
3  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(2)  Publication  number: 0  1 4 2   2 8 1  

A 1  

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84307059.0 

@  Date  of  filing:  15.10.84 

©IntCI.*:  F  15  B  13/00 
F  16  K  27/00 

@  Priority:  13.10.83  US  541771  ©Applicant:  Fluidcircuits  Inc. 
1856,  Ceder  Hill  Road 
Lancaster  Ohio  43130IUS) 

©  Date  of  publication  of  application: 
22.05.85  Bulletin  85/21  ©  Inventor:  Raymond,  Robert  Evans 

495  Military  Road 
©  Designated  Contracting  States:  Zanesville  Ohio  43701  (US) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
@  Representative:  Cline,  Roger  Ledlie  et  al, 

EDWARD  EVANS  &  CO.  Chancery  House  53-64  Chancery 
Lane 
London  WC2A1SD(GB) 

00 
CM 

CM 

©  Fluid  power  pressure  supply  manifold. 

  A fluid  power  supply  header  or  manifold  system  adapted 
to  mount  a  plurality  of  individual  valve  means  in  parallel 
and/or  series  to  a  common  supply  pressure  and  tank  return 
utilizing  a  dramatically  reduced  amount  of  material  for  any 
equivalent  flow  path  and  system  flow  capacity  requirement. 
The  manifold  block  (20)  is  characterized  by  a  novel  structure 
wherein  the  planar  surface  (34)  of  the  manifold  adapted  to 
receive  the valve  means (51) is  disposed  at an  angular  disposi- 
tion  relative  to  two  opposing  surfaces  which  is  less  than 
ninety  degrees.  A  cross-sectional  plane  taken  perpendicular 
to  the  main  pressure  and  tank  duct  passages  (28)  provided  in 
the  block  defines  a  substantially triangular  configuration  bet- 
ween  these  three  major  planar  surfaces.  Valve  access  ports 
(40-50)  are  provided  on  the  valve  mounting  surface  and  com- 
municate  by  internal  passages  with  the  pressure  and  tank 
ducts  and  with  outlet  ports  (52,  54)  provided  on  one  of  the 
surfaces  opposing  the  angularly  inclined  valve  mounting  sur- 
face  for  connection  to  external  fluid  control functions  or  fluid 
actuator  means. 





Many  d i f f e r e n t   f l u i d   p o w e r   m a n i f o l d   s y s t e m s  

have   b e e n   a v a i l a b l e   f o r   many  y e a r s .   Most   of  t h e s e  

s y s t e m s   a r e   d e s i g n e d   to   a c c o m m o d a t e   b o t h   t h e  

p a r a l l e l   c o n n e c t i o n   of   a  p l u r a l i t y   of  i n d i v i d u a l  

v a l v e   means   to   a  common  s o u r c e   of   p r e s s u r e   a n d  

t a n k   and  a l s o   t o  f o r m   more  c o m p l e x   i n t e r - c o n n e c t i n g  

c i r c u i t r y   b e t w e e n   t h e   v a l v e   m e a n s   to  a c c o m p l i s h  

v a r i o u s   f l u i d   p o w e r   c o n t r o l   f u n c t i o n s .  

For   a  v a r i e t y   of  r e a s o n s ,   t h e s e   p r i o r   m a n i f o l d  

s y s t e m s   h a v e   n o t   met   w i t h   w i d e s p r e a d   i n d u s t r y  

a c c e p t a n c e   and  c o n v e n t i o n a l   p i p i n g   s t i l l   r e p r e s e n t s  

t he   m a j o r   v e h i c l e   f o r   i n t e r c o n n e c t i n g   f l u i d   p o w e r  

e l e m e n t s   i n   a  c o n t r o l   c i r c u i t .  

One  of  t h e   m o s t   b a s i c   f o r m s   of   a  f l u i d   p o w e r  

m a n i f o l d   i s   r e f e r r e d   to  as  a  " d r i l l e d   b l o c k " .   T h i s  

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

p r o v i d e d   w i t h   a s e r i e s   of   d r i l l e d   p a s s a g e s   t o  

a c c o m m o d a t e   e i t h e r   a  s u p p l y   h e a t e r   or   " b u s "   f u n c t i o n  

a n d / o r   to  i n t e r c o n n e c t   v a l v e   m e a n s .   As  t h e  

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

even   r o u t i n e l y   c o m p l e x ,   t he   d r i l l e d   b l o c k   m a n i f o l d  

r e q u i r e s   r e l a t i v e l y   t o r t i o u s   c r o s s - d r i l l i n g  

t e c h n i q u e s   and   q u i c k l y   b e c o m e s   e x p e n s i v e   a n d  

g e n e r a l l y   u n s a t i s f a c t o r y   f o r   w i d e s p r e a d   i n d u s t r y  

a c c e p t a n c e .  



H o w e v e r ,   as  a  r e l a t i v e l y   s i m p l e   s u p p l y   h e a d e r  

f o r   m o u n t i n g   a  p l u r a l i t y   of   i n d i v i d u a l   v a l v e   m e a n s  

f o r   p a r a l l e l   or   s e r i e s   c o m m u n i c a t i o n   to  a  c o m m o n  

p r e s s u r e   s u p p l y   and  t a n k ,   i t   h a s   s a t i s f a c t o r y   u t i l i t y  

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

t h o s e   a p p l i c a t i o n s .  

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

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

c o s t   f a c t o r   of  t he   m a t e r i a l   r e q u i r e d   to  a c c o m m o d a t e  

e v e n   the   min imum  s p a c i a l   r e q u i r e m e n t s   of  t h e   i n t e r n a l  

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

h e a d e r   s y s t e m   h a v i n g   no  c o m p l e x   c o n t r o l   f u n c t i o n s  

i n t e r c o n n e c t i n g   t h e   v a l v e s   m o u n t e d   t h e r e o n .   I t  

i s   b e l i e v e d   t h a t   t h i s   c o s t   f a c t o r   i s   one  of  t h e   m a j o r  

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

and  u se   of  s u c h   a  c o n c e p t .  

The  min imum  s p a c i a l   r e q u i r e m e n t s   of   s u c h   a  

s u p p l y   h e a d e r   m a n i f o l d   a r e   d i c t a t e d   by  a  p l u r a l i t y  

of  f a c t o r s   g e n e r a l l y   a c c e p t e d   i n   t he   i n d u s t r y   a n d  

by  t he   f u n c t i o n a l   r e q u i r e m e n t s   of   t h e   s y s t e m .  

F i r s t ,   t h e   f l o w   c a p a c i t y   of   t h e   h e a d e r   or   b u s  

s y s t e m   d i c t a t e s   t h e   s i z e   of   t h e   m a i n   p r e s s u r e   s u p p l y  

and  r e t u r n   d u c t s .   The  v a r i o u s   s i z e   of  t h e   v a l v e  

m e a n s   to  be  m o u n t e d   on  t h e   m a n i f o l d   and  t h e   p o r t i n g  

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

r e q u i r e d   s i z e   of  t h e   i n t e r n a l   p a s s a g e s   c o m m u n i c a t i n g  

w i t h   t he   v a l v e   m e a n s .   As  a  p r a c t i c a l   m a n n e r ,   a  



f o u r - w a y   v a l v e   f u n c t i o n   m u s t   be  a c c o m m o d a t e d .  

I n d u s t r y   p r a c t i c e s   f o r   s a t i s f a c t o r y   a c c e p t a n c e  

r e q u i r e   t h a t   a l l   m a j o r   p o r t s   e n t e r   or   e x i t   a t   a  

n i n e t y   d e g r e e   a n g l e   on  the   s u r f a c e   of   t he   m a n i f o l d .  

T h e s e   f a c t o r s   d i c t a t e   t h e   s i z e   of   t h e   b l o c k  

and  t h e r e f o r e   t h e   a m o u n t   of   m e t a l   r e q u i r e d   t o  

a c c o m m o d a t e   t h e   min imum  n e c e s s a r y   f l o w   p a t h s   a n d  

any  o t h e r   d e s i r a b l e   q u a l i t i e s ,   s u c h   as  p i l o t   v a l v e  

p a s s a g e s , i n   a  r e a s o n a b l y   p r a c t i c a l   and  e c o n o m i c a l  

m a n n e r .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   t o  

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

n o v e l   and  i m p r o v e d   c o n s t r u c t i o n   of  a  f l u i d   p r e s s u r e  

s u p p l y   m a n i f o l d   or   bus   s y s t e m   s p e c i f i c a l l y   a p p l i c a b l e  

f o r   m o u n t i n g   a  p l u r a l i t y   of  i n d i v i d u a l   v a l v e   m e a n s  

in  p a r a l l e l   or   s e r i e s   c o m m u n i c a t i o n   w i t h   a  common  

p r e s s u r e   d u c t   and  t a n k   r e t u r n   d u c t   and  to  e x t e r n a l  

c o n t r o l   or  a c t u a t i n g   f u n c t i o n s .  

The  m a n i f o l d   s y s t e m   in   a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n   p r o v i d e s   a  f e e d e r   s u p p l y   h e a d e r  

or  b u s - c o n s t r u c t e d   to  a c c o m m o d a t e   t h e   r e q u i r e d   b u s  

f l o w   c a p a c i t y   w h i l e   m i n i m i z i n g   t h e   amoun t   of  m a t e r i a l  

n e c e s s a r y   to   a c c o m m o d a t e   a l l   n e c e s s a r y   s p a c i a l  

r e q u i r e m e n t s   f o r   t h e   v a l v e   means   m o u n t e d   t h e r e o n .  

C o m p a r a b l e   p r i o r   a r t   r e c t a n g u l a r   b l o c k   m a n i f o l d s  

h a v i n g   e q u i v a l e n t   f l o w   p a t h s   and  s u p p l y   d u c t   f l o w  

c a p a c i t y   r e q u i r e s   a t   l e a s t   t h i r t y - t h r e e   p e r c e n t  

more  m a t e r i a l   t h a n   t he   p r e s e n t   i n v e n t i o n   in   i t s  



p r e f e r r e d   e m b o d i m e n t .  

The  d r a m a t i c   r e d u c t i o n   of   m a t e r i a l   i s  

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

a  t r i a n g u l a r   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   w h e r e i n  

t h e   i n d i v i d u a l   v a l v e   means   a r e   m o u n t e d   on  t h e   f a c e  

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

d e f i n e s   t h e   h y p o t e n u s e   of  t h e   t r i a n g l e   f o r m e d  

b e t w e e n   t h e   v a l v e   m o u n t i n g   f a c e   and  t h e   two  o p p o s i n g  

s i d e s   d e f i n i n g   t h e   m a j o r   a n g l e   of  t h e   t r i a n g l e .  

The  s u p p l y   p r e s s u r e   and  t a n k   d u c t s   e x t e n d  

t h r o u g h   t h e   m a n i f o l d   p e r p e n d i c u l a r l y   to   t h e   p l a n e  

of  t he   s u b s t a n t i a l l y   t r i a n g u l a r   c r o s s   s e c t i o n .  

The  v a r i o u s   i n t e r n a l   p a s s a g e s   r e q u i r e d   to   c o m m u n i c a t e  

e a c h   v a l v e   means   to  t h e   p r e s s u r e   and  t a n k   d u c t   a n d  

to  t he   v a l v e   a c c e s s   and  o u t l e t   p o r t s   a r e   p r o v i d e d  

u s i n g   s t a n d a r d   and  e c o n o m i c a l   m a n u f a c t u r i n g  

t e c h n i q u e s .  

I n d u s t r y   s t a n d a r d   p o r t i n g  a n d   m o u n t i n g  

r e q u i r e m e n t s ,   and  t h e   a c c e p t e d   p r a c t i c e   o f   p r o v i d i n g  

m a j o r   p o r t s   w h i c h   e x i t   a t   r i g h t   a n g l e s   to  t he   f a c e  

of   t he   m a n i f o l d ,   can   be  e a s i l y   a c c o m p l i s h e d   w i t h   a  

b e n e f i c i a l   r e d u c t i o n   of  l a b o u r   c o s t .  

F u r t h e r ,   in   a  p r e f e r r e d   e m b o d i m e n t ,   a  s i m p l e  

m o u n t i n g   b r a c k e t   i s   s u p p l i e d   w h i c h   o r i e n t s   t h e  

v a l v e s   a t   two  n i n e t y   d e g r e e   o p p o s i t e   p o s i t i o n s   t o  

more   e a s i l y   a c c o m m o d a t e   s p a c i a l   p o s i t i o n i n g   i n   t h e  

f i e l d .   In   one  of  t h e s e   p o s i t i o n s ,   a  s i n g l e  



s t a n d a r d   f o r t y - f i v e   d e g r e e   f i t t i n g   may  b e  

e m p l o y e d   to  p r o v i d e   t h e   d e s i r e d   n i n e t y   d e g r e e  

e x i t   a n g l e   in   e i t h e r   a  h o r i z o n t a l   or   v e r t i c a l  

d i r e c t i o n .  

The  s u p p l y   m a n i f o l d   d e s i g n   may  e a s i l y  

a c c o m m o d a t e   v a r i o u s   m o d u l a r   f o r m s   to  a d d  

f l e x i b i l i t y   of  a p p l i c a t i o n   and  p e r m i t  

s t a n d a r d i z e d   m a n u f a c t u r i n g   of  m o d u l e   u n i t s   f o r  

c o n v e n i e n t   and  e c o n o m i c a l   m a r k e t i n g   r e q u i r e m e n t s .  

An  e x a m p l e   of   t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d  w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in   w h i c h : -  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i ew   of  a  

p l u r a l i t y   of  m a n i f o l d   m o d u l e   u n i t s   shown  in   p r e -  

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

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  p e r s p e c t i v e   v i e w   of   a  m a n i f o l d  

c o m p r i s i n g   a  p l u r a l i t y   of  m o d u l e   u n i t s   s u c h   a s  

shown  in   F i g u r e   1  shown  in   a s s e m b l e d   r e l a t i o n s h i p  

w i t h   a  p l u r a l i t y  o f   v a l v e   means   m o u n t e d   t h e r e o n ;  

F i g u r e   3  i s   an  end  e l e v a t i o n a l   v i e w   of  a  

t y p i c a l   m a n i f o l d   m o d u l e   u n i t   c o n s t r u c t e d   i n  

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   f o r  

a c c o m m o d a t i n g   a  c o n v e n t i o n a l   f o u r - w a y   v a l v e ;  

F i g u r e   4  i s   a  t o p   p l a n   v i e w   of  t h e   m o d u l e  

u n i t   shown  in   F i g u r e   3 ;  



F i g u r e   5  i s   an  end  e l e v a t i o n a l   s e c t i o n a l   v i e w  

of  t h e   m o d u l e   u n i t   shown  i n   F i g u r e   3,  t h e   s e c t i o n  

b e i n g   t a k e n   a l o n g   l i n e   5 - 5   i n   F i g u r e   4 ;  

F i g u r e   6  i s   an  end  e l e v a t i o n a l   s e c t i o n a l   v i e w  

of  t he   m o d u l e   u n i t   shown  i n   F i g u r e   3,  t h e   s e c t i o n  

b e i n g   t a k e n   a l o n g   l i n e   6 - 6   i n   F i g u r e   4;  a n d  

F i g u r e  ?   i s   an  end  e l e v a t i o n a l   v i e w   of  t h e  

m o d u l e   u n i t   shown  i n   F i g u r e   3,  t h e   s e c t i o n   b e i n g  

t a k e n   a l o n g   l i n e   7 -7   in   F i g u r e   4 .  

A  f l u i d   p o w e r   s u p p l y   m a n i f o l d   s y s t e m   c o n s t r u c t e d  

in   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   i s  

i l l u s t r a t e d   i n   F i g u r e s   1,  2  and   3.  The  p r e f e r r e d  

e m b o d i m e n t   shown  by  way  of  e x a m p l e ,   i s  a   m o d u l a r   o r  

b u i l d i n g   b l o c k   a r r a n g e m e n t   w h e r e i n   e a c h   m o d u l e   u n i t  

i s   d e s i g n e d   to   a c c o m m o d a t e   a  s i n g l e   v a l v e   f u n c t i o n  

and  i t s   b o d y .   H o w e v e r ,   i t   s h o u l d   be  u n d e r s t o o d  

t h a t   o t h e r   m o d u l a r   a r r a n g e m e n t s   d e s i g n e d   t o  

a c c o m m o d a t e   two  or   more  v a l v e   m e a n s   t h e r e o n   or  a  

s i n g l e   m a n i f o l d   s e c t i o n   to   a c c o m m o d a t e   any  n u m b e r  

of  v a l v e   m e a n s  m a y   be  u s e d   i n c o r p o r a t i n g   t h e  

c o n c e p t   and  p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n .  

The  s u p p l y   m a n i f o l d   s y s t e m   shown  in   F i g u r e   1 

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

i n d i c a t e d   g e n e r a l l y   a t   20 ,   s h o w n   i n   e x p l o d e d  

r e l a t i o n s h i p   f o r   p u r p o s e s   o f   d e s c r i p t i o n .   E a c h   o f  

t h e   m o d u l e s   20  a r e   b a s i c a l l y   of   i d e n t i c a l  



c o n s t r u c t i o n   w i t h   r e s p e c t   to  t h e   c o n c e p t   o f  

t h e   p r e s e n t   i n v e n t i o n .   In   t h e   m o d u l a r  

e m b o d i m e n t   s h o w n ,   t h e   m o d u l e s   20  a r e   a s s e m b l e d  

in   f o r c e - t r a n s m i t t i n g   and  s e a l e d   r e l a t i o n s h i p  

by  means   of   t h r e e   t i e   r o d s   22  e x t e n d i n g   t h r o u g h  

a l l   t h e   m o d u l e s   20  and  f i x e d   c o n v e n t i o n a l l y   b y  

n u t s   2 4 .  A   f u n c t i o n a l l y   e q u i v a l e n t   c o n s t r u c t i o n  

wou ld   c o n s i s t   of  a  s i n g l e   m a n i f o l d   b a s e   b l o c k  

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

l a c k   a  c e r t a i n   d e g r e e   of  f l e x i b i l i t y   to  m e e t  

g i v e n   f i e l d   a p p l i c a t i o n s   w h i l e   s t a n d a r d i z i n g  

m a n u f a c t u r i n g   p r o c e s s e s .  

A  m a i n   p r e s s u r e   s u p p l y   d u c t   26  and  t a n k  

r e t u r n   d u c t   28  a r e   e x t e n d e d   t h r o u g h   e a c h   m o d u l e  

and  a l i g n e d   w i t h   one  a n o t h e r   to  c o m m u n i c a t e   e a c h  

m o d u l e   to   a  common  s u p p l y   s o u r c e   of   f l u i d  

p r e s s u r e ,   n o t   s h o w n .   Fo r   s i m p l i c i t y   o f  

m a n u f a c t u r i n g ,   t h e   l a s t   m o d u l e   of   any  g i v e n  

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

the   t h r e a d e d   b o r e   of   d u c t s   26  and  2 8 .  

A l t e r n a t i v e l y ,   a  s e a l e d   end  m o d u l e   u n i t   h a v i n g   a  

b l i n d   h o l e   c o u l d   be  u s e d   i f   d e s i r e d .  

P a r a l l e l   to  t h e   m a i n   d u c t s   26  and  28,   a  

p a i r   of  p i l o t   p r e s s u r e   and  t a n k   r e t u r n   d u c t s   3 0  

and  32  a r e   o p t i o n a l l y   p r o v i d e d   to   p e r m i t   p i l o t  

s i g n a l s   to  be  a c c o m m o d a t e d   and  a s s o c i a t e d   w i t h  

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



e a c h   m o d u l e .  

An  0 - r i n g   s e a l   i s   m o u n t e d   in   s u r r o u n d i n g  

r e l a t i o n s h i p   to  e a c h   o p e n i n g   of  t h e   d u c t s   2 6 ,  

28 ,   30  and  32  to   p r o v i d e   a  s e a l e d   r e l a t i o n s h i p  

when  t h e   m o d u l e s   a r e   a s s e m b l e d   as  a  u n i t   u p o n  

t i g h t e n i n g   t h e   n u t s   24  on  t h e   t i e   r o d s   2 2 .  

Each   m o d u l e   20  p o s s e s s e s   t h e   same  c r o s s -  

s e c t i o n a l   d i m e n s i o n s   a l o n g   a  p l a n e   p e r p e n d i c u l a r  

to   t h e   a x i s   of   t h e   d u c t s   26  and  28  and   p r e s e n t s  

an  e s s e n t i a l l y   t r i a n g u l a r   c o n f i g u r a t i o n   f o r m e d  

b e t w e e n   t h e   t h r e e   m a j o r   p l a n a r   s u r f a c e s   32,   3 4  

and   36.   The  p r e f e r r e d   e m b o d i m e n t   u t i l i z e   a n  

a n g u l a r   o r i e n t a t i o n   of   s u r f a c e   34  r e l a t i v e   t o  

s u r f a c e s   32  and  36  of  f o r t y - f i v e   d e g r e e s   w h i c h  

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

t h e   minimum  a m o u n t   of   m a t e r i a l   r e q u i r e d   t o  

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

p a t h s   f o r   a  g i v e n   v a l v e   a r r a n g e m e n t   and   h e a d e r  

s u p p l y   c a p a c i t y .  

As  an  e x a m p l e   of   a  t y p i c a l   s y s t e m ,   t h e   v a l v e  

m o u n t i n g   f a c e   34  of  t h e   f i r s t   m o d u l e   20  i s  

a n g u l a r l y   d i s p o s e d   r e l a t i v e   to  f a c e s   32  and  3 6  

as  p r e v i o u s l y   d e s c r i b e d   and  i s   p r o v i d e d   w i t h  

v a l v e   a c c e s s   p o r t s   40  and  42  to  a c c o m m o d a t e   a  

t w o - w a y   v a l v e   f u n c t i o n .   The  r e m a i n i n g   m o d u l e s  

a r e   p r o v i d e d   w i t h   v a l v e   a c c e s s   p o r t s   4 4 ,   4 6 ,   4 8  

and  50  to  a c c o m m o d a t e   a  f o u r - w a y   v a l v e   f u n c t i o n .  



The  p o r t i n g   i s   d i c t a t e d   by  s t a n d a r d   v a l v e   p o r t i n g  

a r r a n g e m e n t s   and  a p p r o p r i a t e   b o l t   h o l e s   a r e   p r o v i d e d  

to  a c c e p t   t h e   v a l v e   b o d y .  

Now  r e f e r r i n g   to  F i g u r e   2,  t h e   r e p r e s e n t a t i v e  

v a l v e   m o u n t i n g   a r r a n g e m e n t   s h o w n ,   h a s   t h e   f o u r  

i n d i v i d u a l   v a l v e   m e a n s ,   i n d i c a t e d   g e n e r a l l y   a t  5 1 ,  

m o u n t e d   on  f o u r   a s s e m b l e d   m a n i f o l d   m o d u l e s   2 0 .  

The  m o d u l e s   20  u p o n   w h i c h   a  f o u r - w a y   v a l v e   i s  

m o u n t e d   a r e   p r o v i d e d   w i t h   o u t l e t   p o r t s ,   s u c h   as  a t  

52  and  54,   f o r   c o m m u n i c a t i o n   to   e x t e r n a l   f l u i d   p o w e r  

o p e r a t i v e   e l e m e n t s . .  S u c h   e l e m e n t s   t y p i c a l l y   c o n s i s t  

of   p o w e r   c y l i n d e r s   or   a  c o n t r o l   c i r c u i t   i n t e r -  

c o n n e c t i n g   a  p l u r a l i t y   of  v a l v e   f u n c t i o n s   w h i c h   a r e  

t h e n   c o n v e n t i o n a l l y   c o n n e c t e d   to   a  p o w e r   e l e m e n t   o r  

t h e   l i k e .  

C o n v e n t i o n a l   f i t t i n g s   s u c h   as   s t r a i g h t   f i t t i n g s  

56  or  f o r t y - f i v e   d e g r e e   f i t t i n g s   58  may  be  e m p l o y e d  

to  p r o v i d e   two  d i f f e r e n t   a n g u l a r   d i s p o s i t i o n   f o r   t h e  

c o n n e c t i n g   p i p i n g   as  d e s i r e d .  

In   t h e   e m b o d i m e n t   s h o w n ,   t h e   o u t l e t   p o r t s   a r e  

p r o v i d e d   in   f a c e   36  w h i c h   i s   d i s p o s e d   a t   a p p r o x i m a t e l y  

a  f o r t y - f i v e   d e g r e e   a n g l e   to  t h e   h o r i z o n t a l   by  u s e  

of  a  m o u n t i n g   b r a c k e t   a s s e m b l y   i n d i c a t e d   g e n e r a l l y  

a t   6 0 .   In   t h i s   c o n f i g u r a t i o n ,   t h e   v a l v e   m o u n t i n g  

f a c e   34  i s   h o r i z o n t a l l y   d i s p o s e d .   A l t e r n a t i v e  

a r r a n g e m e n t s   a r e   p o s s i b l e   to  s e l e c t   a  d i f f e r e n t  



o r i e n t a t i o n   i n   t h e   f i e l d .   The  a n g u l a r   d i s p o s i t i o n  

of  t h e   v a l v e   m o u n t i n g   f a c e   and  h e n c e   t h e   v a l v e s ,   a s  

w e l l   as  t h e   f a c e   p r o v i d e d   w i t h   t h e   o u t l e t   p o r t s   t o  

e x t e r n a l   e l e m e n t s   p e r m i t   v e r y   f l e x i b l e   a r r a n g e m e n t s .  

Fo r   e x a m p l e ,   t h e   f o r t y - f i v e   d e g r e e   f i t t i n g s   a r e  

shown  d i s p o s e d   a t   a  n i n e t y   d e g r e e   e x i t   a n g l e   f o r  

c o n n e c t i v e   p i p i n g .   M e r e l y   r o t a t i n g   t h e s e   f i t t i n g s  

a l s o   p r o v i d e s   a  n i n e t y   d e g r e e   v e r t i c a l l y   d o w n w a r d  

p i p i n g   a n g l e   to  be  u t i l i z e d   as  w e l l   as  a  h o r i z o n t a l  

d i s p o s i t i o n   a n g l e d   f o r t y - f i v e   d e g r e e s   away  f r o m   t h e  

d i s p o s i t i o n   s h o w n   i n   F i g u r e   2 .  

In  a  s i m i l a r   f a s h i o n ,   t h e   m a n i f o l d   a s s e m b l y   m a y  

be  r o t a t e d   f o r t y - f i v e   d e g r e e s ,   a b s e n t   a n g l e d   m o u n t i n g  

b r a c k e t   60  to   d i s p o s e   f a c e   36  c a r r y i n g   o u t l e t   p o r t s  

52  and  54  a t   a  v e r t i c a l   d i s p o s i t i o n   a t   r i g h t   a n g l e s  

to  t he   h o r i z o n t a l .  

T h i s   f l e x i b i l i t y   of   v a l v e   and   o u t l e t   p o r t  

a r r a n g e m e n t   i s   a  s i g n i f i c a n t   a d d i t i o n a l   a d v a n t a g e   o f  

t he   m a n i f o l d   c o n s t r u c t i o n   w h i c h   so  d r a m a t i c a l l y  

r e d u c e s   t h e   a m o u n t   of  m a t e r i a l   r e q u i r e d   as  w e l l   a s  

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

Now  s p e c i f i c a l l y   r e f e r r i n g   to   F i g u r e s   3 - 7 ,   a  

t y p i c a l   u n i t   m o d u l e   20  i s   s h o w n .   F o r   d e s c r i p t i v e  

p u r p o s e s ,   t h e   m a n i f o l d   u n i t   m o d u l e   20  shown  i s  

p r o v i d e d   w i t h   a  s t a n d a r d   f o u r - w a y   v a l v e   p o r t i n g  

a r r a n g e m e n t .   P r e f e r a b l y ,   p r o v i s i o n   i s   made  f o r  



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

t h i s   f e a t u r e   as  n e e d e d .  

The  m a i n   s u p p l y   d u c t s   26  and   28 ,   c o m m o n l y  

r e f e r r e d   to  as  bus   d u c t s ,   e x t e n d   t h r o u g h   t h e  

m a n i f o l d   m o d u l e   20  and  a re   p r o v i d e d   w i t h   s t a n d a r d  

s t r a i g h t   t h r e a d s   62  and  a  r e c e s s   f o r   a  c o n v e n t i o n a l  

0 - r i n g   s e a l   6 4 .  

V a l v e   a c c e s s   p o r t s   a re   p r o v i d e d   in   a  s t a n d a r d  

p a t t e r n   on  f a c e   34  a t   44 ,   46 ,   48  and  5 0 .  

P o r t   44  c o m m u n i c a t e s   w i t h   p r e s s u r e   s u p p l y  

d u c t   26  v i a   i n t e r n a l   p a s s a g e   6 6 .   P o r t   4 8  

c o m m u n i c a t e s   w i t h  t a n k   r e t u r n   d u c t   28  v i a   i n t e r n a l  

p a s s a g e   68 .   P o r t   46  c o m m u n i c a t e s   w i t h   a n  

a c t u a t o r   o u t l e t   p o r t   52  and  p o r t   50  c o m m u n i c a t e s  

w i t h   o u t l e t   p o r t   54  v i a   a n g u l a r   p a s s a g e s   70  a n d  

72  r e s p e c t i v e l y .  

P o r t s   52  and  54  a r e   commonly   r e f e r r e d   to  a s  

c y l i n d e r   p o r t s   in   t h e   i n d u s t r y   s i n c e   t h e s e   p o r t s  

a r e   commonly   c o n n e c t e d   to  e x t e r n a l   f l u i d   p o w e r  

c y l i n d e r s   by  c o n v e n t i o n a l   p i p i n g   or   o t h e r   m e a n s  

of  i n t e r c o n n e c t i o n   to  p e r f o r m   t h e i r   c o n v e n t i o n a l  

c o n t r o l   f u n c t i o n .   T h e s e   p o r t s   a l s o   c o u l d   b e  

c o n n e c t e d   in   v a r i o u s   m a n n e r s   to   an  e x t e r n a l l y  

l o c a t e d   c o n t r o l   c i r c u i t   h a v i n g   a  p l u r a l i t y   o f  

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

c o m p l e x   c o n t r o l   f e a t u r e s   w i t h o u t   d e p a r t i n g   f r o m  



t h e   i n v e n t i o n   or   s a c r i f i c i n g   t h e   p r i m a r y  

a d v a n t a g e s   t h e r e o f .  

A  p l u r a l i t y   of   d r i l l e d   and   t h r e a d e d   h o l e s  

a r e   c o n v e n t i o n a l l y   p r o v i d e d   i n   a  s t a n d a r d   p a t t e r n  

to  a c c e p t a b l y   moun t   t h e   d e s i r e d   v a l v e   m e a n s  

u p o n   f a c e   34  and  a r e   i n d i c a t e d   a t   74 .   D r i l l e d  

h o l e s   76  a re   p r o v i d e d   to   a c c e p t   c o n v e n t i o n a l  

d o w e l   p i n s   t y p i c a l l y   p r o v i d e d   i n   s t a n d a r d   v a l v e  

b o d i e s   to  f a c i l i t a t e   t h e   m o u n t i n g   p r o c e d u r e .  

P i l o t   p r e s s u r e   and  t a n k   r e t u r n   bus   d u c t s  

78  and  80  a r e   e x t e n d e d   p a r a l l e l   to  d u c t s   26  a n d  

28  t h r o u g h   t h e   m o d u l e   20.   In   i n s t a n c e s   w h e r e i n  

a  p i l o t   s i g n a l   i s   d e s i r e d   to  m o n i t o r   t h e   p r i m a r y  

v a l v e ,   p i l o t   d u c t s   78  and   80  c o m m u n i c a t e   v i a  

i n t e r n a l   p a s s a g e s   86  and  88,   w h i c h   i n   t u r n  

c o m m u n i c a t e s   w i t h   p i l o t   v a l v e   a c c e s s   p o r t s   9 0  

and  92  l o c a t e d  o n   f a c e   34 .   C o n s t r u c t i o n   p o r t s  

82  a n d  8 4   n e c e s s a r y   to  p r o v i d e   p a s s a g e s   86  a n d  

88  a r e   s i m p l y   p l u g g e d   and  t h e r e f o r e   a r e   p r o v i d e d  

w i t h   c o n v e n t i o n a l   t h r e a d s   and  0 - r i n g   s e a l s .  

P i l o t   d u c t s   78  and  80  a r e   a l s o   p r o v i d e d   w i t h  

s t r a i g h t   t h r e a d s   and  a p p r o p r i a t e   0 - r i n g   s e a l s  

in   t h e   same  m a n n e r   as  bus   d u c t s   26  and  2 8 .  

A  p a i r   of  d o w e l   p i n s   92  a r e   p r o v i d e d   on  t h e  

o u t e r   f a c e   of  t h e   m o d u l e   w h i c h   a r e   a d a p t e d   t o  



f i t   in   a l i g n e d   b o r e s ,   n o t   s h o w n ,   in   an  a d j a c e n t  

m o d u l e   20  to  f a c i l i t a t e   a l i g n m e n t   and  a s s e m b l y .  

I t   s h o u l d   be  r e a d i l y   u n d e r s t o o d   t h a t   t h e  

m a t e r i a l   s a v i n g s   r e s u l t i n g   f rom  t h e   m a n i f o l d  

s y s t e m   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n   a r e   e q u a l l y   a p p l i c a b l e   i f   t h e  

m o d u l e   c o n c e p t   i s   n o t   e m p l o y e d   as  d e s c r i b e d  

h e r e i n .   T h a t   i s ,   a  s i n g l e   b a s e   m a n i f o l d   b l o c k  

of   g r e a t e r   l e n g t h   may  be  e m p l o y e d   to  f o rm  a n  

e q u i v a l e n t   s y s t e m   and   no  t i e   r o d s   n e e d   be  e m p l o y e d .  

A l so   i t   s h o u l d   be  p o i n t e d   o u t   t h a t   t h e  

e s s e n t i a l l y   t r i a n g u l a r   c r o s s - s e c t i o n a l  

c o n f i g u r a t i o n   r e s u l t s   i n   much  more  e f f i c i e n t   u s e  

of  t h e   s p a c e   r e q u i r e d   to   p r o v i d e   t h e   d e s i r e d   f l o w  

p a t h s   and  bus   d u c t   f l o w   c a p a c i t y   t h a n   t h e  

t y p i c a l   r e c t a n g u l a r   mode  o f  t h e   p r i o r   a r t .  

A  f o r t y - f i v e   d e g r e e   a n g u l a r   r e l a t i o n s h i p  

b e t w e e n   t h e   v a l v e   m o u n t i n g   f a c e   and  t h e   o t h e r  

two  m a j o r   p l a n a r   s u r f a c e s   r e p r e s e n t   t h e   o p t i m u m  

s a v i n g s   by  p r o v i d i n g   t h e   o p t i m u m   in   m i n i m i z i n g  

t h e   m a t e r i a l   r e q u i r e d   and  f u r t h e r   p r o v i d e s   a  

s y m m e t r i c a l   c o n f i g u r a t i o n   more  c o n v e n i e n t   t o  

d e s i g n   and  l o c a t e   t h e   r e q u i r e d   f l o w   p a t h s   a n d  

p o r t i n g   a r r a n g e m e n t s .  

The  s i g n i f i c a n t   25  to  30  p e r c e n t   m a t e r i a l  

s a v i n g   i s   o c c a s i o n e d   by  t h e   more  e f f i c i e n t  

p a t h w a y   r e s u l t i n g   when   t h e   a c c e s s   p o r t   p a s s a g e s  



a p p r o a c h   t h e   o u t l e t   p o r t   f a c e   a t   an  a n g l e   l e s s  

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

t h e   f o r t y - f i v e   d e g r e e   r e l a t i o n s h i p ,   t he   m o r e  

m a t e r i a l   s a v i n g   i s   r e a l i z e d .  

A n o t h e r   a d v a n t a g e   of   t h e   p r e s e n t   i n v e n t i o n  

i s   p r e s e n t e d   in   c o n n e c t i o n   w i t h   u s i n g   t h e   a n g u l a r  

b r a c k e t   60  to   o r i e n t   t h e   v a l v e   m o u n t i n g   f a c e   i n   a  

g i v e n   d i s p o s i t i o n .  

B r a c k e t   60  i n c l u d e s   a  h o r i z o n t a l   f o o t   6 1  

and  an  a n g u l a r   b r a c e   member   63 .   In  t h e   e m b o d i m e n t  

shown ,   b r a c e   member  63  i s   p r o v i d e d   w i t h   an  i n c l i n e d  

s u r f a c e   u p o n   w h i c h   t h e   f a c e   32  of  a  m o d u l e   u n i t   2 0  

i s   c o n v e n t i o n a l l y   a t t a c h e d   by  t h r e a d e d   f a s t e n e r s  

or  t h e   l i k e   to  d i s p o s e   t h e   m a n i f o l d   a s s e m b l y   in   a  

g i v e n   o r i e n t a t i o n .   As  s e e n   i n   F i g u r e s   2  and  3 ,  

t he   v a l v e   m o u n t i n g   f a c e   34  i s   d i s p o s e d   i n   a  

h o r i z o n t a l   d i s p o s i t i o n   w i t h   t h e   o t h e r   f a c e s   32  a n d  

36  d i s p o s e d   f o r t y - f i v e   d e g r e e s   r e l a t i v e   to  f a c e   3 4  

as  m o u n t e d   on  b r a c k e t   6 0 .  

R e f e r r i n g   to  F i g u r e   3,  a  p a i r   of  d r i l l e d   a n d  

t h r e a d e d   h o l e s   94  a r e   p r o v i d e d   i n   f a c e   32  w h i c h  

a r e   a d a p t e d   to  r e c e i v e   a  t h r e a d e d   f a s t e n e r  

e x t e n d e d   t h r o u g h   b r a c k e t   6 0 .  

An  a l t e r n a t i v e   o r i e n t a t i o n   of  t he   m a n i f o l d  

u s i n g   a  d i f f e r e n t   m o u n t i n g   p l a t e   or   b r a c k e t  

i n v o l v e s   r o t a t i o n   of   t h e   m a n i f o l d   a s s e m b l y   f o r t y -  

f i v e   d e g r e e s   to  d i s p o s e   f a c e   32  i n   a  h o r i z o n t a l  



p o s i t i o n   w i t h   the   v a l v e   m o u n t i n g   f a c e   34  i n c l i n e d  

a t   a  f o r t y - f i v e   d e g r e e   a n g l e   and  f a c e   34  d i s p o s e d  

in   a  v e r t i c a l   p o s i t i o n .  

T h i s   f e a t u r e   p r o v i d e s   a  s i g n i f i c a n t   d e g r e e  

of  f l e x i b i l i t y   in   f i e l d   a p p l i c a t i o n s   when  s p a c i a l  

r e q u i r e m e n t s   and  a r r a n g e m e n t s   of   t h e   m a n i f o l d  

a s s e m b l y   and  a s s o c i a t e d   v a l v e s   and  c o n n e c t i n g  

p i p i n g   a r e   l i m i t e d .  

F u r t h e r ,   i t   i s   r e a d i l y   s e e n   t h a t   e m p l o y i n g  

t h e   c o n c e p t   and  p r i n c i p l e s   of   t h e   p r e s e n t   i n v e n t i o n  

do  n o t   r e q u i r e   any  p a r t i c u l a r l y   c o m p l e x  

m a n u f a c t u r i n g   t e c h n i q u e .   A l l   m a j o r   d r i l l e d   h o l e s  

and  p a s s a g e s   e n t e r   and  e x i t   a  m a n i f o l d   f a c e   a t  

r i g h t   a n g l e s   to  t h e   f a c e .   The  s h o r t e r   d i s t a n c e  

r e q u i r e d   to  c o n s t r u c t   t h e   m a j o r   p a s s a g e s   a l s o  

l e a d s   to  a  r e d u c t i o n   of   m a c h i n e   t i m e   and  a  

r e s u l t a n t   l a b o u r   s a v i n g s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s u p p l y  

m a n i f o l d   s y s t e m   f o r   p a r a l l e l   a n d / o r   s e r i e s  

c o m m u n i c a t i o n   of  a  p l u r a l i t y   of   v a l v e   m e a n s   t o  

a  common  p r e s s u r e   d u c t   w h i c h   p o s s e s s e s   a l l   t h e  

a d v a n t a g e s   of  t h e   p r i o r   a r t   " d r i l l e d "   r e c t a n g u l a r  

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

c o s t   of  an  e q u i v a l e n t   s y s t e m .   F u r t h e r   a d v a n t a g e s  

r e l a t e d _ t o   f l e x i b i l i t y   o f   o r i e n t a t i o n   in   t h e  

f i e l d   and  e c o n o m i c a l   m a n u f a c t u r i n g   p r o c e d u r e s  

a r e   a d d i t i o n a l l y   r e a l i z e d .  



1.  A  f l u i d   p o w e r   s u p p l y   m a n i f o l d   s y s t e m   f o r  

m o u n t i n g   a  p l u r a l i t y   of   i n d i v i d u a l   v a l v e   means   i n  

p a r a l l e l   a n d / o r   s e r i e s   c o m m u n i c a t i o n   to   a  common 

f l u i d   p r e s s u r e   s o u r c e   and  t a n k   r e t u r n   and   t o  

e x t e r n a l l y   d i s p o s e d   f l u i d   p o w e r   c o n t r o l   or   a c t u a t o r  

m e a n s ,   t h e   s y s t e m   c o m p o s i n g   a  b a s e   p r o v i d e d   w i t h   a  

p a i r   of  p a r a l l e l   e x t e n d i n g   m a j o r   d u c t s   a d a p t e d   f o r  

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

s o u r c e   and  a  r e t u r n   to  t a n k ,   s a i d   b a s e   h a v i n g   a  

p l u r a l i t y   of   p l a n a r   s u r f a c e s   and  an  e s s e n t i a l l y  

t r i a n g u l a r   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   a l o n g   a  

p l a n e   p e r p e n d i c u l a r   to   t h e   l o n g i t u d i n a l   a x i s   o f  

s a i d   p a i r   of   m a j o r   d u c t s .  

2.  The  m a n i f o l d   s y s t e m   d e f i n e d   i n   C l a i m   1 

w h e r e i n   one  of  s a i d   s u r f a c e s   of  s a i d   b a s e   m e a n s  

f o r m i n g   one  of  t h e   s i d e s   of  t h e   e s s e n t i a l l y  

t r i a n g u l a r   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   b e i n g  

p r o v i d e d   w i t h   a  p l u r a l i t y   of  v a l v e   a c c e s s   p o r t s  

a d a p t e d   to  o p e r a t i v e l y   c o m m u n i c a t e   w i t h   a  

r e s p e c t i v e   one  of   a  p l u r a l i t y   o f   i n d i v i d u a l   v a l v e  

means   s p a c e d   f r o m   one  a n o t h e r   e s s e n t i a l l y   in   a  

p a r a l l e l   d i r e c t i o n   to  t h e   l o n g i t u d i n a l   a x i s   of  s a i d  

m a j o r   d u c t s   and  d e f i n i n g   a  v a l v e   m o u n t i n g   s u r f a c e ,  

a t   l e a s t   one  of  t he   two  r e m a i n i n g   s u r f a c e s   d e f i n i n g  

t h e   s i d e s   of   s a i d   t r i a n g u l a r   c r o s s - s e c t i o n a l  

c o n f i g u r a t i o n   p r o v i d e d   w i t h   o u t l e t   p o r t s   a d a p t e d   t o  



c o m m u n i c a t e   w i t h   e x t e r n a l   f l u i d   p o w e r   o p e r a t i v e  

e l e m e n t s ;   and  p a s s a g e s   i n t e r n a l l y   d i s p o s e d   i n   s a i d  

b a s e   m e a n s   to  c o n n e c t   c e r t a i n   of   s a i d   v a l v e   a c c e s s  

p o r t s   to   s a i d   m a j o r   d u c t s   and  o t h e r   of  s a i d   v a l v e  

a c c e s s   p o r t s   to  s a i d   o u t l e t   p o r t s .  

3.  A  m a n i f o l d   s y s t e m   d e f i n e d   in   c l a i m   1 ,  

w h e r e i n   s a i d   t r i a n g u l a r   c r o s s - s e c t i o n a l  

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

t r i a n g l e .  

4 .   The  m a n i f o l d   s y s t e m   d e f i n e d   in   c l a i m   1 

w h e r e i n   s a i d   t r i a n g u l a r   c r o s s - s e c t i o n a l  

c o n f i g u r a t i o n   d e f i n e s   s u b s t a n t i a l l y   a  f o r t y - f i v e  

d e g r e e   t r i a n g l e .  

5.  The  m a n i f o l d   d e f i n e d   in   c l a i m   1  i n c l u d i n g   a  

p a i r   of   m o u n t i n g   b r a c k e t s ,   one  c o n n e c t e d   t o  

o p p o s i n g   ends   of  s a i d   m a n i f o l d   b a s e ,   e a c h   of   s a i d  

b r a c k e t s   i n c l u d i n g   a  h o r i z o n t a l l y   d i s p o s e d   f o o t  

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

s a i d   b r a c e   m e m b e r s   b e i n g   f i x e d   to  s a i d   m a n i f o l d  

b a s e   and  d i s p o s e d   a t   an  a n g u l a r   o r i e n t a t i o n  

r e l a t e d   to  t h e   a n g u l a r   o r i e n t a t i o n   of  s a i d   v a l v e  

m o u n t i n g   f a c e   to  d i s p o s e   s a i d   m o u n t i n g   f a c e   i n   a  

h o r i z o n t a l   d i s p o s i t i o n .  

6.   A  f l u i d   p o w e r   s u p p l y   m a n i f o l d   s y s t e m   f o r  

m o u n t i n g   a  p l u r a l i t y   of  i n d i v i d u a l   v a l v e   m e a n s  

in   o p e r a t i v e   c o m m u n i c a t i o n   w i t h   a  common  s u p p l y  



s o u r c e   of  p r e s s u r e   and   t a n k   r e t u r n   t h e   s y s t e m  

c o m p r i s i n g   a  m a n i f o l d   b a s e   h a v i n g   a  c r o s s -  

s e c t i o n a l   c o n f i g u r a t i o n   h a v i n g   a t   l e a s t   t h r e e  

s i d e s   d e f i n i n g   m a j o r   p l a n a r   f a c e s ,   one  of  s a i d  

f a c e s   b e i n g   d i s p o s e d   a t   an  a n g u l a r   o r i e n t a t i o n  

l e s s   t h a n   n i n e t y   d e g r e e s   r e l a t i v e   to   t h e   o t h e r  

two  m a j o r   f a c e s   and  d e f i n i n g   a  v a l v e   m o u n t i n g  

f a c e ;   a  p a i r   of   d u c t s   l o n g i t u d i n a l l y   e x t e n d e d  

t h r o u g h   s a i d   m a n i f o l d   means   p e r p e n d i c u l a r l y   t o  

t he   p l a n e   of  s a i d   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n ,  

one  f o r   c o m m u n i c a t i o n   to  a  s o u r c e   of  s u p p l y  

p r e s s u r e   and   t h e   o t h e r   f o r   c o m m u n i c a t i o n   to  a  

r e t u r n   to   t a n k ;   a  p l u r a l i t y   of  v a l v e   a c c e s s  

p o r t s   and  v a l v e   m o u n t i n g   h o l e s   p r o v i d e d   on  s a i d  

v a l v e   m o u n t i n g   f a c e   and   a l i g n e d   to   r e c e i v e   a  

p l u r a l i t y   of   i n d i v i d u a l   v a l v e   m e a n s   s p a c e d   f r o m  

one  a n o t h e r   a l o n g   s a i d   f a c e ,   c e r t a i n   of   s a i d  

p o r t s   c o m m u n i c a t i n g   w i t h   s a i d   p r e s s u r e   or   t a n k  

d u c t s   and  o t h e r s   o p e r a t i v e l y   c o m m u n i c a t i n g   w i t h  

o u t l e t   p o r t s   p r o v i d e d   on  at   l e a s t   one  of   s a i d  

o t h e r   m a j o r   f a c e s   f o r   c o m m u n i c a t i o n   to  e x t e r n a l l y  

d i s p o s e d   f l u i d   p o w e r   o p e r a t i v e   e l e m e n t s .  

7.  The  m a n i f o l d   s y s t e m   d e f i n e d   i n   c l a i m   6  

w h e r e i n   s a i d   a n g u l a r   o r i e n t a t i o n   of   s a i d   v a l v e  

m o u n t i n g   f a c e   to  e a c h   of  s a i d   o t h e r   m a j o r   f a c e s  

i s   a p p r o x i m a t e l y   f o r t y - f i v e   d e g r e e s .  
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