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©  Compressed-air  economizing  device. 

A  device  (5)  for  economizing  on  compressed  air,  or  other 
fluids  under  pressure  fed  to  pneumatic  cylinders  (1)  used  for 
example  in  the  field  of  machines  and  machine-tools  in 
general. 

The  device  comprises  a  pressure  reducing  valve  (12), 
arranged  within  a  first  passage  (9,10,11)  for  feeding  the  fluid 
to  the  cylinder  (1)  to  be  controlled,  and  a  single-acting  valve 
(25)  located  within  a  second  passage  (22)  for  the  return  of  the 
fluid  from  said  cylinder  (1  which  passage  coaxially  encircles 
the  pressure  reducing  valve  (12),  thereby  achieving  a  device 
with  a  compact  and  functional  structure. 



This  i n v e n t i o n   concerns  a  device  for  economizing  on  com- 

pressed   a i r   or  other  s i m i l a r   f l u i d   used  for  c o n t r o l l i n g  

pneumatic  c y l i n d e r s   of  mach ine - too l s   or  machines  in  g e n -  

e r a l .  

Several   a p p l i a n c e s   make  use  of  pneumatic  c y l i n d e r s   whose 

r e t u r n   s t roke   u sua l ly   c a l l s   for  a  d i f f e r e n t   and  lower  

t h r u s t   power  than  that   r equ i r ed   for  the  working  s t r o k e ;  

c o n s e q u e n t l y   the  use  of  a  compres sed -a i r   economizing  d e -  

v ice ,   a r ranged  in  the  feeding  c i r c u i t   of  such  c y l i n d e r s ,  

makes  it   p o s s i b l e   to  carry  out  the  r e t u r n   s t roke   of  t h e  

p i s t o n ,   with  compressed  a i r   at  a  reduced  value;   thus  a c h i e -  

ving  a  saving  of  energy  which,  for  c y l i n d e r s   that   c a r r y  

out  a  c o n s i d e r a b l e   number  of  o p e r a t i o n s   a  day,  adds  up  t o  

an  annual  saving  of  thousands  of  l i t r e s   of  compressed  a i r .  

The  c o n v e n t i o n a l   design  of  a  c o m p r e s s e d - a i r   economizing  d e -  

vice  f o r e s e e s   the  use  of  a  p ressure   reducing  valve  or  r e -  

ducer  in  a  feeding  duct  of  the  pneumatic  c y l i n d e r ,   p a r a l l e l  

to  which  is  a  s i n g l e - a c t i n g   valve  to  allow  the  flow  of  t h e  

compressed  air   in  the  oppos i te   d i r e c t i o n   to  that   of  t h e  

p res su re   reducing  valve.   The  devices   known  to  date  p r e s e n t  

a  very  compl ica ted   s t r u c t u r e   and  c o n s i s t   s u b s t a n t i a l l y   i n  

p lac ing  a  s i n g l e - a c t i n g   valve  at  the  side  of  a  p ressure   r e -  

ducing  valve.   The  device  consequen t ly   proves  'to  be  cumber-  

some  in  size  and  expensive  to  manufacture   i n so fa r   as  it  c a l l s  

for  va r ious   machining  o p e r a t i o n s   in  order  to  form  the  p a s s -  

ages  for  the  f l u i d   and  the  sea ts   of  the  two  valves   w i t h i n  



the  same  body .  

This  i n v e n t i o n   aims  to  remedy  these  problems  by  p r o v i d i n g  

a  c o m p r e s s e d - a i r   economizing  device ,   s t r u c t u r e d   in  such  a  

way  as  to  s u b s t a n t i a l l y   s impl i fy   i t s   c o n s t r u c t i o n   and  t o  

make  i t   p o s s i b l e   to  s u b s t a n t i a l l y   reduce  i t s   o v e r a l l   d imen-  

s i o n s .   The  i n v e n t i o n   makes  it   p o s s i b l e   moreover  to  o p t i o n -  

a l l y   a b o l i s h   the  use  of  any  sp r ings   wha tsoever   in  the  a i r  

flow  passage  thereby  enabl ing   the  device  i t s e l f   to  l a s t   l o n -  

ger  and  to  f u n c t i o n   b e t t e r .  

Some  embodiments  of  the  compres sed -a i r   economizing  d e v i c e ,  

accord ing   to  t h i s   i n v e n t i o n   wi l l   be  d e s c r i b e d   h e r e u n d e r  

with  r e f e r e n c e   to  the  f i g u r e s   in  the  accompanying  d r a w i n g s ,  

in  which :  

Fig.  1  shows  a  gener ic   diagram  of  a p p l i c a t i o n   of  a  com- 

p r e s s e d - a i r   economizing  d e v i c e ;  

Fig.  2  shows  a  f i r s t   poss ib l e   s o l u t i o n   for  an  e conomize r  

accord ing   to  th i s   i n v e n t i o n ;  

Fig.  3  shows  a  second  s o l u t i o n   in  which  the  s i n g l e - a c t i n g  

valve  has  been  modif ied   with  r e spec t   to  the  previous   f i -  

g u r e ;  

Fig.  4  shows  an  en la rged   d e t a i l   of  the  s i n g l e - a c t i n g   v a l v e  

of  f i g .   3 .  

With  r e f e r e n c e   to  f i gu re   1,  th is   shows  an  example  of  a p p l i -  

c a t i o n   of  a  c o m p r e s s e d - a i r   economizing  device  5  for  c o n -  

t r o l l i n g   a  pneumatic  c y l i n d e r   1,  the  working  s t roke   o f  

which  must  be  c a r r i e d   out  with  a  f i r s t   value  of  t h r u s t  



power,  by  feeding  for  example  compressed  a i r   at  a  p r e s s u r e  

of  app rox ima te ly   5  or  6  Atm.,  whereas  the  r e t u r n   s t roke  can  

be  c a r r i e d   out  with  a  much  lower  value  of  power,  for  example 

with  compressed  a i r   at  a  p ressure   of  app rox ima te ly   2  Atm. ,  

s u f f i c i e n t   to  overcome  the  f r i c t i o n   in  the  system.  Hence 

the  chamber  of  the  c y l i n d e r   1,  on  the  oppos i t e   side  to  t h a t  

of  the  rod  2,  is  connected  d i r e c t l y   to  a  source  3  of  com- 

pressed   a i r ,   through  a  d i s t r i b u t o r   4,  whereas  on  the  rod  

side  it   is  connected  to  the  a fo rement ioned   source ,   by  means 

of  an  economizing  device  5  in  order  to  avoid  a  p o i n t l e s s  

waste  of  compressed  a i r ,   at  high  p r e s s u r e ,   j u s t   for  the  r e -  

turn  s t roke   of  the  c y l i n d e r   1.  The  p re s su re   economiz ing  

device  5,  in  the  diagram  of  f igure   1,  is  s c h e m a t i c a l l y   r e -  

p r e sen t ed   with  the  p ressure   reducer   6  i n s e r t e d   into  a  main 

passage  for  feeding  the  f l u id   under  p re s su re   to  the  c y l i n -  

der  1,  p a r a l l e l   to  which  is  a  s i n g l e - a c t i n g   valve  7  f o r  

a l lowing  the  f l u i d   to  flow  from  the  c y l i n d e r   1  towards  an 

o u t l e t ,   that   is  to  say,  in  the  oppos i te   d i r e c t i o n   to  t h a t  

mentioned  p r e v i o u s l y ,   during  the  working  s t roke   of  the  c y -  

l i n d e r .  

Figure  2  of  the  accompanying  drawing  shows  a  f i r s t   embodi-  

ment  of  c o m p r e s s e d - a i r   economizing  device ,   according  t o  

th is   i n v e n t i o n .   Such  device  comprises  a  body  8  c o n v e n t i o n -  

a l ly   de f in ing   an  i n l e t   9  and  an  o u t l e t   10  for  the  f l u i d .  

Between  the  i n l e t   9  and  the  o u t l e t   10  the  body  is  p r o v i d e d  

with  a  cav i ty   11  de f in ing   a  p ressure   reducing   chamber,  i n t o  

which  is  i n s e r t e d ,   for  example,  screwed  in,  the  body  12  o f  

an  automat ic   p ressure   reducing  va lve ,   d e s c r i b e d   h e r e u n d e r .  

The  p ressure   reducing  valve  12  comprises  a  s leeve  or  c y l i n -  



d r i c a l   b a f f l e   13  which  extends   a x i a l l y   into  the  chamber 

s t a r t i n g   from  the  body  12  of  the  valve;   the  s leeve  13  t h u s  

de f ine s   an  i n t e r n a l   r e c t i l i n e a r   s e c t i o n   14,  of  the  main 

passage  for  the  f l u i d ,   between  the  i n l e t   9  and  the  o u t l e t  

10.  S l id ing   w i th in   the  s leeve  13  is  a  small  p i s ton   15 

b iased   by  a  spr ing  16  the  t e n s i o n   of  which  can  be  a d j u s t e d  

by  ac t ing   upon  a  knob  17  in  order  to  set  the  degree  of  r e -  

duc t ion   in  the  p r e s s u r e .   The  p i s ton   15  extends   t owards  

the  chamber  11  by  means  of  a  stem  18  onto  which  is  s c r ewed  

or  f ixed   a  s h u t t e r   19  which  is  movable  towards  a  valve  s e a t  

20  s i t u a t e d   on  the  inner  end  of  the  b a f f l e   or  s leeve  13,  as  

shown. 

Hence,  the  s e c t i o n   14  of  the  main  passage  of  the  f l u i d ,   d e -  

f ined   wi th in   the  s leeve  13,  communicates  d i r e c t l y ,   on  one 

s ide,   with  the  p re s su re   reducing  chamber  11,  which,  in  t u r n ,  

opens  out  towards  the  o u t l e t   10,  whereas  on  the  other   s i d e  

it  communicates,   by  means  of  secondary  passages ,   for  example ,  

by  means  of  r a d i a l   a p e r t u r e s   21  formed  in  the  wall  of  t h e  

s leeve  13  s i t u a t e d   above  a  s i n g l e - a c t i n g   va lve ,   d e s c r i b e d  

f u r t h e r   on,  with  an  annular   chamber  22  which  c o a x i a l l y   e n -  

c i r c l e s   the  s leeve  13  and  which  opens  out  towards  the  i n -  

le t   9.  

The  annular   chamber  22,  as  mentioned  p r e v i o u s l y ,   is  in  d i -  

rec t   communication  with  the  i n l e t   9,  however  said  a n n u l a r  

chamber  is  also  in  communication  with  the  f l u i d   o u t l e t   10 ,  

for  example,  through  the  p re s su re   reducing  chamber  11  i t -  

s e l f ,   thus  de f in ing   a  branched  out  passage  compris ing  a 

s i n g l e - a c t i n g   valve  ope ra t i ng   in  the  p r e v i o u s l y   d e s c r i b e d  



manner.  In  the  case  of  th is   i n v e n t i o n ,   such  s i n g l e - a c t i n g  

valve  comprises   an  annular   seat  formed  by  a  f i r s t   c i r c u l a r  

ledge  23,  on  the  outermost   edge  of  the  c y l i n d r i c a l   s l e e v e  

13,  and  by  a  second  c i r c u l a r   ledge  24  w i th in   the  body  8  o f  

the  device;   the  two  ledges  23  and  24  are  r a d i a l l y   s e p a r a t e d  

from  each  other   so  as  to  c rea te   an  annula r   passage  for  t h e  

f l u i d .   The  s i n g l e - a c t i n g   valve  is  completed ,   in  the  example  

shown  in  f i gu re   2,  by  an  annular   s h u t t e r   25,  movable  w i t h i n  

the  annular   chamber  22;  the  s h u t t e r   is  made  to  c lose ,   a g a i n -  

st  the  sea ts   23  and  24,  by  a  spring  26  and  by  the  p r e s s u r e  

of  the  f l u i d   i t s e l f   which  is  exe r t ed   w i th in   the  chamber  22 ,  

during  the  passage  from  the  i n l e t   9  to  the  o u t l e t   10  of  t h e  

f l u i d   for  c o n t r o l l i n g   the  working  s t roke   of  the  c y l i n d e r   1 .  

V iceve r sa ,   during  the  r e tu rn   s t roke   of  the  c y l i n d e r ,   when 

the  f l u i d   under  p r e s s u r e   must  be  d i s c h a r g e d   from  the  s tem 

side  of  the  c y l i n d e r   1,  the  s h u t t e r   19  of  the  p ressure   r e -  

ducing  valve  12  is  forced  to  c lose ,   aga in s t   the  seat   20 ,  

by  the  p ressure   of  the  f l u id   i t s e l f ,   w h i l s t   the  s i n g l e - a c t -  

ing  valve  23,  24  and  25,  overcoming  the  counter   force  o f  

the  spring  26,  is  made  to  open.  

The  c o n c e n t r i c   arrangement   of  the  p r e s s u r e - r e d u c i n g   v a l v e  

and  of  the  s i n g l e - a c t i n g   valve,   makes  i t   p o s s i b l e   to  a c h i e v e  

a  device  with  a  compact  and  highly  f u n c t i o n a l   s t r u c t u r e ,  

i n s o f a r   as  the  d imensions   of  the  va r ious   pa r t s   and  the  s e c -  

t i o n a l   areas  of  flow  of  the  f l u id   can  be  s ized  a c c o r d i n g  

to  the  de s i r ed   c a p a c i t y ,   keeping  the  o v e r a l l   dimensions  o f  

the  e n t i r e   device  to  a  minimum.  Moreover,  the  device  may 

be  made  from  any  s u i t a b l e   m a t e r i a l ,   at  a  very  low  cost ,   due 

to  the  f ac t ,   for  example,  that   the  body  8  of  the  device  can  



now  be  moulded  without   c a l l i n g   for  s p e c i a l   m a c h i n i n g .  

The  example  in  f i g u r e s   3  and  4  shows  an  a l t e r n a t i v e   embodi -  

ment  of  the  dev ice ,   aimed  at  a  d i f f e r e n t   embodiment  of  t h e  

s i n g l e - a c t i n g   valve;   consequen t ly   the  pa r t s   which  r e m a i n  

unchanged,   with  r e spec t   to  the  previous   case,   bear  the  same 

numer ica l   r e f e r e n c e s .   The  device  of  f i gu re   3  also  c o m p r i -  

ses  a  body  8  with  an  i n l e t   9  and  an  o u t l e t   10  for  the  f l u i d  

in  the  i n d i c a t e d   d i r e c t i o n   and  a  p r e s su re   reducing  chamber  

11  wi th in   which  the  reducing  valve  19,  20  is  s i t u a t e d .   Re-  

f e rence   13  i n d i c a t e s   the  c y l i n d r i c a l   s l eeve ,   de f in ing   t h e  

s e c t i o n   14  of  the  main  passage  of  the  f l u i d   and  the  a n n u l a r  

chamber  22,  coax ia l   to  the  s leeve  i t s e l f .  

In  the  case  of  f i g u r e s   3  and  4,  the  r e f e r e n c e   numbers  23 

and  24  s t i l l   i n d i c a t e   the  annular   ledges  on  the  s leeve  13 

and  on  the  body  8  of  the  device,   de f in ing   the  annular   s e a t  

of  the  s i n g l e - a c t i n g   valve;  unl ike   the  previous   example ,  

here  the  s h u t t e r   of  the  s i n g l e - a c t i n g   valve  is  made  in  such  

a  way  as  to  e l i m i n a t e   the  need  for  any  b i a s ing   spring  w h a t -  

soever ,   due  to  the  fact   that   any  such  spring  could  wear  o u t  

as  a  r e s u l t   of  i t s   r epea ted   and  con t inuous   o p e r a t i o n ,   and 

due  to  the  fac t   of  being  in  d i r e c t   con tac t   with  c o m p r e s s e d  

air   or  a  f l u i d   which  g e n e r a l l y   con ta in s   c o r r o s i v e   s u b s t a n -  

ces  which  tend  to  d e t e r i o r a t e   the  spr ing  i t s e l f .   The  e l i -  

mina t ion   of  such  spring  and  i t s   rep lacement   with  e l a s t i c  

c h a r a c t e r i s t i c s   of  the  element  i t s e l f   des igned  to  form  a  

sea l ,   makes  it   pos s ib l e   to  s u b s t a n t i a l l y   improve  the  d e v i c e ,  

wh i l s t   s t i l l   ma in ta in ing   the  i nnova to ry   f e a t u r e s   of  t h e  

prev ious   example.  Consequent ly ,   in  the  case  of  f i g u r e s   3 



and  4,  the  s h u t t e r   of  the  s i n g l e - a c t i n g   valve  c o n s i s t s   o f  

a  f l e x i b l e   washer,  compris ing  a  c i r c u l a r   band  27  which  f i t s  

t i g h t l y   into  a  groove  29  formed  on  the  outs ide   of  the  c y l -  

i n d r i c a l   s leeve  23,  from  which  p r o t r u d e s ,   r a d i a l l y ,   an 

annular   f lange   28  connected  to  the  c i r c u l a r   band  27,  by 

means  of  a  po r t ion   30  de f in ing   a  f l e x i b l e   hinge.  The  f l a n -  

ge  28  f i t s   t i g h t l y   onto  the  a fo remen t ioned   annular   s e a t s  

23  and  24.  There fo re ,   when  the  upper  face  of  the  f l a n g e  

28,  that   is  to  say,  that   fac ing  the  annular   chamber  13,  

is  sub j ec t ed   to  a  g r e a t e r   p re s su re   than  that   exer ted   upon 

the  other   face,   the  washer  is  pushed  t i g h t l y   aga ins t   t h e  

seat   24,  thereby   c los ing   the  s i n g l e - a c t i n g   valve.   On  t h e  

c o n t r a r y ,   when  the  i n l e t   9  is  connected   to  the  o u t l e t ,   t h e  

f lange   28  is  r a i s ed   by  the  r e t u r n   p ressure   which  is  e x e r t e d  

in  the  chamber  11,  thus  enabl ing   the  flow  of  compressed  a i r  

in  the  oppos i t e   d i r e c t i o n   to  that   of  the  feeding.   The  u s e  

of  a  f l e x i b l e   washer  in  the  p r e v i o u s l y   desc r ibed   s i n g l e -  

ac t ing   va lve ,   proves  to  be  ex t remely   advantageous  as  i t  

t o t a l l y   e l i m i n a t e s   any  pos s ib l e   causes  of  breakdown  o r  

f au l t y   f u n c t i o n i n g   of  the  d e v i c e .  



1.  Compressed-a i r   economizing  device ,   compris ing  a  body  ( 8 )  

de f in ing   a  f i r s t   main  passage,   from  an  i n l e t   (9)  to  an  o u t -  

let   (10)  for  the  f l u i d   under  p r e s s u r e ,   in  which  passage  i s  

arranged  a  p r e s su re   reduc ing   valve  (6),   and  a  second  p a s s -  
f 

age,  p a r a l l e l   to  the  f i r s t ,   in  which  is  a r ranged  a  s i n g l e  

- a c t i n g   valve  (7)  to  enable   the  flow  of  f l u i d   in  an  o p p o s i t e  

d i r e c t i o n   to  tha t   of  the  a f o r e s a i d   reducing  valve  (6),  c h a -  

r a c t e r i z e d   by  the  f ac t   that   the  body  (8)  of  the  device  p r e -  

sents  a  c av i ty   in  which  is  s i t u a t e d   a  c y l i n d r i c a l   s l e e v e  

(13)  de f in ing   an  i n t e r n a l   s e c t i o n   (14)  of  the  main  p a s s a g e  

of  the  f l u i d ,   and  formed  with  the  seat   (20)  of  the  p r e s s u r e  

reducing  valve;   said  s e c t i o n   (14)  of  the  main  passage  d e -  

f ined  by  the  c y l i n d r i c a l   s leeve  (13)  communicates  on  one 

side,   through  secondary   passages ,   with  an  annular   chamber 

(22)  e n c i r c l i n g   the  a fo remen t ioned   s leeve  (13)  which  opens  

out  towards  the  f l u i d   i n l e t   (9),  whereas  on  the  other   s i d e  

said  s ec t i on   (14)  of  the  passage  communicates,   through  t h e  

r educ t ion   valve,   with  a  p re s su re   reducing   chamber  (11)  which  

opens  out  towards  the  f l u i d   o u t l e t   (10),  said  annular   cham- 

ber  (22)  being  moreover  in  communication  with  said  o u t l e t  

(10)  through  a  branched  off  passage  compris ing  a  s i n g l e - a c t -  

ing  valve  def ined   by  an  annular   seat   (23,  24)  c o n c e n t r i c a l l y  

arranged  to  the  r e d u c t i o n   valve  seat   (20),  and  by  an  a n n u l a r  

seal  element  (25,  28)  wi th in   the  chamber  (22),  which  i s  

pushed  open,  or  c losed ,   aga ins t   the  a fo rement ioned   seat   ( 2 3 ,  

24),  by  the  p r e s su re   of  the  f l u id   i t s e l f .  

2.  Device  as  claimed  in  claim  1,  c h a r a c t e r i z e d   by  the  f a c t  



that   said  seal   element  (25,  28)  of  the  s i n g l e - a c t i n g   v a l v e  

c o n s i s t s   of  an  annular   s h u t t e r   (25)  movable  a x i a l l y   w i t h i n  

the  chamber  (22)  and  b iased  towards  the  annular   s e a t ( 2 3 ,  

24)  of  the  valve  i t s e l f .  

3.  Device  as  claimed  in  claim  1,  c h a r a c t e r i z e d   by  the  f a c t  

that   sa id   seal   element  of  the  s i n g l e - a c t i n g   valve  c o n s i s t s  

of  a  seal   having  an  e l a s t i c a l l y   f l e x i b l e   po r t ion   of  f l a n g e  

(28),  which  adheres   t i g h t l y   to  the  valve  seat   (23,  2 4 ) .  

4.  Device  as  claimed  in  claim  3,  c h a r a c t e r i z e d   by  the  f a c t  

that   said  seal   is  r a d i a l l y   f ixed ,   to  a  c i r c u l a r   band  ( 2 7 ) ,  

seated  in  a  groove  made  on  the  outer   su r face   of  the  c y l i n -  

d r i c a l   s leeve  ( 1 3 ) .  

5.  Device  as  claimed  in  claim  1,  c h a r a c t e r i z e d   by  the  f a c t  

that   said  secondary  passages  (21)  c o n s i s t   of  r a d i a l   a p e r -  

tures   in  the  c y l i n d r i c a l   s leeve  (13),   made  above  the  s i n g l e  

- a c t i n g   valve  seat   (23,  2 4 ) .  

6.  Device  as  claimed  in  the  previous   c la ims ,   c h a r a c t e r i z e d  

by  the  fact   that   the  p ressure   reducing  valve  and  the  s i n g l e  

- a c t i n g   valve  are  held  on  a  s ing le   valve  body  (12)  sc rewed  

into  the  c a v i t y   in  the  p ressure   reducing  chamber  (11),  f o r -  

med  in  the  body  (8)  of  the  economizing  d e v i c e .  
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