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©  Compressor. 

A  compressor  having  bores  (16,18)  in  a  housing,  pistons 
(38,40)  reciprocably  mounted  in  said  bores,  a  head  assembly 
(106)  with  inlet  and  outlet  ports,  and  a  valve  assembly 
interposed  between  the  housing  (12)  and  said  head  assem- 
bly  for  controlling  fluid  flow  to  the  bores  and  discharge  of 
fluid  from  the  bores. 

According  to  the  invention,  the  valve  assembly  consists 
of  a  plate  (54)  provided  with  inlet  and  outlet  openings,  of  a 
reed  assembly  (84)  having  a  metal  substrate  with  a  gasket 
material  printed  thereon  and  a  plurality  of  reeds  (88,  90) 
formed  therein  for  controlling  fluid  flow  through  said 
openings,  and  fasteners  (bolts)  for  aligning  and  holding  said 
head  assembly,  reed  assembly  and  plate  with  respect  to  the 
housing. 

For  use  particularly  as  air  compressor. 



The  p resen t   invent ion  r e l a t e s   to  a  compressor  with  r e c i p r o c a -  

ting  p i s tons ,   which,  among  many  other  possible   a p p l i c a t i o n s ,   can  be  used 

as  an  a i r   compressor  on  heavy  automotive  v e h i c l e s .  

Such  a  compressor  usually  comprises  a  housing  with  bores  formed 

therein ,   p i s tons   r e c i p r o c a b l y   mounted  in  said  bores  and  defining  t h e r e -  

with  ope ra t i ona l   chambers,  a  head  assembly  provided  with  i n l e t   and  o u t l e t  

ports ,   and  a  valve  assembly  interposed  between  the  housing  and  the  head 

assembly  for  al lowing  f lu id   to  flow  from  said  i n l e t   port  to  said  o p e r a -  
t iona l   chambers  in  response  to  movement  of  said  pis tons  in  one  d i r e c t i o n  

and  for  allowing  compressed  f luid  to  flow  from  said  opera t iona l   chambers 

to  said  ou t l e t   port   in  response  to  movement  of  said  p is tons   in  a n o t h e r  

d i r e c t i o n .  
In  the  p r io r   a r t ,   control   valves  for  compressors  have  been 

separate   elements  that   requi re   indiv idual   i n s t a l l a t i o n .   Such  i n s t a l l a -  

tion  is  c l ea r ly   i l l u s t r a t e d   in  U.S.  Patents  Nos.  1  508  568  and  2  417  2 4 6 . .  

In  today 's   economy,  where  e f f i c i ency   i s  o f t e n   the  d i f f e rence   between 

success  and  f a i l u r e ,   such  manufacturing  cost  could  make  this   type  o f  

compressor  too  expensive  for  most  cus tomers .  

It  is,  accord ing ly ,   an  object   of  the  present   invent ion  t o  

extend  the  f i e ld   of  a p p l i c a t i o n s   of  such  compressors  by  s u b s t a n t i a l l y  

reducing  the  manufacturing  cost  of  the i r   valve  assemblies ,   while  s t i l l  

keeping  them  l i a b l e   in  operat ion  and  easy  to  disassemble  for  maintenance 

or  r ep lacement .  
This  object   is  achieved,  according  to  the  invent ion,   and  in  a  

compressor  of  the  kind  defined  above,  thanks  to  the  fac t   that  the  va lve  

assembly  comprises  a  p la te   having  in le t   and  ou t le t   openings  for  connec- 

ting  the  ope ra t iona l   chambers  with  the  in le t   and  ou t l e t   ports ,   a  reed  

assembly  having  a  metal  subs t r a t e   with  a  gasket  mater ia l   pr inted  t h e r e -  

on,  said  metal  s u b s t r a t e   having  a  p l u r a l i t y   of  reeds  formed  t h e r e i n  

which  cooperate  with  said  plate  and  with  the  head  assembly  for  c o n t r o l -  

ling  f luid  flow  through  said  i n l e t   and  out le t   openings,  and  f a s t e n e r  

means  for  a l ign ing   and  holding  said  reed  assembly,  said  plate   and  s a i d  
head  assembly  with  respec t   to  the  compressor  housing.  Such  a  r eed  

assembly  is  easy  and  l i t t l e   expensive  to  manufacture,  while  the  f a s t e n e r  



means  (bo l t s ,   for  ins tance)   provide  for  accurate  alignment  of  the  v a r i o u s  

reeds  over  the  i n l e t   and  ou t l e t   openings  formed  in  the  p la te ,   and  t h e r e -  

fore,  for  a  l i ab l e   o p e r a t i o n .  
In  a  p re fe r red   embodiment  of  the  invent ion,   the  valve  assembly 

fur ther   comprises  a  p l u n g e r . o r ' p i s t o n   having  a  face  connected  to  r e c e i v e  

the  f luid  pressure   from  stored  compressed  f luid  and  at  l e a s t   one  p r o j e c -  

tion  that  extends  toward  the  reed  assembly,  and  r e s i l i e n t   means  for  u r -  

ging  said  piston  away  from  said  reed  assembly,  said  f lu id   pressure  o f  

the  stored  compressed  f luid  act ing  on  said  pis ton  face  and  overcoming 

said  r e s i l i e n t   means  to  allow  said  piston  to  move  and  engage  the  i n l e t  

reeds  in  a  manner  such  that   the  opera t ional   chambers  are  c o n t i n u a l l y  

connected  to  the  i n l e t   port .   Thereaf ter   the  work  required  to  move  t h e  

pis tons  in  the i r   assoc ia ted   bores  is  s u b s t a n t i a l l y   reduced  while  t h e  

t ransmiss ion   of  compressed  f luid  to  the  storage  conta iner   is  t e r m i n a t e a .  

These  and  other  advantageous  fea tures   of  the  invent ion  w i l l  

become  read i ly   apparent  from  reading  the  following  d e s c r i p t i o n   of a  p r e -  
ferred  embodiment ,  given  by  way  of  example,  and  with  re fe rence   to  t h e  

accompanying  drawings  in  which  :  

-  Figure  1  is  a  sec t iona l   view  of  a  compressor  having  a  va lve  

arrangement  made  according  to  the  p r inc ip l e s   of  this   i n v e n t i o n  ;  

-  Figure  2  is  a  perspec t ive   view  of  the  metal  subs t r a t e   o f  

Figure  1  showing  the  r e l a t i o n s h i p   of  intake  and  exhaust  reeds  i n t e g r a l l y  

formed  the re in   with  respect   to  openings  in  the  support ing  valve  p l a t e  

and  the  gasket  mater ia l   pr inted  t h e r e o n  ;  

-  F igure   3  is  a  sec t iona l   view  taken  along  l ine   3-3  o f  F i g u r e  

1. 

The  compressor  10  shown  in  Figure  1  has  a  housing  12  with  a  

chamber  14  there in .   Cyl indr ica l   members  or  s leeves  16  and  18  are  a l i gned  

over  openings  20  and  22  in  housing  12.  A  crankshaf t   24  has  a  f i r s t   end 

26  journal led   in  a  bearing  28  re ta ined   in  an  end  p la te   30  of  housing  12 

and  a  second  end  34  that  extends  through  an  end  p la te   32.  A  second  bea-  

ring  36  re ta ined   in  end  plate   32  allows  the  c rankshaf t   24  to  ro ta te   i n  

chamber  14  whenever  a  rotary  torque  is  applied  to  end  34.  In  an  a l t e r -  

native  cons t ruc t ion ,   the  c y l i n d r i c a l   members  16  and  18  could  be  r ep laced  

by  conventional   c y l i n d r i c a l   bores  formed  i n t e g r a l l y   with  the  hous ing.  

Pistons  38  and  40  which  are  located  in  c y l i n d r i c a l   members  16 

and  18,  r e s p e c t i v e l y ,   are  connected  to  c rankshaf t   24  by  rods  42  and  44. 

Pistons  38  and  40  are  located  at  180°  from  each  other  on  crankshaf t   24 



so  that   when  one  p i s ton   is  at  the  top  of  i t s   stroke  the  other  pis ton  i s  

at  the  bottom  of  i t s   s t r o k e .  

A  gasket   48  is  located  between  ends  50  and  52  of  c y l i n d r i c a l  

members  16  and  18  and  a  valve  plate  54. 

Valve  p l a t e   54  which  is  best  seen  in .F igure   2  has  i n l e t   open- 

ings  56  and  58  and  o u t l e t   openings  72  and  74  f o r   one  chamber  -17  and  i n -  

let   openings  60  and  62  and  ou t le t   openings  76  and  78  for  another  chamber 

19.  Valve  p l a t e   54  is  f l a t   wi th  the   exception  of  s loping  and  countoured 

surfaces  64  and  66  located  ajdacent  to  i n l e t   openings  56,  58  and  60,  62. 

The  contoured  su r f aces   64  and  66  slope  from  apexes  68  and  70  toward  p o i n t s  

or  stops  80  and  82.  

A  f l a t   stamped  reed  valve  84  has  a  metal  subs t r a t e   with  p e r i -  

pheral  surface  86  that   matches  the  out l ine   of  valve  p la te   54  and  i n l e t  

flaps  or  reeds  88  and  90  and  out le t   f laps  or  reeds  92  and  94  that   a r e  

i n t e g r a l l y   formed  therewi th .   During  manufac ture ,  a   gasket  mater ia l   95 

is  pr inted  on  the  metal  subs t r a t e   that  makes  up  the  reed  valve  84. 

A  r e t a i n e r   96  at tached  to  valve  p la te   54  by  bol ts   98  and  100 

has  p r o j e c t i o n s   or  arms  102  and  104  that   extend  over  the  ou t le t   f l a p s  

or  reeds  92  and  94. 

A  head  106  posi t ioned  over  reed  valve  84  has  an  entrance  p o r t  
108  that   connects  with  a  passage  110  and  a  chamber  112.  The  l imi t s   o f  

chamber  112  are  defined  by  the  engagement  of  seal ing  sur faces   114,  115, 

117,  119  and  121  on  reed  valve  84  with  head  106.  As  shown  in  Figure  3,  
for  chamber  17,  i n l e t   flap  88  extends  past  seat  116  that   surrounds  open- 
ing  118.  S imi la r ly   i n l e t   flap  or  reed  90  extends, past  seat  120  which 

surrounds  opening  122  to  control   communication  of  f luid  from  chamber  112 
into  chamber  19. 

Head  106  has  a  bore  124  located  the re in   which  is  connected  t o  

chamber  112.  An  unloader  mechanism  123  which  includes  a  pis ton  126  i s  
located  in  bore  124.  Piston  cooperates  with  head  106  t o  d e f i n e   a  chamber 
128  in  bore  124.  A  passage  125  is  connected  to  a  conventional   governor  
control   that   communicates  a  pressure  s ignal   to  chamber  128  when  the  p r e s -  
sure  level  in  a  s torage  conta iner   reaches  a  predetermined  level .   A  s e a l  
130  on  piston  126  prevents  communication  between  chambers  128  and  112. 

A  spring  132  located  between  the  bottom  134  of  bore  124  and  a  r e t a i n e r  
136  and  pos i t ioned  with  a  boss  127  on  the  end  of  piston  126  urges  end 
138  against   a  stop  140.  Retainer  136  has  f i r s t   and  second  p r o j e c t i o n s  
142  and  144  that   extend  through  s lo ts   or  holes  146  and  148  to  a  p o s i t i o n  



over  f laps   or  reeds  88  and  90. 
In  add i t ion ,   head  106  has  a  passage  150,  see  Figure  3,  w i th  

a  port  152  tha t   is  connected  to  the  s torage  con ta iner .   Head  106  engages 
gasket  ma te r i a l   154  pr in ted  on  the  metal  subs t r a t e   of  reed  valve  84  t o  

assure  that   passage  150  is  separated  from  chamber  112  and  the  su r roun -  
ding  envi ronment .  

Nuts  156,  1 5 6 ' . . . . 1 5 6  ,   only  two  of  which  are  shown,  and  head 
bol ts   158,  158',  158" . . . . .158N  ( three  of  which  are  shown)  attach  head 
106  to  housing  12.  Head  bol ts   158,  158',  158". . . .158N  project   from 

housing  12  and  al ign  valve  p la te   54,  reed  valve  84  and  head  106  in  a 
manner  such  that   the  i n l e t   flaps  or  reeds  88  and  90  and  out let   flaps  o r  
reeds  92  and  94  are  over  the  openings  into  and  out  of  the  chambers  17 
and  19. 

The  above  described  compressor  operates   as  f o l l o w s  :  

Rotary  input  applied  to  crankshaf t   24  through  end  34  causes  
p is tons   38  and  40  to  move  in  chambers  17  and  19.  Pistons  38  and  40  a r e  
connected  to  c rankshaf t   24  such  that  when  p is ton  38  is  at  the  bottom  o f  

i t s   s t roke,   p is ton  40  is  at  the  top  of  i t s   s troke  and  vice  ve r sa .  
When  pis ton  38  moves  on  i t s   down  s t roke ,   air   from  in le t   108 

and  p resen t   in  chamber  112  causes  flap  or  reed  88  to  move  against   con-  
tour  64  and  permit  communication  of  air   into  chamber  17  by  way  of  open- 
ings  56  and  58  in  valve  p la te   54.  At  the  same  time  flap  or  reed  92  i s  

drawn  aga ins t   valve  plate   54  to  seal  openings  72  and  74  from  passage  150. 
At  the  same  time,  piston  40  moves  on  the  up  or  compression 

stroke  to  force  a i r   from  chamber  19  through  openings  76  and  78  into  p a s -  

sage  150.  On  the  up  stroke  of  piston  40,  flap  90  engages  seat  120  t o  

prevent  a i r   or  f luid  from  being  communicated  from  chamber  19  into  cham- 

ber  112  while  flap  94  moves  away  from  valve  p la te   54  to  allow  free  com- 
munication  from  chamber  19  to  passage  150  through  openings  76  and  78. 

When  a  half   cycle  of  operat ion  is  completed,  pistons  38  and 
40  reverse  with  piston  40  on  i ts   down  stroke  and  pis ton  38  on  i ts   up 
s t r o k e .  

After  a  period  of  time  of  supplying  a  s torage  container  w i t h  

compressed  a i r ,   the  pressure  level  the re in   should  reach  a  predetermined 

value.  This  predetermined  pressure  which  is  communicated  from  a  governor  
control   by  passage  125  to  chamber  128  acts  on  and  moves  piston  126  a f t e r  

spring  132  is  overcome. 



When  piston  126  moves,  p ro j ec t i ons   142  and  144  move  th rough 

openings  or  s lo ts   146  and  148  to  engage  f laps  or  reeds  88  and  90.  P i s -  

ton  126  continues  to  move  un t i l   end  127  engages  the  bottom  134  of  bo re  

124.  With  p is ton  126  in  th is   pos i t i on ,   f laps88  and  90  are  against   con-  
toured  surfaces   64  and  66.  T h e r e a f t e r   on  movement  of  pistons  38  and 

40  on  the  compression  s t roke,   air   present   in  chambers  17  and  19  is  r e -  
turned  to  chamber  112  r a the r   than  ou t l e t   passage  150.  Thus,  the  i n p u t  

required  to  ro ta te   the  c rankshaf t   24  is  reduced  since  energy  is  conserved 

as  air   is  no  longer  compressed.  
When  compressed  a i r   is  removed  from  the  storage  chamber,  t h e  

pressure   level  there in   is  reduced.  At  some  pressure   level  the  governor  
control   opens  a  valve  and  exhausts  the  air   trapped  in  chamber  128. 

Thereaf te r ,   the  force  of  spring  132  is  s u f f i c i e n t   to  move  piston  126  and 

allow  f laps  88  and  90  to  again  be  seated  on  seats   116  and  120.  When 

pis tons   38  and  40  move  toward  the  head  106  air   present   in  cylinders 17 
and  19  is  compressed.  This  compressed  a i r   is  communicated  through  t h e  

ou t l e t   f laps  92  and  94  to  passage  150  for  d i s t r i b u t i o n   to  the  s t o r a g e  
chamber.  When  the  f luid  pressure   in  the  s torage  chamber  is  raised  t o  

the  predetermined  level ,   p is ton  126  again  moves  as  spring  132  is  o v e r -  

come  and  opens  in le t   f laps  88  and  90.  Thus,  the  compressor  only  o p e r a t e s  
when  the  f lu id   pressure  in  the  s torage  chamber  is  below  a  predetermined 

l e v e l .  

It  should  be  recognized  that   contour  surfaces  64  and  66  which 

support  the  flaps  or  reeds  88  and  90  on  the  intake  of  air   into  chambers 

17  and  19,  reduce  f lexing  of  the  hinge  of  the  i n t e g r a l l y   formed  r e e d s .  

This  should  add  to  the  l i f e   of  the  valve  arrangement  84.  Should  t h e  

valve  arrangement  84  ever  need  to  be  replaced,   a l l   that   is  necessary  i s  

the  removal  of  head  nuts  156,  1 5 6 ' . . . . 1 5 6   and  head  106.  T h e r e a f t e r ,  
the  r e t a i n e r   96  and  the  valve  arrangement  84  are  removed.  The  r e t a i n e r  

96  is  at tached  to  a  new  valve  arrangement  84  which  is  placed  on  b o l t s  

158,  158 ' . . . .158N.   These  head  bol ts   a l ign  the  i n l e t   flaps  88  and  90  and 

ou t l e t   flaps  92  and  94  over  the  openings  in  valve  plate  54.  T h e r e a f t e r ,  
head  106  is  placed  on  bol ts   158,  158 ' . . . . 158N  and  nuts 156,  1 5 6 ' . . . . 1 5 6 N  

at tached  to  complete  the  replacement  of  the  valve  arrangement  84. 



1.  A  compressor  having  a  housing  (12)  with  bores  (16,  18)  formed 

the re in ,   pistons  (38,  40)  r ec ip rocab ly   mounted  in  said  bores  and  d e f i n i n g  

therewi th   opera t ional   chambers  (17,  19),  a  head  assembly  (106)  provided 

with  i n l e t   (108)  and  o u t l e t   ( 152 )  po r t s ,   and  a  valve  assembly  i n t e r p o s e d  

between  the  housing  and  the  head  assembly  for  allowing  fluid  to  flow  from 

said  i n l e t   port  to  said  ope ra t i ona l   chambers  in  response  to  movement  o f  

said  p is tons   in  one  d i r e c t i o n   and  for  allowing  compressed  fluid  to  f low 

from  said  opera t iona l   chambers  to  said  ou t l e t   port  in  response  to  move- 

ment  of  said  pis tons  in  another  d i r e c t i o n ,   cha rac te r i zed   in  that  the  va lve  

assembly  comprises  a  p la te   (54)  having  i n l e t   (56,  58)  and  ou t l e t   (72,  74) 

openings  for  connecting  said  ope ra t i ona l   chambers  with  said  in le t   and 

ou t l e t   ports ,   a  reed  assembly  (84)  having  a  metal  subs t ra te   with  a  g a s -  
ket  mater ia l   (95)  pr inted  thereon,   said  metal  subs t ra te   having  a  p l u r a -  

l i t y   of  reeds  (88,  90,  92,  94)  formed  there in   which  cooperate  with  s a i d  

p la te   and  head  assembly  for  c o n t r o l l i n g   f luid  flow  through  said  i n l e t   and 

ou t l e t   openings,  and  f a s t ene r   means  (158. . . .158N)  for  al igning  and  ho ld ing  
said  reed  assembly,  said  p la te   and  said  head  assembly  with  respect   to  s a i d  

hous ing .  
2..A  compressor  according  to  claim  1,  charac te r ized   in  that   t h e  

p la te   (54)  is  provided  with  contoured  surfaces   (64,  66)  adjacent. each  i n -  

le t   opening  (56,  58,  60,  62)  to  support  the  assoc ia ted   reeds  (88,  90)  du-  

ring  the  flow  of  f luid  into  the  ope ra t iona l   chambers. 

3.  A  compressor  according  to  claim  1  or  2,  charac te r ized   in  t h a t  

the  valve  assembly  fur ther   comprises  stops  (102,  104)  attached  to  s a i d  

p la te   to  l imit   the  movement  of  the  ou t l e t   reeds  (92,  94)  during  the  d i s -  

charge  flow  of  compressed  f lu id   from  the  opera t iona l   chambers. 
4.  A  compressor  according  to  any  of  claims  1  to  3,  c h a r a c t e r i z e d  

in  that   the  head  assembly  is  provided  with  seats  (116,  120)  that  engage 
the  i n l e t   reeds  (88,  90)  to  close  the  i n l e t   openings  (56,  58,  60,  62) 

during  the  discharge  flow  of  compressed  f luid  from  the  operat ional   cham- 

b e r s .  
5.  A  compressor  according  to  any  of  claims  1  to  4,  c h a r a c t e r i z e d  

in  that   the  fas tener   means  cons i s t   of  bol ts   (158 . . . .   158N)  that   e x t e n d  

through  the  head  assembly,  reed  assembly,  p la te   and  into  the  housing,  
said  bol ts   being  torqued  to  compress  said  gasket  mater ia l   (95)  between 
said  head  assembly  (106)  and  said  housing  (12)  to  seal  the  o p e r a t i o n a l  
chambers  from  the  surrounding  environment .  



6.  A  compressor  according  to  any  of  claims  1  to  5,  c h a r a c t e r i z e d  

in  that   the  valve  assembly  f u r the r   comprises  a  p i s ton  (126)   having  a  f a c e  

connected  to  receive  the  f lu id   pressure   from  stored  compressed  f lu id   and 

at  l eas t   one  p r o j e c t i o n   (142,  144) . tha t   extends  toward  the  reed  assembly,  
and  r e s i l i e n t   means  ('132)  for  urging  said  piston  away  from  said  reed  a s -  

sembly,  said  f luid  pressure   of  the  stored  compressed  f lu id   act ing  on  s a i d  

pis ton  face  and  overcoming  said  r e s i l i e n t   means  to  allow  said  pis ton  t o  

move  and  engage  the  i n l e t   reeds  (88,  90)  in  a  manner  such  that  the  ope ra -  
t iona l   chambers  are  con t i nua l l y   connected  to  the  i n l e t   port   (108) .  








