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©  Vacuum  control  system. 

©  A  retard  delay  control  valve  60  has  a  housing  62  defining 
a  chamber  72  therein  which  has  a  check  valve  68  in 
communication  with  the  outlet  64  that  is  in  communication 
with  a  ported  vacuum  source  12.  The  end  of  the  chamber  72 
has  an  inlet  66  in  communication  with  the  vacuum  reservoir 
54  which  is  in  communication  with  the  control  section  56  of 
bypass  valve  58.  The  chamber  72  has  a  scintered  metal  plug 
76  in  communication  with  and  unchecked  to  the  exterior  of 
the  chamber  72  for  continuously  bleeding  in  ambient  air 

directly  into  the  chamber  at  a  sufficiently  small  rate  such  that 
when  a  vacuum  is  supplied  to  outlet  64,  the  chamber  72  is 
evacuated  to  maintain  the  bypass  valve  in  a  closed  position. 
When  the  vacuum  is  not  applied  to  outlet  64,  the  check  valve 
68  is  closed  to  allow  continuous  bleeding  through  the 
scintered  metal  plugs  76  to  slowly  dissipate  the  vacuum  in 
the  chamber  72  such  that  after  a  predetermined  amount  of 
time  the  bypass  valve  58  is  opened. 
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A   retard  delay  control  valve  60  has  a  housing  62  defining 
a  chamber  72  therein  which  has  a  check  valve  68  in 
communication  with  the  outlet  64  that  is  in  communication 
with  a  ported  vacuum  source  12.  The  end  of  the  chamber  72 
has  an  inlet  66  in  communication  with  the vacuum  reservoir 
54  which  is  in  communication  with  the  control  section  56  of 
bypass  valve  58.  The  chamber  72  has  a  scintered  metal  plug 
76  in  communication  with  and  unchecked  to  the  exterior  of 
the  chamber  72  for  continuously  bleeding  in  ambient  air 

directly  into  the  chamber  at  a  sufficiently  small  rate  such  that 
when  a  vacuum  is  supplied  to  outlet  64,  the  chamber  72  is 
evacuated  to  maintain  the  bypass  valve  in  a  closed  position. 
When  the  vacuum  is  not  applied  to  outlet  64,  the  check  valve 
68  is  closed  to  allow  continuous  bleeding  through  the 
scintered  metal  plugs  76  to  slowly  dissipate  the  vacuum  in 
the  chamber  72  such  that  after  a  predetermined  amount  of 
time  the  bypass  valve  58  is  opened. 



This  i n v e n t i o n   r e l a t e s   to  vacuum  cont ro l   s y s t ems .  
In  some  motor  veh ic l e s ,   air   is  i n t r o d u c e d   into  the  e x h a u s t  

system  to  e f f e c t   combustion  of  unburned  hydrocarbons   and  to  e f f e c t  

c a t a l y t i c   c o n v e r t i o n   of  the  exhaust  gases .   By-pass  valves  a r e  
provided  to  p reven t   ove rhea t ing   of  the  exhaust   system  which  would 

o the rwise   occur  during  per iods   of  s u s t a i n e d   i d l i n g   or  d e c e l e r a t i o n .  

A  vacuum  con t ro l   is  usua l ly   i n c o r p o r a t e d   in  such  systems  so  that   t h e  

by-pass   valve  is  ac tua ted   only  a f t e r  a   p rede te rmined   per iod   f o l l o w i n g  
commencement  of  the  i d l i ng   or  d e c e l e r a t i o n .   Typica l ly ,   such  c o n t r o l  

systems  comprise  an  assembly  of  pa r t s   which  are  expensive  to  p roduce  

and  d i f f i c u l t   to  a s s e m b l e .  

According  to  the  p resen t   i n v e n t i o n ,   the re   is  p rovided  a  
con t ro l   system  for   a  vacuum-operated  valve  compris ing  a  vacuum  l i n e  

adapted  at  one  end  for  connec t ion   to  a  vacuum  source  and  at  the  o t h e r  

end  for  c o n n e c t i o n   to  the  vacuum  ope ra t ed   valve,   the  said  valve  b e i n g  

movable  between  open  and  c losed  p o s i t i o n s   in  response  to  changes  i n  

p r e s s u r e   l e v e l s   in  the  vacuum  l ine ,   a  check  valve  in  the  vacuum  l i n e  

for  p e r m i t t i n g   flow  of  f lu id   in  one  d i r e c t i o n   along  the  vacuum  l ine  towards  

the  vacuum  source ,   c h a r a c t e r i s e d   by  a  b leed  passage  e f f e c r i n g   communicat ion 

between  a  f l u i d   p r e s s u r e   source  and  the  vacuum  l ine   between  the  check 

valve  and  the  sa id   other   end  of  the  vacuum  l i n e .  

In  accordance  with  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n ,  

a  t he rmac to r   delay  control   has  a  housing  d e f i n i n g   a  chamber  with  a  check 

valve  normal ly   b i a sed   to  a  c losed  p o s i t i o n   operably   p o s i t i o n e d   be tween  

the  chamber  and  a  po r t ed   vacuum  source  such  tha t   when  the  vacuum  sou rce  

app l i e s   a  low  p r e s s u r e   to  the  check  valve,   the  check  valve  o p e n s .  

The  housing  chamber  also  has  a  r e s t r i c t e d   o r i f i c e   which  is  in  f l u i d  

communication  to  the  e x t e r i o r   of  the  chamber.  The  chamber  also  has  an 

i n l e t   which  communicates  with  a  vacuum  r e s e r v o i r   which  in  t u r n s  

communicates  with  a  vacuum  con t ro l   p o r t i o n   of  a  bypass  v a l v e .  



Fur the r ,   according  to  the  i n v e n t i o n ,   the  r e s t r i c t e d   o r i f i c e   i s  

p r e f e r a b l y   formed  from  a  s i n t e r e d   metal  plug.   The  s i n t e r e d   metal  p l u g  
allows  con t inuous   b leeding  of  a i r   into  the  chamber.  The  b leed ing   o f  

air   is  s u f f i c i e n t l y   slow  to  normally  allow  the  vacuum  source  to  c r e a t e  

s u f f i c i e n t l y   low  pressure   in  the  chamber  and  vacuum  r e s e r v o i r   to  c o n t r o l  

the  bypass  valve  and  maintain   i t   in  a  normally  c losed   p o s i t i o n   such  t h a t  

air   flow  is  d i r e c t e d   through  the  bypass  valve  into  the  thermactor   sys tem.  

When  the  vacuum  source  has  a  s u f f i c i e n t l y   high  p r e s s u r e   during  id le   and 

d e c e l e r a t i o n   modes,  the  check  valve  c loses   and  the  cont inuous   b l e e d i n g  

of  a i r   slowly  f i l l s   the  chamber  and  vacuum  r e s e r v o i r .   The  vacuum  c o n t r o l  

p o r t i o n   m a i n t a i n s   the  vacuum  bypass  valve  in  i t s   c losed   p o s i t i o n   for  a  

p r ede t e rmined   amount  of  time  u n t i l   s u f f i c i e n t   amount  of  air   b l e e d s  

through  the  s i n t e r e d   metal  plug  such  t ha t   the  p r e s s u r e   is  s u f f i c i e n t l y  

i n c r e a s e d   so  tha t   the  bypass  valve  is  b i a sed   to  i t s   open  p o s i t i o n   t o  

d i v e r t   a i r   from  en te r ing   the  exhaust  s y s t e m .  

In  b roader   terms,  the  delay  c o n t r o l   has  a  c a l i b r a t e d   o r i f i c e  

for  a l lowing   a  continuous  b l eed ing   of  a i r   into  the  l ine   which  i s  

operably   connected  to  the  vacuum  con t ro l   of  a  bypass  v a l v e .  

In  order  that   the  i n v e n t i o n   may  be  b e t t e r   unders tood ,   a  t y p i c a l  

known  system,  and  a  p r e f e r r ed   embodiment  of  the  i n v e n t i o n   will  now  be 

d e s c r i b e d ,   by  way  of  example  only,  with  r e f e r e n c e   to  the  drawings,  i n  

w h i c h : -  

Reference   now  will  be  made  to  the  accompanying  drawings  in  w h i c h : -  

Figure  1  i s  a   schematic  view  of  a  p r io r   art   sys tem 

used  to  r e t a r d   the  opening  of  the  bypass  v a l v e .  

Figure   2  is  a  schematic  diagram  of  the  system  shown  in  Figure  1. 

Figure   3  is  a  p a r t i a l l y   schematic   and  segmented  view  of  an  

embodiment  of  a  thermactor   delay  con t ro l   system  accord ing   to  the  i n v e n t i o n .  

Figure  4  is  a  schematic  diagram  of  the  t he rmac to r   delay  c o n t r o l  

system  shown  in  Figure  3 .  

Figure  5  shows  a  second  embodiment  of  a  t he rmac to r   d e l a y  

con t ro l   accord ing   to  the  i n v e n t i o n .  



R e f e r r i n g   f i r s t   to  F igures   1  and  2  a  t y p i c a l   vacuum  c o n t r o l  

system  is  i l l u s t r a t e d .   This  system  c o n t r o l s   a  bypass  valve  58  by 

sensing  the  ported  vacuum  in  a  c a r b u r e t o r   10  above  the  t h r o t t l e .  

The  c a r b u r e t o r   10  has  a  por ted   vacuum  o u t l e t   12  connected  to  a  

t empera tu re   vacuum  switch  14.  A  tube  16  connects   the  switch  14  t o  

a  T  j unc t ion   18.  Tube  20  extends  from  T  j u n c t i o n   18  to  a  check  

valve  22.  Tube  24  is  connected  to  con t ro l   i n l e t   26  of  a  vacuum 
vent  valve  28.  Vacuum  vent  valve  28  i nc ludes   a  diaphragm  30  which  i s  

r e spons ive   to  the  vacuum  in  i n l e t   26  such  tha t   a  p r e d e t e r m i n e d   low 

p re s su re   t h e r e i n   moves  diaphragm  30  to  the  l e f t   in  Figure  1.  The 

d i a p h r a g m   30  is  i n t e g r a l   with  a  valve  member  32  which  c loses   vacuum 

v e n t - v a l v e   28.  Upon  an  i n c r e a s e   in  p r e s s u r e   occur ing  in  tube  24 

( i . e . ,   a  decrease   in  vacuum),  the  diaphragm  30  moves  valve  member 

32  to  the  r i gh t   to  open  the  valve  28  to  l e t   air   flow  through  a  

r e s t r i c t i n g   o r i f i c e   34  in  o u t l e t   3 6 .  

Check  valve  22  has  an  o u t l e t   connec ted   to  a  tube  38.  The 

o u t l e t   36  is  connected  to  tube  40.  Tubes  38  and  40  are  connected  to  a  

T  j u n c t i o n   42  which  also  is  connected  to  tube  44  leading   to  a  r e t a r d  

delay  valve  46  which  inc ludes   a  check  valve  48  and  a  r e s t r i c t e d  

o r i f i c e   50  formed  by  a  s i n t e r e d   metal  p lug .   The  r e t a r d   delay  v a l v e  

46  is  also  in  communication  with  a  vacuum  r e s e r v o i r   54  which  l e a d s  

to  the  vacuum  cont ro l   56  of  bypass  valve  58.  The  bypass  valve  58  i s  

c o n s t r u c t e d   such  that   when  a  low  p r e s s u r e   below  a  p rede te rmined   v a l u e  

is  app l ied   to  the  vacuum  con t ro l   56,  the  bypass  valve  58  is  ac tua ted   to  a 

p o s i t i o n   that   allows  a i r   to  pass  from  i n l e t   57  connected  to  a  t h e r m a c t o r  

pump  (not  shown)  to  o u t l e t   59  connected  to  the  exhaust  m a n i f o l d  

(not  shown)  and  sea l s   off   vent  port   61  ( h e r e i n a f t e r   r e f e r r e d   to  as  t h e  .  

bypass  v a l v e ' s   closed  p o s i t i o n ) .   When  the  p r e s su re   in  vacuum  c o n t r o l  

45  is  above  the  p rede te rmined   value,   the  bypass  valve  58  is  b i a s e d  

to  move  to  a  p o s i t i o n   tha t   allows  air   to  pass  from  i n l e t   57  to  v e n t  

port  61  and  to  close  off  o u t l e t   59  ( h e r e i n a f t e r   r e f e r r e d   to  as  t h e  

bypass  v a l v e ' s   open  p o s i t i o n ) .  



The  o p e r a t i o n   of  the  device  in  Figure  1  is  desc r ibed   w i t h  

r e f e r e n c e   to  Figure  2.  When  a  low  p res su re   is  app l ied   to  the  p o r t e d  

vacuum  vent  12,  the  vent  valve  28  is  moved  to  i t s   c losed  p o s i t i o n  

and  check  valve  22  and  check  valve  48  are  opened  so  a  low  p r e s s u r e  
is  app l ied   to  the  i n l e t   side  of  the  r e t a r d   delay  valve  46  and  on  t h e  

con t ro l   p o r t i o n   56  of  the  bypass  valve  58  to  ma in t a in   the  b y p a s s  

valve  58  in  i t s   c losed  p o s i t i o n   such  that   air   passes   from  i n l e t  

57  through  o u t l e t   59  and  to  the  exhaust   system  (not  shown).  When 

the  p r e s s u r e   in  tube  16  i n c r e a s e s   due  to  a  d e c e l e r a t i o n   mode  o r  

id le   mode,  check  valves   22  and  48  c lose ,   and  the  vent  valve  28 

opens.  Air  passes   through  tubes  40  and  44  and  b leeds   t h r o u g h  

o r i f i c e   50  to  tube  52  which  leads  to  vacuum  r e s e r v o i r   54  such  t h a t  

in  an  a p p r o p r i a t e   amount  of  time,  the  vacuum  con t ro l   56  allows  t h e  

bypass  valve  58  to  open  and  cause  a i r   from  the  t he rmac to r   pump  t o  

be  dumped  through  vent  61  and  bypass  the  exhaust   s y s t e m .  

R e f e r r i n g   now  to  Figure   3,  a  t he rmac to r   delay  con t ro l   60 

is  operab ly   connected  to  a  po r t ed   vacuum  s o u r c e  



12,   a  vacuum  r e s e r v o i r   54,  and  c o n t r o l   p o r t i o n   56  of  a  

t h e r m a c t o r   b y p a s s   v a l v e   58.  The  t h e r m a c t o r   d e l a y   c o n t r o l  

60  i n c l u d e s   a  g e n e r a l l y   c y l i n d r i c a l l y   shaped   h o u s i n g   62 

w i t h   an  o u t l e t   64  at   one  end  and  an  i n l e t   66  at  a n  

o p p o s i n g   end  t h e r e o f .  

A  d i v i d i n g   w a l l   70  p a r t i t i o n s   o f f   a  chamber   72 

w i t h i n   h o u s i n g   62.  A  c h e c k   v a l v e   68  is  moun ted   in  t h e  

d i v i d i n g   wa l l   70  i n   c o m m u n i c a t i o n   wi th   o u t l e t   64  a n d  

chamber   72.  The  o u t l e t   64  is  o p e r a b l y   c o n n e c t e d   to  t h e  

p o r t e d   vacuum  s o u r c e   12.  The  c h e c k   v a l v e   68  is  n o r m a l l y  

b i a s e d   to  a  c l o s e d   p o s i t i o n   and  is  mounted   such  t h a t   when  

a  low  p r e s s u r e   is  a p p l i e d   to  o u t l e t   64  the  check   v a l v e   68 

o p e n s .  
S i d e w a l l   74  of  c h a m b e r   72  has  an  o r i f i c e   75 

f i t t e d   w i t h   a  s c i n t e r e d   m e t a l   p l u g   76.  The  s c i n t e r e d  

m e t a l   p l u g   76  i n c l u d e s   a  m u l t i t u d e   of  m e t a l l i c   f i b e r s  

s e c u r e d   t o g e t h e r   to  p r o v i d e   f low  s p a c e s   t h e r e b e t w e e n .   I t  

is   s e a l i n g l y   f i t t e d   in  t h e  o r i f i c e   75  to  r e s t r i c t   a n d  

c a l i b r a t e   the   amount   of  f l o w   of  a i r   f l o w i n g   t h e r e t h r o u g h  

and  i n t o   the  chamber   7 2 .  

A  p r o j e c t i n g   s e c t i o n   78  of  h o u s i n g   62  is  c a p p e d  

w i t h   an  a i r   f i l t e r   80  wh ich   c o v e r s   the  s c i n t e r e d   m e t a l  

p l u g   76  to  p r o t e c t   i t   from  p a r t i c u l a t e s   t h a t   can  c log   t h e  

p l u g   7 6 .  

The  i n l e t   66  is   in  f l u i d   c o m m u n i c a t i o n .  w i t h   t h e  

vacuum  r e s e r v o i r   54  wh ich   in  t u r n   is  c o n n e c t e d   to  t h e  

c o n t r o l   s e c t i o n   56  of  b y p a s s   v a l v e   5 8 .  

The  s p e c i f i c   s h a p e   of  the   c o n t r o l   60  can  h a v e  

many  v a r i a t i o n s .   F i g u r e   4  shows  more  c l e a r l y ,   i n  

s c h e m a t i c   form,   the   f u n c t i o n a l   s t r u c t u r e   of  the  c o n t r o l  

60.  The  o u t l e t   l i n e   64  is  in  c o m m u n i c a t i o n   wi th   c h e c k  

v a l v e   68  b i a s e d   to  a  c l o s e d   p o s i t i o n   and  o p e r a b l e   upon  a 

vacuum  in  o u t l e t   l i n e   64.  O r i f i c e   75  is  u p s t r e a m   f r o m  

check   v a l v e   68  and  has  one  end  in  f l u i d   c o m m u n i c a t i o n   w i t h  



i n l e t   l i n e   66  and  c h e c k   v a l v e   68.  The  o t h e r   end  o f  

o r i f i c e   is  u n c h e c k e d   and  p r o v i d e s   c o n t i n u o u s   b l e e d i n g   i n t o  

the   vacuum  l i n e s .  

The  o p e r a t i o n   of  the   t h e r m a c t o r   c o n t r o l   s y s t e m  

can  be  d e s c r i b e d   w i th   r e f e r e n c e   to  F i g u r e s   3  and  4.  A  l o w  

p r e s s u r e   is  n o r m a l l y   a p p l i e d   to  o u t l e t   64  which  o p e n s  
c h e c k   v a l v e   68  and  i n t r o d u c e s   a  low  p r e s s u r e   to  chamber   72  

and  i n l e t   66.  The  o r i f i c e   75  w i t h   the  s c i n t e r e d   m e t a l  

p l u g   76  s u f f i c i e n t l y   r e s t r i c t s   the  f l o w   i n t o   the  c h a m b e r  

72  such   t h a t   the   vacuum  s o u r c e   12  c o n n e c t e d   to  o u t l e t   64  

e a s i l y   o v e r c o m e s   the  c o n t i n u o u s   b l e e d i n g   t h r o u g h   t h e  

o r i f i c e   74  to  m a i n t a i n   t he   low  p r e s s u r e   w i t h i n   the  c h a m b e r  

72,  l i n e   66,  vacuum  r e s e r v o i r   54,  and  the  c o n t r o l   s e c t i o n  

56  of  the   b y p a s s   v a l v e   58.  The  p r e s s u r e   a p p l i e d   t o  

c o n t r o l   s e c t i o n  5 6   s u f f i c i e n t l y   low  to  m a i n t a i n   the  b y p a s s  

v a l v e   in  a  n o r m a l l y   c l o s e d   p o s i t i o n   a g a i n s t   i t s   b i a s   t o  

open  such   t h a t   a i r   p a s s e s   from  i n l e t   57  to  o u t l e t   59  a n d  

to  the  e x h a u s t   m a n i f o l d   ( n o t   s h o w n ) .  

When  the   c a r b u r e t o r   10  is  p u t   in  the  i d l e   mode  o r  

d e c e l e r a t i o n   mode,   and  t h e   p o r t e d   vacuum  s o u r c e   12  no  

l o n g e r   p r o v i d e s   a  s u f f i c i e n t l y   low  p r e s s u r e ,   the   c h e c k  

v a l v e   68  is  b i a s e d   to  i t s   c l o s e d   p o s i t i o n   to  p r e v e n t  

b a c k u p   of  v a p o r s   t h r o u g h   the   t h e r m a c t o r   d e l a y   c o n t r o l   6 0 ,  

and  to  c l o s e   o f f   vacuum  r e s e r v o i r   54.   Air  s l o w l y   b l e e d s  

t h r o u g h   o r i f i c e   75  which   a l l o w s   c o n t i n u o u s   b l e e d i n g   of  a i r  

t h e r e t h r o u g h   i n t o   the  c h a m b e r   72  and  t h r o u g h   the  i n l e t   66 

to  the   vacuum  r e s e r v o i r   54.  The  c a l i b r a t e d   b l e e d i n g   o f  

a i r   i s  s u f f i c i e n t l y   s low  to  m a i n t a i n   a  low  p r e s s u r e   w i t h i n  

r e s e r v o i r   54  for   c o n t r o l l i n g   the  b y p a s s   v a l v e   58  for   a  

p r e d e t e r m i n e d   amount   of  t i m e   a f t e r   which   the  p r e s s u r e   i s  

s u f f i c i e n t l y   i n c r e a s e d   to  a l l o w   the  b y p a s s   v a l v e   to  b i a s  

to  i t s   open  p o s i t i o n .   Ai r   which   p a s s e s   t h r o u g h   i n l e t   57 

is   t hen   dumped  t h r o u g h   v e n t   p o r t   61.  Most  commonly ,   t h e  

s c i n t e r e d   me ta l   p l u g   76  i s   f o r m e d   to  a l l o w   for   a n  



a p p r o x i m a t e l y   50  s e c o n d   d e l a y   a f t e r   an  i d l e   o r  

d e c e l e r a t i o n   modes  commences   a f t e r   which  the   b y p a s s   v a l v e  

58  is  t h e n   o p e n e d .   As  a  c o n s e q u e n c e   of  the   d e l a y   c o n t r o l ,  

i f   t he   c a r b u r e t o r   10  has  i t s   i d l e   mode  or  d e c e l e r a t i o n  

mode  fo r   l e s s   t han   a  50  s e c o n d   c o n t i n u o u s   s p a n ,   the   b y p a s s  

v a l v e   58  r e m a i n s .  c l o s e d   d u r i n g   the  span  and  the   t h e r m a c t o r  

s y s t e m   r e m a i n s   a c t u a t e d   w i t h   a i r   b e i n g   pumped  i n t o   t h e  

e x h a u s t  m a n i f o l d .  

A  s e c o n d   e m b o d i m e n t   of  a  t h e r m a c t o r   c o n t r o l  

a c c o r d i n g   to  the   i n v e n t i o n   is  i l l u s t r a t e d   in  F i g u r e   5.  I n  

the  s e c o n d   e m b o d i m e n t ,   the   t h e r m a c t o r   d e l a y   c o n t r o l   60 

i n c l u d e s   a  s u b s t a n t i a l l y   c y l i n d r i c a l   h o u s i n g   80  w i t h   a n  

a n n u l a r   end  p l a t e   82  h a v i n g   a  c e n t r a l   o u t l e t   84  e x t e n d i n g  

t h e r e f r o m .   An  a n n u l a r   end  p l a t e   86  is  s p a c e d   from  the  e n d  

p l a t e   82  w i t h   an  i n l e t   t u b e   88  e x t e n d i n g   t h e r e f r o m .   A 

s c i n t e r e d   m e t a l   p l u g   96  is  mounted   w i t h i n   an  a p e r t u r e   98 

in  the   a n n u l a r   p l a t e  8 6 .  

A  d i v i d i n g   p l a t e   90  is  p o s i t i o n e d   w i t h i n   h o u s i n g  

80  b e t w e e n   the   two  end  p l a t e s   82  and  86.  The  d i v i d i n g  

p l a t e , 9 0   has  a  c h e c k   v a l v e   92  mounted   t h e r e t h r o u g h   w h i c h  

is  n o r m a l l y   b i a s e d   to  a  c l o s e d   p o s i t i o n   and  o p e n a b l e   u p o n  

a  vacuum  p r e s e n t   in  i n l e t   84.  The  d i v i d i n g   p l a t e   90,  e n d  

p l a t e   86,  and  h o u s i n g   s i d e w a l l   80  d e f i n e   a  c h a m b e r   94  i n  

c o m m u n i c a t i o n   w i t h   the   i n l e t   8 8 .  

The  s i d e w a l l   81  of  h o u s i n g   88  e x t e n d s   a x i a l l y  

beyond   the   end  p l a t e   86  to  form  a  s e a t   f o r  a n   a n n u l a r  

f i l t e r   98  wh ich   f i t s   a b o u t  t h e   i n l e t   88  and  c o v e r s   t h e  

s c i n t e r e d   m e t a l   p lug   9 6 .  A n   a n n u l a r   end  cap  100  is   f i t t e d  

w i t h i n   the   c y l i n d r i c a l   s i d e w a l l   81  a b o u t   i n l e t   t ube   88  t o  

c o v e r   t he   f i l t e r   98.  The  end  cap  100  has  r a d i a l l y  

e x t e n d i n g   s l o t s   102  which  a l l o w   a i r   to  p a s s   t h e r e t h r o u g h  

and  t h r o u g h   the   f i l t e r   98  and  the  s i n t e r e d   m e t a l   plug,  9 6 .  

As  shown  for   the   f i r s t   e m b o d i m e n t ,   the   i n l e t   tube   88  i s  

f l u i d l y   c o n n e c t e d   to  the  vacuum  r e s e r v o i r   54  and  o u t l e t   84 

is  s i m i l a r l y   c o n n e c t e d   to  the  p o r t e d   vacuum  s o u r c e   1 2 .  



The  f u n c t i o n   of  the  s e c o n d   e m b o d i m e n t   i s  

i d e n t i c a l   to  t he   f i r s t   e m b o d i m e n t   in  t h a t   when  a  l o w  

p r e s s u r e   is   a p p l i e d   to  o u t l e t   84,  the   c h e c k   v a l v e   i s  

opened   and  the   vacuum  s o u r c e   e v a c u a t e s   the  c h a m b e r   94  a n d  

vacuum  r e s e r v o i r   54  and  c o n t r o l   s e c t i o n   56  to  c o n t r o l  

b y p a s s   v a l v e   5 8 .  

The  s c i n t e r e d   m e t a l   p lug   96  a l l o w s   a  c a l i b r a t e d  

c o n t i n u o u s   b l e e d   t h a t   i s   s u f f i c i e n t l y   s low  f o r   t h e   v a c u u m  

s o u r c e   to  e a s i l y   o v e r c o m e .  

When  t he   vacuum  s o u r c e   has  an  i n c r e a s e d   p r e s s u r e ,  

the   c h e c k   v a l v e   92  c l o s e s   to  c l o s e   o f f   c h a m b e r   9 4 .  

C o n t i n u o u s   b l e e d i n g   of  a i r   t h r o u g h   the  s c i n t e r e d   m e t a l  

p lug   96  i n t o   c h a m b e r   94  and  t h r o u g h   o u t l e t   88  i n t o   v a c u u m  

r e s e r v o i r   54  s l o w l y   b u i l d s   up  the   p r e s s u r e   t h e r e i n   s u c h  

t h a t   upon  a  p r e d e t e r e m i n e d   amount   of  t i m e ,   t he   b y p a s s  

v a l v e   58  o p e n s   t h e r e b y   dumping  the   t h e r m a c t o r   a i r   i n t o  

v e n t   p o r t   6 1 .  

The  use   of  an  o r i f i c e   t h a t   p r o v i d e s   c o n t i n u o u s  

b l e e d i n g   a l l o w s   fo r   a  g r e a t   s i m p l i f i c a t i o n   of   t h e  

t h e r m a c t o r   d e l a y   c o n t r o l   s y s t e m .   The  s i m p l e   o n e - p i e c e  

c o n t r o l   v a l v e   60  r e p l a c e s   a  m y r i a d   of  p a r t s ;   n a m e l y ,   T 

j u n c t i o n s   18  and  42,  l i n e s   24,  20,  38,  40  and  44,  v e n t e d  

v a l u e   28,   c h e c k   v a l v e   22 ,   and  r e t a r d   v a l v e   46  shown  i n  

F i g u r e   1.  In  t o t a l ,   t h e   one  c o n t r o l   60  r e p l a c e s   t e n  

s e p a r a t e   p a r t s   and   e l i m i n a t e s   t he   c o s t   of  a s s e m b l i n g   t h e s e  

t e n   p a r t s .  

The  use   of  a  c o n t i n u o u s   b l e e d i n g   d e l a y   v a l v e  

which   p r o v i d e s   f o r   a  c a l i b r a t e d   c o n s t a n t   b l e e d i n g   of  a i r  

can  d i r e c t l y   be  s u b s t i t u t e d   for   the  p r e v i o u s   s y s t e m s .   T h e  

s u b s t i t u t i o n   p r o v i d e s   a  g r e a t   c o s t   s a v i n g s .  



1.  A  con t ro l   system  for  a  vacuum-opera ted   valve  c o m p r i s i n g  

a  vacuum  l ine   adapted  at  one  end  for  connec t ion   to  a  vacuum  sou rce  

and  at  the  other   end  for  connec t i on   to  the  vacuum-opera ted   v a l v e ,  
the  said  valve  being  movable  between  open  and  c losed  p o s i t i o n s   i n  

response   to  changes  in  p r e s s u r e   l e v e l s   in  the  vacuum  l ine ,   a  check 

valve  in  the  vacuum  l ine   for  p e r m i t t i n g   flow  of  f l u id   in  one 
d i r e c t i o n   along  the  vacuum  l ine   towards  the  vacuum  source,   c h a r a c t e r i s e d  

by  a  bleed  passage  e f f e c t i n g   communication  between  a  f l u id   p r e s s u r e  

source  and  the  vacuum  line  between  the  check  valve  and  the  said  o t h e r  

end  of  the  vacuum  l i n e .  

2.  A  vacuum  control   system  c o m p r i s i n g :  

a  housing  de f i n ing   a  chamber  with  an  i n l e t ,   o u t l e t   and 

passage  i n c l u d i n g   an  o r i f i c e ;  

said  o u t l e t   operably  connec tab le   to  a  por ted   v a r i a b l e   vacuum 

s o u r c e ;  

a  one  way  check  valve  operab ly   p o s i t i o n e d   on  the  ou t l e t   s i d e  

of  said  chamber  and  operable   upon  a  s u f f i c i e n t l y   low  p r e d e t e r m i n e d  

gas  p r e s s u r e   app l ied   on  said  o u t l e t   by  said  por ted   v a r i a b l e   vacuum 

s o u r c e ;  
sa id   o r i f i c e   being  in  f l u i d   communication  with  an  e x t e r i o r  

air   source  and  being  c a l i b r a t e d   for  con t i nuous ly   b l e e d i n g   air   i n t o  

said  chamber ;  

said  i n l e t   being  operably   connec tab le   to .a  vacuum  a c t u a t e d  

t he rmac to r   bypass  v a l v e ;  

said  bypasss   valve  being  a c t u a t e d   to  a  f i r s t   p o s i t i o n   when  t h e  

gas  p r e s s u r e   wi th in   said  chamber  is  below  a  p rede te rmined   p ressure   and 

ac tua ted   to  a  second  p o s i t i o n   when  the  gas  p r e s su re   wi th in   said  l ine  i s  

above  said  p r ede t e rmined   p r e s s u r e ;  



said  o r i f i c e   c a l i b r a t e d   for  a  s u f f i c i e n t l y   small  c o n t i n u o u s  

bleed  such  tha t   sa id   v a r i a b l e   vacuum  source  provides  s u f f i c i e n t l y  

low  gas  p r e s s u r e   below  sa id   p rede te rmined   p r e s su re   in  said  chamber  

when  said  check  valve  is  open  in  view  of  cons tan t   b l e e d i n g   of  a i r  

through  said  o r i f i c e   and  in to   said  chamber,  and  a  s u f f i c i e n t l y   s l ow 

buildup  in  gas  p r e s s u r e   in  said  chamber  connected  to  said  i n l e t  

occurs  when  sa id   check  valve  is  c losed  to  c o n t r o l l a b l y   delay  t h e  

buildup  of  p r e s s u r e   to  said  p rede te rmined   amount  whereby  t h e  

a c t u a t i o n   of  sa id   bypass   valve  to  i t s   second  p o s i t i o n   is  c o n t r o l l a b l y  

d e l a y e d .  

3.  A  system  acco rd ing   to  claim  1  w h e r e i n : -  

said  hous ing   has  a  s u b s t a n t i a l l y   c y l i n d r i c a l   s i d e w a l l ;  

said  hous ing   has  one  end  wall  with  said  ou t l e t   t h e r e t h r o u g h  ;  

said  hous ing   has  a  second  endwall  with  said  i n l e t   and  s a i d  

bleed  passage  t h e r e t h r o u g h ;  

a  d i v i d i n g   wall  between  said  endwalls   with  said  check  v a l v e  

mounted  in  an  p e r t u r e   through  s a i d .  d i v i d i n g   w a l l ;  

said  chamber  is  de f ined   by  said  d i v i d i n g   wall,  said  s e c o n d  

endwall  and  sa id   c y l i n d r i c a l   s i d e w a l l .  

4.  A  system  accord ing   to  any  one  of  claims  1  to  3  wherein  s a i d  

bleed  passage  comprises   a  flow  r e s t r i c t i n g   plug  means  i n c l u d i n g   a  

mul t i tude   of  members  secured  t o g e t h e r   in  a  manner  p rov id ing   f l o w  

spaces  t h e r e b e t w e e n   to  provide   a  c o n t r o l l e d   cont inuous  bleed  t o  

delay  a c t u a t i o n   of  said  bypass   v a l v e .  

5.  A  system  accord ing   to  claim  4  as  def ined   in  claim  3  w h e r e i n  

said  flow  r e s t r i c t i n g   plug  means  is  a  s i n t e r e d   metal  p l u g .  

6.  A  system  accord ing   to  claim  4  or  claim  5  wherein  said  plug  i s  

covered  by  a  f i l t e r .  

7.  A  con t ro l   system  accord ing   to  claim  6  wherein  the  f i l t e r   compr i se s  

an  annular   f i l t e r   cap  with  ape r tu r e s   t h e r e t h r o u g h .  
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