inserted  into  each  cylinder 
101.  Piston  rings  103  and  104  are  fitted  on  the  per- 
iphery  of  piston  102.  Connecting  rod  105  is  pivotably 

10  connected  to  boss  portion  106  of  piston  102.  Inlet 
valve  member  114  has  inlet  valves  114a  radially  ex- 
tending  which  open  and  close  the  respective  inlet 
ports  112,  and  through  holes  114b  at  the  positions 
corresponding  to  the  respective  outlet  ports  113. 

15  Groove  101a  is  formed  on  the  periphery  of  each  cy- 
linder  1  01  at  the  radially  outermost  position  and  at  the 
end  of  cylinder  block  100.  Groove  101a  restricts  the 
opening  motion  of  inlet  valve  114a  by  engaging  the  tip 
portion  of  the  inlet  valve. 

20  FIGS.  2Aand  2B  illustrate  discharge  valve  mem- 
ber  111,  valve  guard  member  1  and  inner  side  wall  123 
of  cylinder  head  120.  Discharge  valve  member  111 
has  discharge  valves  111a  radially  extending  which 
open  and  close  the  respective  outlet  ports  113.  Valve 

25  guard  member  1  has  a  plurality  of  valve  guards  1a  ra- 
dially  extending  by  the  number  corresponding  to  the 
number  of  discharge  valves  (seven  valve  guards). 
Each  valve  guard  1a  is  curved  in  vertical  section  so 
as  to  be  separated  from  valve  plate  11  0  as  radially  ex- 

30  tended.  Each  valve  guard  1a  restricts  the  separation 
distance  (opening  motion)  of  corresponding  delivery 
valve  111a  from  valve  plate  110.  Inner  partition  wall 
123  is  formed  in  plane  as  a  waved  shape  as  shown 
in  FIG.  2A.  Respective  curved  projection  portions 

35  1  23b  are  formed  on  inner  partition  wall  123  at  the  pos- 
itions  corresponding  to  those  of  cylinders  101  (outlet 
ports  113).  The  outline  of  the  fringe  of  valve  guard 
member  1  is  formed  along  waved  inner  side  surface 
123a  of  inner  partition  wall  123.  In  this  embodiment, 

40  the  outline  of  the  fringe  of  valve  guard  member  1  is 
formed  along,  or  follows,  the  waved  inner  side  sur- 
face  123a  of  inner  partition  wall  123  such  that  the  dis- 
tance  between  the  outline  of  the  fringe  and  the  inner 
side  surface  is  maintained  as  a  constant  distance. 

45  The  outline  of  the  fringe  of  valve  guard  member  1  may 
be  formed  analogous  to  the  shape  defined  by  waved 
inner  side  surface  123a  of  inner  partition  wall  123,  or 
substantially  parallel  to  the  inner  side  surface  123a. 

In  the  multicylinder  compressor  constructed 
so  above,  piston  102  is  reciprocally  driven.  A  fluid  is 

sucked  from  suction  chamber  121  into  cylinder  101 
through  inlet  port  112  and  opened  inlet  valve  114a 
when  piston  102  is  moved  toward  right  side  of  FIG. 
1A.  The  fluid  introduced  into  cylinder  101  is  com- 

55  pressed  in  cylinder  101  by  piston  102  moving  toward 
left  side  of  FIG.  1A.  The  compressed  fluid  is  dis- 
charged  from  cylinder  101  to  discharge  chamber  122 
through  outlet  port  113  and  opened  discharge  valve 

3 
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111a  when  piston  102  is  moved  toward  left  side  of 
FIG.  1A,  as  shown  by  arrow  150  in  FIG.  1A. 

As  shown  in  FIG.  2A,  the  outline  of  the  fringe  of 
valve  guard  member  1  extends  along  waved  inner 
side  surface  123a  of  inner  partition  wall  123,  main- 
taining  a  constant  distance  between  the  outline  of  the 
fringe  and  the  inner  side  surface.  Therefore,  even  in 
constriction  portion  1b  between  adjacent  valve 
guards  1a,  the  constant  distance  is  maintained.  As  a 
result,  the  degree  of  the  constriction  of  constriction 
portion  1b  is  small  as  compared  with  the  constriction 
portion  116b  in  the  conventional  multicylinder  com- 
pressor,  as  shown  in  FIG.  3A. 

Thus,  the  length  of  the  minimum  radius  of  the 
valve  guard  member  1  is  greater  than  one-half  of  the 
length  of  the  maximum  radius  of  the  valve  guard  mem- 
ber  1.  Any  angle  formed  by  the  outline  of  the  fringe  of 
the  valve  guard  member  is  greater  than  90  degrees. 
Accordingly,  the  rigidity  of  each  valve  guard  1a  can  be 
maintained  sufficiently  high  even  if  the  thickness  of 
the  valve  guard  1a  is  less  than  that  in  the  conventional 
multicylinder  compressor.  The  compressor  according 
to  the  present  invention  can  be  made  to  be  light- 
weight  and  can  be  produced  inexpensively  as  com- 
pared  with  conventional  multicylinder  compressors. 

FIG.  3  illustrates  another  embodiment  of  the  pres- 
ent  invention.  In  this  embodiment,  each  constriction 
portion  1  b  of  valve  guard  member  1  is  closer  to  waved 
inner  side  surface  123a  of  inner  partition  wall  123,  as 
compared  with  the  above  embodiment.  Thus,  con- 
striction  portion  1  b  of  valve  guard  member  1  may  be 
close  to  the  inner  side  surface  123a  of  inner  partition 
wall  123,  unless  the  constriction  portion  1b  comes 
into  contact  with  the  inner  side  surface  123a.  Since 
the  degree  of  the  constriction  of  constriction  portion 
1  b  can  be  smaller,  the  rigidity  of  each  valve  guard  1a 
can  be  more  increased. 

Claims 

1.  In  a  multicylinder  compressor  comprising  a  cylin- 
der  block  (100)  having  a  plurality  of  cylinders 
(101)  arranged  parallel  to  each  other,  a  valve 
plate  (110)  provided  on  an  end  of  said  cylinder 
block  (100),  said  valve  plate  (110)  including  a 
plurality  of  outlet  ports  (113)  for  discharging  a 
compressed  fluid  from  said  plurality  of  cylinders 
(101),  a  cylinder  head  (120)  provided  on  said 
valve  plate  (1  1  0),  said  cylinder  head  (1  20)  having 
a  partition  wall  (123)  defining  a  discharge  cham- 
ber  (1  22),  a  d  ischarge  valve  member  (1  1  1  )  provid- 
ed  on  said  valve  plate  (110),  said  discharge  valve 
member  (111)  having  a  plurality  of  discharge 
valves  (111a)  each  covering  each  of  said  plurality 
of  outlet  ports  (113)  to  open  and  close  each  of 
said  plurality  of  outlet  ports  (113),  and  a  valve 
guard  member  (1)  provided  in  said  discharge 

chamber  (122),  the  improvement  comprising; 
the  outline  of  the  fringe  of  said  valve  guard 

member  (1)  being  formed  along  the  inner  side 
surface  of  said  partition  wall  (123). 

5 
2.  The  multicylinder  compressor  of  claim  1,  wherein 

said  outline  of  the  fringe  of  said  valve  guard  mem- 
ber  (1)  is  formed  maintaining  a  substantially  con- 
stant  distance  between  said  outline  of  the  fringe 

10  of  said  valve  guard  member  (1)  and  said  inner 
side  surface  of  said  partition  wall  (123). 

3.  The  multicylinder  compressor  of  claim  1,  wherein 
said  outline  of  the  fringe  of  said  valve  guard  mem- 

15  ber  (1)  is  formed  analogous  to  the  shape  defined 
by  said  inner  side  surface  of  said  partition  wall 
(123). 

4.  The  multicylinder  compressor  of  any  preceding 
20  claim,  wherein  said  partition  wall  (123)  is  wave- 

shaped  in  plane. 

5.  The  multicylinder  compressor  of  any  preceding 
claim,  wherein  said  valve  guard  member  (1)  has 

25  a  center  hole  (2)  for  fixing  said  valve  guard  mem- 
ber  (1)  to  said  valve  plate  (110). 

6.  The  multicylinder  compressor  of  any  preceding 
claim,  wherein  said  cylinder  head  (120)  is  mount- 

30  ed  on  said  cylinder  block  (1  00)  via  a  gasket  (115). 

7.  The  multicylinder  compressor  of  any  preceding 
claim,  wherein  the  valve  guard  member  (1)  is  at- 
tached  to  the  valve  plate  (110)  in  the  discharge 

35  chamber  (122). 

8.  A  multicylinder  compressor  having  a  cylinder 
block  (100)  with  a  plurality  of  cylinders  (101)  ar- 
ranged  parallel  to  each  other,  comprising: 

40  a)  a  valve  plate  (1  1  0)  provided  on  an  end  of  the 
cylinder  block  (100),  the  valve  plate  (110)  in- 
cluding  a  plurality  of  outlet  ports  (113)  for  dis- 
charging  a  compressed  fluid  from  the  plurality 
of  cylinders  (101); 

45  b)  a  cylinder  head  (120)  provided  on  the  valve 
plate  (110),  the  cylinder  head  (120)  having  a 
partition  wall  (123)  defining  a  discharge 
chamber  (122); 
c)  a  plurality  of  discharge  valves  (111a)  on  the 

so  valve  plate  (110);  and 
d)  a  valve  guard  (1)  provided  in  the  discharge 
chamber  (122),  wherein  the  outline  of  the 
fringe  of  the  valve  guard  (1)  is  substantially 
parallel  to  the  inner  side  surface  of  the  parti- 

55  tion  wall  (123). 

9.  The  multicylinder  compressor  of  claim  8,  wherein 
the  valve  guard  (1  )  is  attached  to  the  valve  plate 
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(110)  in  the  discharge  chamber  (122). 

10.  A  multicylinder  compressor  having  a  cylinder 
block  (100)  with  a  plurality  of  cylinders  (101)  ar- 
ranged  parallel  to  each  other,  comprising:  5 

a)  a  valve  plate  (110)  provided  on  an  end  of  the 
cylinder  block  (100),  the  valve  plate  (110)  in- 
cluding  a  plurality  of  outlet  ports  (1  1  3)  for  dis- 
charging  a  compressed  fluid  from  the  plurality 
of  cylinders  (101);  10 
b)  a  cylinder  head  (120)  provided  on  the  valve 
plate  (110),  the  cylinder  head  (120)  having  a 
partition  wall  (123)  defining  a  discharge 
chamber  (122); 
c)  a  plurality  of  discharge  valves  (111a)  on  the  15 
valve  plate  (110);  and 
d)  a  valve  guard  (1)  provided  in  the  discharge 
chamber  (122),  wherein  the  outline  of  the 
fringe  of  the  valve  guard  (1)  follows  the  inner 
side  surface  of  the  partition  wall  (123).  20 

11.  The  multicylinder  compressor  of  claim  10,  where- 
in  the  valve  guard  (1  )  is  attached  to  the  valve  plate 
(110)  in  the  discharge  chamber  (122). 

25 
12.  A  multicylinder  compressor  having  a  cylinder 

block  (100)  with  a  plurality  of  cylinders  (101)  ar- 
ranged  parallel  to  each  other,  comprising: 

a)  a  valve  plate  (110)  provided  on  an  end  of  the 
cylinder  block  (100),  the  valve  plate  (110)  in-  30 
eluding  a  plurality  of  outlet  ports  (1  1  3)  for  dis- 
charging  a  compressed  fluid  from  the  plurality 
of  cylinders  (101); 
b)  a  cylinder  head  (120)  provided  on  the  valve 
plate  (110),  the  cylinder  head  (120)  having  a  35 
partition  wall  (123)  defining  a  discharge 
chamber  (122); 
c)  a  plurality  of  discharge  valves  (111a)  on  the 
valve  plate  (110);  and 
d)  a  valve  guard  (1  )  attached  to  the  valve  plate  40 
(110)  in  the  discharge  chamber  (122),  wherein 
the  length  of  the  minimum  radius  of  the  valve 
guard  (1)  is  greater  than  one-half  of  the  length 
of  the  maximum  radius  of  the  valve  guard  (1). 
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