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©  A  tooth  top  sealing  mechanism  for  a  gear  pump  or  motor. 

A  gear  tooth  top  sealing  mechanism  for  a  gear  pump  or 
motor,  comprising  a  pair  of  gears  (30,31),  being  engaged 
with  each  other  with  their  external  teeth,  the  shafts  (32,34)  of 
the  gears,  being  supported  by  bearings  provided  on  both 
sides  in  a  housing,  a  seal  block  (41),  being  provided  between 
the  tooth  tops  of  said  gears  and  the  inside  wall  surface  of  the 
housing,  arranged  to  be  pressed  to  the  tooth  tops  of  the 
gears  by  a  high  pressure  acting  on  the  outside  surface  of  the 
seal  block,  and  side  plates  (46),  being  provided  to  cover  both 
the  sides  of  said  gears  at  least  on  the  high  pressure  side,  to 
closely  contact,  at  their  outside  ends,  the  inside  surface  of 
said  seal  block  and  to  contact,  at  their  inside  ends,  the 
circumferential  surfaces  of  protrusions  (36a,  38a)  of  said 
bearings,  whereby  the  substantial  tooth  top  sealing  length  t  
of  said  seat  Is  made  almost  equal  to,  but  larger  than  the 
adjacent  teeth  pitch  P  of  said  gears,  and  throttle  slots  (54,  55) 
are  formed  in  the  positions  adjacent  to  said  tooth  top  sealing 
portions  on  the  low  pressure  side. 



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

m o t o r   w i t h   g e a r s   e n g a g e d   w i t h   each   o t h e r   w i t h   t h e i r  

e x t e r n a l   t e e t h .  

In  more  d e t a i l ,   i t   r e l a t e s   to  a  g e a r   pump  or  m o t o r  

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

s i d e s   of   t he   h o u s i n g , k w i t h   the   s h a f t s   p r o t r u d e d   on  b o t h  

s i d e s   of   s a i d   two  g e a r s   and  s u p p o r t e d   by  the   b e a r i n g s  

p r o v i d e d   in   the   c o v e r   and  the   m o u n t i n g   f l a n g e ,   and  w i t h  

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

h o u s i n g ,   to  s e a l   the   t o o t h   t o p s   of  s a i d   g e a r s   on  t h e  

d e l i v e r y   s i d e .  

B r i e f   e x p l a n a t i o n   of  the   p r i o r   a r t :  

As  a  g e a r   pump  of   t h i s   k i n d ,   the   one  shown  in  F i g s .   1 

and  2  i s   known  h i t h e r t o .  

In  t he   c o n v e n t i o n a l   g e a r   pump,  a  c o v e r   and  a  m o u n t i n g  

f l a n g e ( n o t   i l l u s t r a t e d ) a r e   p r o v i d e d   on  b o t h   s i d e s   o f   a  

h o u s i n g   1,  and  b u s h i n g s   2  and  3  ( b u s h i n g s   on  the   c o v e r  

s i d e   a r e   n o t   i l l u s t r a t e d )   a r e   p r e s s e d   in  the   c o v e r   a n d  



t he   m o u n t i n g   f l a n g e .   The  b u s h i n g s   2  and  3  s u p p o r t   t h e  

g e a r   s h a f t s   6  and  7  of  g e a r s  4   and  5  and  have   i n w a r d  

c u r v e s   of   a  s i d e   p l a t e   8  f i t t e d   on  t h e i r   c i r c u m f e r e n t i a l  

s u r f a c e s .  

The  o u t w a r d   c u r v e s   of  s a i d   s i d e   p l a t e   8  a re   made  t o  

c o i n c i d e   w i t h   the   i n w a r d   c u r v e s   of   a  s e a l   b l o c k   9,  t o  

s u p p o r t   the   s e a l   b l o c k   9 .  

The  s e a l   b l o c k   9  s u p p o r t e d   as  m e n t i o n e d   above   h a s  

a  l o a d i n g   a r e a   10  f o rmed   on  i t s   o u t w a r d l y   c u r v e d   s u r f a c e  

w h i c h   i s   a  c o n t a c t   s u r f a c e   w i t h   t he   h o u s i n g   1,  a l l o w i n g  

a  h i g h   p r e s s u r e   to  be  a p p l i e d   to  t he   l o a d i n g   a r e a   10  

f rom  h i g h   p r e s s u r e   i n t r o d u c i n g   h o l e s   11  and  1 2 .  

T h u s ,   the   h i g h   p r e s s u r e   i n t r o d u c e d   i n t o   the  l o a d i n g  

a r e a   10  is   b a l a n c e d   by  the  p r e s s u r e   in  the   s p a c e s   of  s a i d  

g e a r s ,   to  s e a l   the   t o o t h   t o p s   of   t he   g e a r s   by  the  i n w a r d l y  

c u r v e d   s u r f a c e s   of  the   s e a l   b l o c k   9 .  

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

t h a t   i f   s a i d   pump  is   o p e r a t e d   a t   a  h i g h   s p e e d   at   a  h i g h  

p r e s s u r e ,   the   l o a d   b e c o m e s   e x c e s s i v e ,   c a u s i n g   the  g e a r  

t r a c k s   of  the   s e a l   b l o c k   9  to  be  d e e p e r ,   and  t h a t   l a t e r ,  

t he   v o l u m e t r i c   e f f i c i e n c y   d r o p s   r e m a r k a b l y .  

Such  too  deep   g e a r   t r a c k s   a r e   c a u s e d   by  the  f a c t  

t h a t   the   s u b s t a n t i a l   t o o t h   top   s e a l   l e n g t h  l   of  t h e  



s e a l   b l o c k   9  in  the  c o n v e n t i o n a l   m e c h a n i s m ,   v i z .   t h e  

l e n g t h   from  p o i n t   A  to  p o i n t   B  is  a b o u t   d o u b l e   t h e  

a d j a c e n t   t e e t h   p i t c h   P  of  s a i d   g e a r s .  

T h i s   w i l l   be  d e s c r i b e d   in  d e t a i l   in  r e f e r e n c e   t o  

the  v iew  s h o w i n g   the   c o r r e l a t i o n   b e t w e e n   a  g e a r   and  a  

s e a l   b l o c k   in  F i g .   2 .  

B e t w e e n   the  s e a l   b l o c k   9  and  the  t o o t h   t o p s   of  t h e  

g e a r   4,  t h e r e   is  a l w a y s   a  c o n s t a n t   c l e a r a n c e   S  k e p t .  

I f   the  g e a r   r o t a t e s   in  the  a r r o w   d i r e c t i o n   in  F i g .   2 ,  

the   f l u i d   in  a  s p a c e   X  l e a k s   i n t o   a  s p a c e   Y,  and  t h e  

f l u i d   in  the  s p a c e   Y  l e a k s   i n t o   a  s p a c e   Z,  c a u s i n g   t h e  

f l u i d   to  l e a k   s e q u e n t i a l l y   i n t o   the   s p a c e s   a r r a n g e d  

b a c k w a r d   in  the  d i r e c t i o n   of  r o t a t i o n .  

When  the  f l u i d   l e a k s t h r o u g h   the  c l e a r a n c e   S  a s  

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

and  the   p r e s s u r e   Yp  in  the  s p a c e   Y  p o s i t i o n e d   in  t h e  

m i d d l e   is  t h e o r e t i c a l l y   Yp =  (Xp  +  Z p ) / 2 .  

A c c o r d i n g   to  t h e   p r e s s u r e s   in  the  s p a c e s ,   t h e  

l o a d i n g   a r e a   10  i s   d e t e r m i n e d ,   to  d e t e r m i n e   the  l o a d ,  

bu t   i f   s a i d   pump  i s   o p e r a t e d   at   a  h i g h   s p e e d   at   a  h i g h  

p r e s s u r e ,   s a i d   e q u a t i o n   c a n n o t   be  s e t   u p .  

D u r i n g   h i g h   s p e e d   h i g h   p r e s s u r e   o p e r a t i o n ,   s i n c e  

b u b b l e s   a re   g e n e r a t e d   in  the  s u c k e d   f l u i d ,   the  l e a k a g e  



ql  f rom  the   s p a c e   X  i n t o   t he   s p a c e   Y  i n c r e a s e s   by  t h e  

a m o u n t   of  the   b u b b l e s ,   to  be  l a r g e r   t h a n   the  l e a k a g e   q 2  

f rom  the   s p a c e   Y  i n t o   the   s p a c e   Z .  

T h e r e f o r e ,   t h e   i n c r e a s e   in  t h e  l e a k a g e   q1  i n c r e a s e s  

t he   p r e s s u r e   d r o p ,   l o w e r i n g   the   p r e s s u r e   in  t he   s p a c e   Y .  

T h a t   i s ,   Yp  b e c o m e s   l e s s   t h a n   (Xp  +  Z p ) / 2 .  

I f   t he   p r e s s u r e   in   the   s p a c e   Y  d r o p s   in  t h i s   w a y ,  

the   b a l a n c e   b e t w e e n   t h e   l o a d   d e t e r m i n e d   b a s e d   on  s a i d  

e q u a t i o n   and  the   p r e s s u r e   in   the  s p a c e   Y  b r e a k s ,   c a u s i n g  

the   l o a d   to  be  e x c e s s i v e .   I f   t he   l o a d   b e c o m e s   e x c e s s i v e ,  

the   s e a l   b l o c k   9  i s   e l a s t i c a l l y   d e f o r m e d   on  the   l o w  

p r e s s u r e   s i d e ,   v i z .   g e a r   s i d e ,   and  the   g e a r s   r e t u r n   a  

l i t t l e   t o w a r d   t he   s e a l   b l o c k   9.  T h u s ,   b o t h   d e f o r m a t i o n  

and  d i s p l a c e m e n t   t o g e t h e r   d e e p e n   the   g e a r   t r a c k s   of   t h e  

s e a l   b l o c k   9  i n s t a n t l y .  

I f   the   g e a r   t r a c k s   b e c o m e   deep   o n c e ,   the   h i g h  

p r e s s u r e   on  the   d e l i v e r y   s i d e   s t e a d i l y   l e a k s   i n t o   t h e  

s p a c e   Y,  and  in   t he   o p e r a t i o n   t h e r e a f t e r ,   t he   p r e s s u r e  

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

r e l a t i v e l y   s m a l l .   T h u s ,   s i n c e   t h e   l o a d   b e c o m e s   s m a l l  

t h o u g h   t h e   g e a r   t r a c k s   b e c o m e   d e e p ,   the   t o o t h   t o p  

c l e a r a n c e   S  b e c o m e s   v e r y   l a r g e .  

F o r   t h i s   r e a s o n ,   s a i d   c o n v e n t i o n a l   pump  has   a  



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

l o w e r e d   by  the   l e a k   f rom  s a i d   c l e a r a n c e   S .  

O b j e c t   of   the   i n v e n t i o n :  

The  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

a  t o o t h   top   s e a l i n g   m e c h a n i s m   f o r   a  g e a r   pump  or   m o t o r  

w h i c h   p r e v e n t s   the   g e n e r a t i o n   of  e x c e s s i v e   l o a d   a n d  

k e e p s   t h e   c l e a r a n c e   b e t w e e n   the   s e a l   b l o c k   and  the   t o o t h  

t o p s   a l w a y s   in  an  o p t i m u m   c o n d i t i o n .  

Summary   of   the   i n v e n t i o n :  

To  a t t a i n   s a i d   o b j e c t ,   in  t h e   p r e s e n t   i n v e n t i o n ,  

t he   s u b s t a n t i a l   t o o t h   top  s e a l i n g   l e n g t h   l   of  the   s e a l  

b l o c k   i s   made  a p p r o x i m a t e l y   e q u a l   t o ,   b u t   l a r g e r   t h a n  

t h e   a d j a c e n t   t e e t h   p i t c h   P  of  s a i d   g e a r s ,   and  t h r o t t l e  

s l o t s   a r e   f o r m e d   in  t he   p o s i t i o n s   a d j a c e n t   to  s a i d   t o o t h  

top   s e a l i n g   p o r t i o n s   on  the   low  p r e s s u r e   s i d e .  

B r i e f   d e s c r i p t i o n   of  t he   d r a w i n g s :  

F i g .   1  is  a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   s h o w i n g  

t h e   t o o t h   top  s e a l i n g   m e c h a n i s m   of  a  c o n v e n t i o n a l   g e a r  

p u m p .  

F i g .   2  i s   a  v i e w   s h o w i n g   the   c o r r e l a t i o n   b e t w e e n  

a  g e a r  a n d   a  s e a l   b l o c k   in  the   t o o t h   top   s e a l i n g   m e c h a n i s m  

of   t he   c o n v e n t i o n a l   g e a r   p u m p .  

F i g .   3  i s   a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   s h o w i n g  

an  e x a m p l e   of  the   p r e s e n t   i n v e n t i o n .  



F i g .   4  i s   a  s e c t i o n a l   v i e w   a l o n g   the   IV- IV   l i n e   o f  

F i g .   3 .  

F i g .   5  i s   a  s e c t i o n a l   v i e w   a l o n g   the   V-V  l i n e   o f  

F i g .   3 .  

F i g .   6  i s   an  i l l u s t r a t i o n   s h o w i n g   the   c o r r e l a t i o n  

b e t w e e n   a  s e a l   b l o c k   and  a  g e a r   in   a n o t h e r   e x a m p l e .  

D e t a i l e d   d e s c r i p t i o n   of   the   i n v e n t i o n :  

In  F i g .   3,  a  g e a r   pump  20  a c c o r d i n g   to  the   p r e s e n t  

i n v e n t i o n   h a s   a  h o u s i n g   21  c o n s i s t i n g   of   a  c a s i n g   22,  a  

c o v e r   23  and  a  m o u n t i n g   f l a n g e   24.  S a i d   c a s i n g   22  i s  

c y l i n d r i c a l ,   and  c l o s e d   by  the   c o v e r   23  o n - o n e   s i d e   a n d  

t h e   m o u n t i n g   f l a n g e   24  on  t he   o t h e r   s i d e .   The  c o v e r  

23  and  the   m o u n t i n g   f l a n g e   24  a r e   c o n n e c t e d   w i t h   b o t h  

t h e   ends   of   t he   c a s i n g   22  r e s p e c t i v e l y   t h r o u g h   s e a l  

member s   25  and  26  by  f i t t i n g   j o i n t s   27  and  28,  b e i n g  

f a s t e n e d   f i r m l y   by  b o l t s   29.  In   t h i s   j o i n i n g ,   d o w e l  

p i n s   as  u s e d   in   t he   o r d i n a r y   g e a r   pump  a r e   n o t   r e q u i r e d .  

The  c a s i n g   22  c o n t a i n s   a  p a i r   of   g e a r s   30  and  3 1  

e n g a g e d   w i t h   e a c h   o t h e r   as  p u m p i n g   c o m p o n e n t s .   T h e  

g e a r s   30  and  31  a r e   p r o v i d e d   w i t h   s h a f t s   32  &  33  and  3 4  

&  35  r e s p e c t i v e l y   on  b o t h   s i d e s .   T h e s e   s h a f t s   32  to  3 5  

a r e   s u p p o r t e d   r o t a t a b l y   by  b e a r i n g s   36  &  37  and  38  &  3 9  

as  b u s h i n g   f i t t e d   in   t h e   c o v e r   23  and  the   m o u n t i n g   f l a n g e   2 4 .  

T h e s e   b e a r i n g s   36  to  39  a r e   p r o t r u d e d   a t   t h e i r   i n n e r  



ends   to  some  e x t e n t   f rom  the   c o v e r   23  and  the  m o u n t i n g  

f l a n g e   24,  to  fo rm  p r o t r u s i o n s   36a ,   37a ,   38a  and  3 9 a .  

The  s h a f t   35  on  one  s i d e   of  s a i d   g e a r   30  i s   p r o t r u d e d '  

o u t w a r d   t h r o u g h   t he   m o u n t i n g   f l a n g e   24,  and  can  b e  

c o n n e c t e d   w i t h   a  p o w e r   s o u r c e   o u t s i d e   the   g e a r   pump  1 0 .  

In  the   p o r t i o n   of   t he   m o u n t i n g   f l a n g e   24  t h r o u g h  

w h i c h   the   s h a f t   35  i s   p a s s e d   t h r o u g h ,   an  o i l   s e a l   4 0  

is   f i t t e d ,   to  s e a l   t h e   c l e a r a n c e   b e t w e e n   the   s h a f t   35  

and  the   m o u n t i n g   f l a n g e   2 4 .  

And  as  can   be  s e e n   f rom  F i g .   5,  on  the  d e l i v e r y  

s i d e   of  the   h o u s i n g   21,   a  s e a l   b l o c k   41  i s   p r o v i d e d  

b e t w e e n   the   i n s i d e   w a l l   of   the   c a s i n g   22  and  the   t o o t h  

t o p s   of  the   g e a r s   30  and  3 1 .  

The  o u t w a r d l y   c u r v e d   s u r f a c e   of  t he   s e a l   b l o c k   41  i s  

f o r m e d   to  s u i t   t he   i n s i d e   w a l l   s u r f a c e   of   t he   c a s i n g   2 2 ,  

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

the   o u t s i d e   c o n t o u r s   of  the   g e a r s   30  and  3 1 .  

On  the  o u t w a r d l y   c u r v e d   s u r f a c e   of  the   s e a l   b l o c k  

41,  t h e r e   is   a  h i g h   p r e s s u r e   a r e a   43  s e c t i o n e d   by  a  

s e a l   member   42,  and  t he   h i g h   p r e s s u r e   a r e a   43  c o m m u n i c a t e s  

to  the   d e l i v e r y   s i d e   of   the   g e a r s   30  and  31  t h r o u g h   a  

r a d i a l   h i g h   p r e s s u r e   i n t r o d u c i n g   h o l e   44  and  an  a x i a l  

h i g h   p r e s s u r e   g r o o v e   45  f o r m e d   in  the   s e a l   b l o c k   4 1 .  



T h e   o t h e r  p o r t i o n s   o f   the  c i r c u m f e r e n t i a l   s u r f a c e s  

o f   t he   g e a r s   30  and  31  t h a n   t he   p o r t i o n s   f a c i n g   t h e  

i n w a r d l y   c u r v e d   s u r f a c e s   of  the   s e a l   b l o c k   41  have   a  

s p a c e   a g a i n s t   the   i n s i d e   w a l l   of   the   c a s i n g   22,  b e i n g  

open   to  the   s u c t i o n   s i d e   of  t he   g e a r s   30  and  3 1 .  

S a i d   s e a l   b l o c k   41  is   a l m o s t   e q u a l   to  the   o v e r a l l  

w i d t h   of   the   c h a m b e r   in   the   c a s i n g   22  c o n t a i n i n g   t h e  

g e a r s   30  and  31  as  can  be  s e e n   f rom  F i g .   4.  T h e r e f o r e ,  

t he   s e a l   b l o c k   41  i s   l i m i t e d   in   i t s   a x i a l   movement   b y  

the   i n s i d e   w a l l   s u r f a c e s   of  t he   c o v e r   23  and  the   m o u n t i n g  

f l a n g e   24,  b u t   i s   a r r a n g e d   to  be  a b l e   to  move  r a d i a l l y  

to  some  e x t e n t   in   t he   r a n g e   b e t w e e n   the   i n s i d e   w a l l  

s u r f a c e   of  t he   c a s i n g   22  and  the   t o o t h   t o p s   of  the   g e a r s  

30  and  3 1 .  

The  g e a r s   3  0  and  31  a r e   made  to  be  s o m e w h a t   m o r e  

n a r r o w   t h a n   the   o v e r a l l   w i d t h   in  s a i d   c a s i n g   2 2 .  

T h u s ,   c l e a r a n c e s   a r e   f o r m e d   b e t w e e n   the   s i d e   s u r f a c e s  

of   the   g e a r s   and  the   c o v e r   23  and  the   m o u n t i n g   f l a n g e  

24,  by  n a r r o w i n g   the   w i d t h   of  t he   g e a r s   30  and  31,   a n d  

in   t he   c l e a r a n c e s ,   s i d e   p l a t e s   46  and  47  made  of  s t e e l  

a r e   p r o v i d e d .   The  s i d e   p l a t e   4 6 - i s   p o s i t i o n e d   b e t w e e n  

the   c o v e r   23  and  the   s i d e   s u r f a c e s   of  the   g e a r s   30  a n d  

31  f a c i n g   i t ,   w h i l e   the   s i d e   p l a t e   47  i s   p o s i t i o n e d  



b e t w e e n   t he   m o u n t i n g   f l a n g e   24  and  the  s i d e   s u r f a c e s   o f  

the  g e a r s   30  and  31  f a c i n g   i t .  

S i n c e   t he   s i d e   p l a t e s   46  and  47  a re   the  same  i n  

f o r m ,   t he   s i d e   p l a t e   46  o n l y   w i l l   be  d e s c r i b e d   b e l o w .  

The  s i d e   p l a t e   46,  as  can   be  s e e n   f rom  F i g .   5 ,  

c o n s i s t s   of   a  c e n t r a l   p o r t i o n   46a  and  b r a n c h i n g   p o r t i o n s  

46b  and  4 6 c .   The  c e n t r a l   p o r t i o n   46a  is  p o s i t i o n e d  

b e t w e e n   s a i d   p r o t r u s i o n s   36a  and  38a  of  the   b e a r i n g s  

36  and  38,  and  the   b r a n c h i n g   p o r t i o n s   46b  and  46c  a r e  

f o r m e d   to  s u i t   t he   c i r c u m f e r e n c e s   of  the   p r o t r u s i o n s  

36a  and  3 8 a .   The  i n s i d e   d i a m e t e r   of  the   c u r v e d   s u r f a c e s  

46e  f o r m e d   by  the   i n w a r d   c u r v e s   of  the   c e n t r a l   p o r t i o n  

46a  and  t he   b r a n c h i n g   p o r t i o n s   46b  and  46c  e x a c t l y   f i t s  

the   p r o t r u s i o n s   36a  and  38a  of   the   b e a r i n g s   36  and  3 8 .  

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

46b  and  46c  a r e   the  same  in   fo rm  as  the  o u t s i d e   c o n t o u r s  

of  t he   g e a r s   30  and  31,  v i z .   as  the  i n w a r d l y   c u r v e d  

s u r f a c e s   of   t he   s e a l . b l o c k   41,  and  s u p p o r t   t he   i n w a r d l y  

c u r v e d   s u r f a c e s   of  t h e  s e a l   b l o c k   41.  In  t h i s   c a s e ,  

the   o u t w a r d l y   c u r v e d   s u r f a c e s   of   the  s i d e   p l a t e s   4 6  

and  47  k e e p   a r c s   d i m e n s i o n a l l y   s o m e w h a t   s m a l l e r   t h a n  

the   o u t s i d e   c o n t o u r s   of   t h e   g e a r s   30  and  31,  when  t h e  

c u r v e d   s u r f a c e s   46d,   46e ,   47d  and  47e  of  the   s i d e   p l a t e s  



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

p r o t r u s i o n s   36a  to  39a  of  the   b e a r i n g s   36  to  3 9 .  

S i n c e   b o t h   the   s i d e s   of  the   g e a r s   30  and  31  a r e  

s e a l e d   by  the   s i d e   p l a t e s   46  and  47  on  the   d e l i v e r y   s i d e ,  

p r e s s u r e   a r e a s   50  and  51  a r e   f o r m e d   in   t h e   i n s i d e   w a l l  

p o r t i o n s   of   t he   c o v e r   23  and  the   m o u n t i n g   f l a n g e   2 4  

r e s p e c t i v e l y   a d j a c e n t   to  t he   s i d e   p l a t e s   46  and  4 7 .  

As  m e n t i o n e d   a b o v e ,   the   s i d e   p l a t e   46  has   s p e e d  

s l o t s   52  and  53  f o r m e d   on  the   o u t w a r d l y   c u r v e d   s u r f a c e s  

on  t h e   h i g h   p r e s s u r e   s i d e   and  t h r o t t l e   s l o t s   54  and  5 5  

f o r m e d   on  the   o u t w a r d l y   c u r v e d   s u r f a c e s   on  the   low  p r e s s u r e  

s i d e .  

I f   t he   s p e e d   s l o t s   52  and  53  and  t h e   t h r o t t l e   s l o t s  

54  and  55  a r e   f o r m e d   l i k e   t h i s ,   the   s u b s t a n t i a l   t o o t h   t o p  

s e a l i n g   l e n g t h   in   w h i c h   the   s e a l   b l o c k   41  and  the   s i d e  

p l a t e s   46  and  47  s e a l   t he   t o o t h   t o p s   of  the   g e a r s   i s  

f rom  p o i n t   A  to  p o i n t   B  e x c l u d i n g   the   s p e e d   s l o t s   a n d  

t he   t h r o t t l e   s l o t s   as  shown  in  F i g .   5 .  

S a i d   s u b s t a n t i a l   t o o t h   top   s e a l i n g   l e n g t h  1   i s   m a d e  

to  be  a p p r o x i m a t e l y   e q u a l   t o ,   b u t   l a r g e r   t h a n   t h e   a d j a c e n t  

t e e t h   p i t c h   P  of   the   g e a r s .  

T h u s ,   i f   t he   g e a r   pump  20  i s   o p e r a t e d ,   t he   p r e s s u r e  

medium  i s   s u c k e d   t o w a r d   t he   s u c t i o n   s i d e   of  t he   c h a m b e r  



in  t he   c a s i n g   22  t h r o u g h   an  a x i a l   p a s s a g e   57  from  a n  

i n l e t   p o r t   56  p r o v i d e d   a t   one  s i d e   of  the  c o v e r   ( s e e  

F i g .   3 ) ,   a n d  i s   c a r r i e d   t o w a r d   the   d e l i v e r y   s i d e   by  t h e  

g e a r s   30  and  31  r o t a t i n g   m u t u a l l y   in  the  o t h e r   d i r e c t i o n s .  

The  p r e s s u r e   medium  c a r r i e d   as  m e n t i o n e d   a b o v e   i s  

f e d   f rom  the   h i g h   p r e s s u r e   g r o o v e   45  f o r m e d   in   t h e   s e a l  

b l o c k  4 l   t h r o u g h   an  a x i a l   p a s s a g e   59  f o r m e d   in   t he   c o v e r  

23  and  an  o u t l e t   p o r t   60  o p e n i n g   t o w a r d   the   o t h e r   s i d e  

of  t he   c o v e r   23  ( s e e   F i g .   3 ) ,   to  an  a c t u a t o r   n o t   i l l u s t r a t e d .  

The  h i g h   p r e s s u r e   g e n e r a t e d   on  the   d e l i v e r y   s i d e  

of   the   g e a r s   30  and  31  in   t h i s   way  a c t s   f rom  the   h i g h  

p r e s s u r e   g r o o v e   45  to  t he   s e a l   b l o c k   41  o n t o   the   p r e s s u r e  

a r e a s   50  and  51  a t   t he   r e a r   of  the   s i d e   p l a t e s   46  and  4 7 .  

T h i s   l o a d s   the   s i d e   p l a t e s   a t   the   r e a r   a t   a  h i g h  

p r e s s u r e ,   c a u s i n g   them  to  a d h e r e   to  b o t h   the   s i d e s   o f  

the   g e a r s   30  and  31  on  the   d e l i v e r y   s i d e   w i t h   a  g o o d  

s e a l i n g   e f f e c t .  

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

the   p r e s s u r e   a r e a   43  a t   t he   r e a r   of  the   s e a l   b l o c k   41 

t h r o u g h   the   h i g h   p r e s s u r e   i n t r o d u c i n g   h o l e   44,  and  t h e  

s e a l   b l o c k   41,  b e i n g   l o a d e d   w i t h   the   h i g h   p r e s s u r e   o n  

t he   r e a r   s i d e ,   i s   p r e s s e d   a g a i n s t   the   t o o t h   t o p s   of  t h e  

g e a r s   30  and  31.  T h u s ,   the   s e a l   b l o c k   41  i s   s h a v e d  



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

o f   t he   g e a r s   30  and  31,  and  t he   t o o t h   t o p s   of  the   g e a r s  

30  and  31  s l i g h t l y   b i t e   the   s e a l   b l o c k   41,  f o r   g o o d  

s e a l i n g   of  the   t o o t h   t o p s   of   t he   g e a r s   30  and  31.  T h e  

d e p t h   of   b i t e   by  the   t o o t h   t o p s   of   the   g e a r s   30  and  31 

i n t o   t he   s e a l   b l o c k   41  i s   as  f a r   as  the   i n w a r d l y   c u r v e d  

s u r f a c e s   of  t he   s e a l   b l o c k   41  a r e   s u p p o r t e d   in   c o n t a c t  

w i t h   t he   o u t w a r d l y   c u r v e d   s u r f a c e s   of   t he   s i d e   p l a t e s   4 6  

and   4 7 .  

The  above   s t a t e   i s   s e c u r e d   d u r i n g   the   i n i t i a l  

a d a p t a t i o n   o p e r a t i o n   of  the   pump  20.   T h e r e f o r e ,   i n  

t h e   o r d i n a r y   s t a t e   of   o p e r a t i o n   of   t he   g e a r   pump  2 0 ,  

t h e   s e a l   b l o c k   41  i s   a l w a y s   s u p p o r t e d   t h r o u g h   the   s i d e  

p l a t e s   46  and  47  by  t h e   c i r c u m f e r e n t i a l   s u r f a c e s   of   t h e  

p r o t r u s i o n s   36a  to  39a  of  t h e   b e a r i n g s   36  to  3 9 .  

The  t o o t h   t o p s   of  the   g e a r s   a r e   s e a l e d   by  t h e  

i n w a r d l y   c u r v e d   s u r f a c e s   of  t h e   s e a l   b l o c k   41  as  m e n t i o n e d  

a b o v e .   The  s u b s t a n t i a l   t o o t h   top  s e a l i n g   l e n g t h  1   i s  

made  to  be  a p p r o x i m a t e l y   e q u a l   to  P  as  m e n t i o n e d   a b o v e .  

To  keep   s a i d   s u b s t a n t i a l   t o o t h   top  s e a l i n g   l e n g t h  

t h e   t h r o t t l e   s l o t s   can   be  f o r m e d   d i r e c t l y   on  t he   s i d e  

p l a t e s   as  m e n t i o n e d   a b o v e ,   b u t   f o r   e x a m p l e   as  shown  i n  

F i g .   6,  i f   a  p r o t r u s i o n   61  c o r r e s p o n d i n g   to  s a i d   l e n g t h s  



is   f o r m e d   on  e a c h   of  t he   i n w a r d l y   c u r v e d   s u r f a c e s   of  t h e  

s e a l   b l o c k   41,  to  b r i n g   the   i n w a r d l y   c u r v e d   s u r f a c e   o f  

the   p r o t r u s i o n   61  i n t o   c o n t a c t   w i t h   the   o u t w a r d l y   c u r v e d  

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

l i k e   s a i d   t h r o t t l e   s l o t   54  or  55  can  be  f o r m e d   in   t h e  

o t h e r   p o r t i o n   t h a n   s a i d   p r o t r u s i o n   6 1 .  

T h u s ,   in   F i g .   6,  i f   t he   g e a r   30  r o t a t e s   in  t h e  

a r r o w   d i r e c t i o n ,   when  a  s p a c e   T  f o r w a r d   i n   the  r o t a t i n g  

d i r e c t i o n   o p e n s   t o w a r d   t he   d e l i v e r y   s i d e   H,  the  s p a c e   U 

a d j a c e n t   to  i t   p o s i t i o n e d   b a c k w a r d   in   the   r o t a t i n g  

d i r e c t i o n   o p e n s   t o w a r d  t h e   s u c t i o n   s i d e   L.  In  o t h e r  

w o r d s ,   t he   p r e s s u r e   Tp  of   the   s p a c e   T  b e c o m e s   a l m o s t  

e q u a l   to  the   d e l i v e r y   p r e s s u r e ,   and  the  p r e s s u r e   Up  o f  

the   s p a c e   U  b e c o m e s   a l m o s t   e q u a l   to  the  s u c t i o n   p r e s s u r e .  

T h e r e f o r e ,   in   the   l e n g t h  1   f rom  p o i n t   A  to  p o i n t   B  a s  

the  s u b s t a n t i a l   t o o t h   top   s e a l i n g   l e n g t h   of  the  s e a l  

b l o c k ,   the   p r e s s u r e   in  a  s p a c e   c h a n g e s   f rom  the  s u c t i o n  

p r e s s u r e   to  t he   d e l i v e r y   p r e s s u r e ,   and  in   the   p r o c e s s   o f  

the   c h a n g e ,   any  u n s t a b l e  i n t e r m e d i a t e   p r e s s u r e   d o e s   n o t  

o c c u r .   T h a t   i s ,   the   p r e s s u r e   in  a  s p a c e   is   e i t h e r   t h e  

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

S i n c e   the   p r e s s u r e   in   a  s p a c e   i s   s t a b l e   as  m e n t i o n e d  

a b o v e ,   o p t i m u m   t o o t h   top   s e a l i n g   can  be  a l w a y s   o b t a i n e d  



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

F u r t h e r m o r e ,   as  m e n t i o n e d   b e f o r e ,   s i n c e   the   s i d e  

p l a t e s   46  and  47  h a v e   t h r o t t l e   s l o t s   54  and  55  f o r m e d ,  

t h e   p r e s s u r e   in   a  s p a c e   can   be  r a i s e d   a  l i t t l e   i m m e d i a t e l y  

b e f o r e   t he   t o o t h   top  s e a l i n g   p o r t i o n ,   v i z .   s u b s t a n t i a l  

t o o t h   top  s e a l i n g   l e n g t h  l  i s   r e a c h e d .  

In  the  h i g h   s p e e d   h i g h   p r e s s u r e   o p e r a t i o n   w h i c h   i s  

l i a b l e   to  g e n e r a t e   b u b b l e s ,   the   p r e s s u r e   o i l   in  t he   s p a c e  

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

p r e s s u r e   s i d e ,   b u t   when  the   p r e s s u r e   o i l   p a s s e s   t h e  

t h r o t t l e   s l o t s   54  and  55,  t h e   p r e s s u r e   in   the   s p a c e s  

c o r r e s p o n d i n g   to  t he   s l o t s   r i s e   a  l i t t l e . '  

S i n c e   t he   p r e s s u r e   in   the   s p a c e   r i s e s   a  l i t t l e  

b e f o r e   t he   h i g h   p r e s s u r e   o c c u r s   in   the   s p a c e ,   t he   b u b b l e s  

i n   t he   s p a c e   a r e   c r u s h e d   b e f o r e h a n d ,   to  p r e v e n t   t h e  

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

b u b b l e s .  



1.  A  tooth  top  s e a l i n g   mechanism  for  a  gear  pump  or  m o t o r ,  

compris ing  a  pair   of  gears  (30,  31),  being  engaged  w i t h  

each  other  with  t h e i r   e x t e r n a l   t ee th ,   the  s h a f t s   (32  to  35) 

of  the  gears ,   being  suppor ted   by  bear ings   (36  to  39)  

provided  on  both  s ides   in  a  housing  (21),   a  sea l   b l o c k  

(41)  being  provided  between  the  tooth  tops  of  said  g e a r s  

and  the  ins ide   wall  su r f ace   of  the  hous ing ,   with  i t s  

ins ide   surface   formed  to  su i t   the  ou t s ide   con tours   o f  

the  gears  and  a r ranged   to  be  pressed  to  the  tooth  tops  o f  

the  gears  by  a  high  p r e s s u r e   ac t ing   on  the  o u t s i d e   s u r f a c e  

of  the  seal   block,   and  side  p l a t e s   (46,  47),   b e i n g  

provided  to  cover  both  the  s ides  of  said  gears  at  l e a s t   on 

the  high  p ressure   s ide ,   to  c lo se ly   c o n t a c t ,   at  t h e i r   o u t s i d e  

ends,  the  inside  su r f ace   of  said  seal  b lock,   being  t h e  

same  in  form  as  the  ou t s ide   contours  of  the  gea r s ,   and  t o  

c o n t a c t ,   at  t h e i r   i n s ide   ends,  the  c i r c u m f e r e n t i a l   s u r f a c e s  

of  the  p r o t r u s i o n s   of  said  bear ings   s u p p o r t i n g   the  s h a f t s  

of  the  gears ,   thereby   p o s i t i o n i n g   said  seal   block  at  a 

p rede te rmined   p o s i t i o n   in  r e l a t i o n   to  the  p r o t r u s i o n s   o f  

the  b e a r i n g s ,   wherein  the  s u b s t a n t i a l   tooth  top  s e a l i n g  

l e n g t h  &  o f   said  seal   block  is  made  almost  equal   to,  b u t  

l a r g e r  t h a n   the  ad j acen t   t ee th   pi tch  P  of  said  gears ,   and 

t h r o t t l e   s lo t s   (54,  55)  are  formed  in  the  p o s i t i o n s  

ad j acen t   to  said  tooth  top  sea l ing   p o r t i o n s   on  the  low 

p res su re   s i d e .  



2.  A  tooth  top  s e a l i n g   mechanism  for  a  gear  pump  or  m o t o r ,  

accord ing   to  Claim  1,  wherein   said  t h r o t t l e   s l o t s   (54,  55)  a r e  

formed  on  the  side  p l a t e s   (46,  4 7 ) .  

3.  A  tooth  top  s e a l i n g   mechanism  for  a  gear  pump  or  m o t o r ,  

accord ing   to  Claim  1,  wherein   p r o t r u s i o n s   (61)  c o r r e s p o n d i n g  

to  said  s u b s t a n t i a l   tooth   top  s e a l i n g   l eng th  l   are  formed 

on  the  ins ide   su r face   of  the  s e a l i n g   block  (41)  to  form 

said  t h r o t t l e   s l o t s   (54,  5 5 ) .  
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