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©  Close-coupled  unitized  power  system  assembly. 

A  closely  coupled  power  system  assembly  is  disclosed 
in  which  a  rotary  lobe  device  (42),  such  as  a  pump,  blower  or 
a  fan,  is  closely  coupled  to  a  variable  speed  drive  (21)  or 
gear-type  hydraulic  motor.  Close  coupling  is  accomplished 
by  incorporating  adaption  structure  for  the  two  counter 
rotating  shafts  (44,  46)  of  the  rotary  lobe  device  (42)  into  the 
variable  speed  drive  train  (61)  or  hydraulic  motor  so  that 
bearings  (66,  67),  gears  (62,  63,  64),  seals  (49)  and  the  like 
perform  a  dual  function. 





F o r   many  y e a r s   t h e   p o w e r   s y s t e m s   w h i c h   a r e   u s e d  

to   d r i v e   a  w i d e   r a n g e   of  i n d u s t r i a l   a p p a r a t u s ,   s u c h   a s  

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

t h e   a s s e m b l y   of   u n i t s   or   m o d u l e s   w h i c h   a r e   a c q u i r e d   f r o m  

one  or   more   m a n u f a c t u r e r s .   The  m o d u l a r   a p p r o a c h   t o  

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

s e l e c t   a  pump  w h i c h   h a s   d e s i r e d   c h a r a c t e r i s t i c s ,   c o m b i n e  

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

and  w i t h   a  m o t o r   f r o m   s t i l l   a n o t h e r   m a n u f a c t u r e r .  

When  t h e   d e v i c e   or  a p p a r a t u s   to   be  d r i v e n   by  t h e  

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

w i l l   n o r m a l l y   i n c l u d e   an  a d a p t e r   p o r t i o n   c a p a b l e   of   b e i n g  

c o u p l e d   to   t h e   o u t p u t   s h a f t   of  a  m o t o r   or   v a r i a b l e   s p e e d  

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

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

of  t h e   r o t a r y   l o b e   d e v i c e .   The  a d a p t e r   p o r t i o n   of  t h e  

pump  u n i t   n o r m a l l y   i n c l u d e s   a  c a s i n g   or   h o u s i n g ,   s e a l s ,  

a  s e c o n d   s h a f t ,   t i m i n g   g e a r s   and  b e a r i n g s .   The  t i m i n g  

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

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

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

d r i v e .   The  two  c o u n t e r   r o t a t i n g   s h a f t s   of  t h e   a d a p t e r  

p o r t i o n   of  t h e   pump  u n i t   d r i v e   t h e   pump  l o b e s .  



A  r o t a r y   l o b e   pump  a l o n e   i s   a  r e l a t i v e l y   s m a l l  

and   c o m p a c t   d e v i c e .   When  s o l d   in   a  m o d u l a r   f o r m   w i t h  

t h e   a d a p t e r   p o r t i o n ,   h o w e v e r ,   t h e   s i z e   and  c o m p l e x i t y  

of   t h e   u n i t   d o u b l e s   as  a  r e s u l t   of  t h e   b e a r i n g s ,   s e a l s ,  

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

A d d i t i o n a l l y ,   as  w o u l d   be  e x p e c t e d ,   t h e   a d a p t e r   p o r t i o n  

of   t h e   r o t a r y   l o b e   pump  a d d s   s i g n i f i c a n t l y   to   t h e   c o s t  

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

of  t h e   pump  by   r e a s o n   of   l o s s e s   i n   t h e   c o u p l i n g s   t h e  

t i m i n g   g e a r s   and  t h e   b e a r i n g s .  

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

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

or   v a r i a b l e   s p e e d   d r i v e   by  means   of  a  f l e x i b l e   c o u p l i n g  

o r   t h e   l i k e .   In   e a c h   c a s e ,   t h e   a d a p t e r   p o r t i o n   of  t h e  

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

d r i v e s   r e l a t i v e l y   e a s y .   When  t h e   d r i v e   a s s e m b l y  

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

g e a r - t y p e   h y d r a u l i c   m o t o r ,   h o w e v e r ,   t h e r e   e x i s t s   a  

s u b s t a n t i a l   and  w a s t e f u l   d u p l i c a t i o n   of   c o m p o n e n t s .  

T h u s ,   g e a r - t y p e   h y d r a u l i c   m o t o r s   and   v a r i a b l e   s p e e d  

d r i v e   a s s e m b l i e s   i n c l u d e   g e a r s ,   b e a r i n g s ,   s e a l s ,   a n d  

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

i n   t h e   r o t a r y   l o b e   a p p a r a t u s   a d a p t e r .   W h i l e   t h e r e   a r e  

many  a d v a n t a g e s   f r o m   b e i n g   a b l e   to   f o r m   p o w e r   s y s t e m  

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

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

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



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

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of  t h e   p r e s e n t  

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

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

as  e n h a n c e d   e f f i c i e n c y .  

I t   i s   a  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

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

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

so  as  t o   e n a b l e   a  r e d u c t i o n   i n   t h e   n u m b e r   a n d  

c o m p l e x i t y   of  p a r t s   i n   t h e   a s s e m b l y .  

S t i l l   a  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

i s   t o   p r o v i d e   an  i m p r o v e d   v a r i a b l e   s p e e d   d r i v e   a s s e m b l y  

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

t h e   l i k e   t h e r e t o .  

The  u n i t i z e d   p o w e r   s y s t e m   a s s e m b l y   of  t h e   p r e s e n t  

i n v e n t i o n   has   o t h e r   o b j e c t s   and  f e a t u r e s   of  a d v a n t a g e  

w h i c h   w i l l   b e c o m e   more   a p p a r e n t   f r o m   and  a r e   s e t   f o r t h  

i n   more   d e t a i l   in   t he   f o l l o w i n g   d e s c r i p t i o n   of  t h e  

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

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

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

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

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

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

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

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



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

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

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

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

s h a f t   of   s a i d   d r i v e   u n i t   t o - e s a i d   i n p u t   s h a f t s   of  s a i d  

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

c o u p l i n g   s a i d   o u t p u t   s h a f t   to   s a i d   i n p u t   s h a f t s   of  s a i d  

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

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

s e c o n d   o u t p u t   s h a f t   t o   t h e   f i r s t - n a m e d   o u t p u t   s h a f t  

f o r   s y n c h r o n o u s   c o u n t e r   r o t a t i o n   w i t h   r e s p e c t   t h e r e t o ,  

and   s a i d   b e a r i n g   m e a n s   i n   s a i d   d r i v e   u n i t   b e i n g   f o r m e d  

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

s a i d   f r a m e ;   and  t h e   l o b e s   of   s a i d   r o t a r y   l o b e   d e v i c e  

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

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

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

s i n g l e   u n i t i z e d   p o w e r   s y s t e m   a s s e m b l y .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

e x a m p l e   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  

i n   w h i c h : -  

FIGURE  1  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t i a l l y  

b r o k e n   away  and  p a r t i a l l y   i n   c r o s s   s e c t i o n ,   s h o w i n g   a  

p o w e r   s y s t e m   a s s e m b l y   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 .  



FIGURE  2  i s   an  e n l a r g e d ,   s i d e   e l e v a t i o n a l   v i e w   i n  

c r o s s - s e c t i o n   of   a  p o r t i o n   of   t h e   p o w e r   s y s t e m   a s s e m b l y  

of   FIGURE  1 .  

The  p o w e r   s y s t e m  a s s e m b l y   of  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 ; t h e   d r a w i n g   by  a  d r i v e   u n i t ,  

g e n e r a l l y   d e s i g n a t e d   21,   w h i c h   i s   s u r r o u n d e d   by  a  b r o k e n  

l i n e   and   i s   h e r e   i l l u s t r a t e d   as  a  h y d r a u l i c   o r  

h y d r o s t a t i c   v a r i a b l e   s p e e d   d r i v e .   D r i v e   u n i t   21  i s  

f o r m e d   f o r   m o u n t i n g   of  m o t o r   22  t h e r e t o   by  means   o f  

b r a c k e t s   2 3 ' w h i c h   a r e   s e c u r e d   to   m o t o r   moun t   p l a t e   2 4 .  

T y p i c a l l y ,   t h e   v a r i a b l e   s p e e d   d r i v e   21  and  m o t o r   22  w i l l  

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

a c c o r d a n c e   w i t h   t h e   end  u s e r ' s   r e q u i r e m e n t s   and   w i l l   b e  

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

As  shown   i n   t h e   d r a w i n g ,   v a r i a b l e   s p e e d   d r i v e   2 1  

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

d i s p l a c e m e n t   pump  26  h y d r a u l i c a l l y   c o u p l e d   a t   27  t o  

p o s i t i v e   d i s p l a c e m e n t   h y d r a u l i c   m o t o r   28  t h u s ,   t h e   i n p u t  

s h a f t   of  t h e   v a r i a b l e   s p e e d   d r i v e   i s   shown  a t   29  and  i s  

c o u p l e d   by  p u l l e y   b e l t s   31  to   t h e   o u t p u t   s h a f t   32  o f  

m o t o r   22 .   H y d r a u l i c   f l u i d   i n p u t   f r o m   a  sump  ( n o t   s h o w n )  

to   pump  26  i s   p r o v i d e d   t h r o u g h   c o n d u i t   33  and   s t r o k e  

a d j u s t m e n t   m e a n s   ( n o t   s h o w n )   i s   u s e d   to   v a r y   t h e  

d i s p l a c e m e n t   of  t h e   pump,   w h i c h   i s   p r e f e r a b l y   p r e s s u r e  

c o m p e n s a t e d ,   f o r   i n p u t   t h r o u g h   c o n d u i t   27  to   p o s i t i v e  

d i s p l a c e m e n t   m o t o r   28.   C o n d u i t   34  i s   c o u p l e d   t o  

m o t o r   28  and  i n   t u r n   to   a  r a d i a t o r   p o r t i o n   3 6  



i m m e d i a t e l y   p r o x i m a t e   f a n   37  of   t h e   d r i v e   f o r  

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

c o n d u i t   38  t o   t h e   s u m p .  

The  o u t p u t   s h a f t   39  f r o m   h y d r a u l i c   m o t o r   28  w i l l  

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

29  as  d e t e r m i n e d   by  v a r i a t i o n   of  t h e   d i s p l a c e m e n t   o f  

h y d r a u l i c   pump  26 .   T h u s ,   t h e   v a r i a b l e   d i s p l a c e m e n t  

pump  e n a b l e s   v a r i a t i o n   of  t h e   d r i v e   s p e e d   of  s h a f t   3 9  

w i t h   r e s p e c t   to   m o t o r   s h a f t   3 2 .  

I n   t h e   u s u a l   c o n f i g u r a t i o n ,   s h a f t   39  i s   c o u p l e d  

t o   a  g e a r   r e d u c t i o n   b o x   ( s i m i l a r   to  g e a r   means   61)  a n d  

t h e r e a f t e r   i s   s u p p o r t e d   by  a  b e a r i n g   h o u s i n g   b e f o r e  

s h a f t   39  p r o t r u d e s   f r o m   t h e   v a r i a b l e   s p e e d   d r i v e  

h o u s i n g   4 1 .   The  end   of  t h e   s h a f t   39  i n   FIGURE  1  d o e s  

n o t   e x t e n d   b e y o n d   h o u s i n g   41  s i n c e   i t   h a s   b e e n   m o d i f i 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 ,   b u t   i n   a  

c o n v e n t i o n a l   v a r i a b l e   s p e e d   d r i v e   i t   w o u l d   so  e x t e n d  

a n d   be  p r o v i d e d   w i t h   a  k e y   way  or   t h e   l i k e   so  t h a t   a  

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

c o u p l e   d r i v e   u n i t   21  w i t h   t h e   a p p a r a t u s   t o   be  d r i v e n .  

As  i l l u s t r a t e d   i n   FIGURE  1,   a  r o t a r y   l o b e  d e v i c e ,  

h e r e   a  pump  g e n e r a l l y   d e s i g n a t e d   4 2 ,   c a n   be  s e e n   to   b e  

m o u n t e d   to   d r i v e   u n i t   21.   The  r o t a r y   l o b e   pump  h e r e  

i l l u s t r a t e d   i n c l u d e s   a  p a i r   of  l o b e s   43  and   45  m o u n t e d  

f o r   c o u n t e r   r o t a t i o n   to   pump  s h a f t s   44  and   4 6 ,  

r e s p e c t i v e l y .   The  pump  f u r t h e r   i n c l u d e s   a  h o u s i n g   4 7  

f o r m e d   w i t h   a  f i g u r e   8 - t y p e   c a v i t y   48  i n   w h i c h   t h e   l o b e s  



r o t a t e ,   as  i s   w e l l   known   in   t h e   a r t .   The  p u m p  

f u r t h e r   i n c l u d e s   a  s e a l   and  b e a r i n g   s t r u c t u r e   49  a n d  

an  i n p u t   p o r t   and  c o n d u i t   51  ( s h o w n   i n   p h a n t o m )   and  a n  

o u t p u t   p o r t   w i t h   c o n d u i t   52  t o   e n a b l e  p u m p i n g   of  t h e  

m a t e r i a l   t o   be  h a n d l e d   by  t h e   pump  a s s e m b l y .  

As  t h u s   f a r   d e s c r i b e d ,   t h e   c o m p o n e n t s   of  t h e  

a p p a r a t u s   of  t h e   p r e s e n t   i n v e n t i o n   can   be   f o u n d   i n  

t h e   p r i o r   a r t .   As  w i l l   be  a p p a r e n t ,   h o w e v e r ,   a n  

a d a p t e r   m e a n s   or   t h e   l i k e   i s   r e q u i r e d   and  h a s   b e e n  

p r o v i d e d   f o r   c o u p l i n g   of   t h e   i n p u t   s h a f t s   44  and  4 6  

f o r   t h e   pump  t o   t h e   o u t p u t   s h a f t   39  of  t h e   v a r i a b l e  

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

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

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

g e a r s ,   a  s e c o n d   s h a f t ,   s e a l s   and   s h a f t   b e a r i n g s ,   as  w e l l  

as  an  a d a p t e r   h o u s i n g .   In   t h e   i m p r o v e d   p o w e r   s y s t e m  

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

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

v a r i a b l e   s p e e d   d r i v e   21  a r e   g i v e n   a  d u a l   f u n c t i o n   a n d  

t h e   r o t a r y   l o b e   pump  i s   d i r e c t l y   c o u p l e d   t o   v a r i a b l e  

s p e e d   d r i v e   u n i t   2 1 .  

As  i n d i c a t e d   a b o v e ,   s h a f t   39  i s   u s u a l l y   c o u p l e d  

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

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

v a r i a b l e   s p e e d   d r i v e   u n i t .   I n   t h e   p r e s e n t   i n v e n t i o n ,  

g e a r   m e a n s ,   g e n e r a l l y   d e s i g n a t e d   61 ,   a r e   m o u n t e d   t o  



o u t p u t   s h a f t   39.   As  i l l u s t r a t e d ,   a  r e d u c t i o n   g e a r  

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

s p e e d   d r i v e s ,   b u t   t h e   r e d u c t i o n   g e a r   s y s t e m   61  now  a l s o  

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

of  c o u p l i n g   d i r e c t l y   t o   r o t a r y   l o b e   pump  4 2 .   T h u s ,  

a  p i n i o n   g e a r   62  i s   m o u n t e d   on  s h a f t   39  and   d r i v e s   a  

f i r s t   d r i v e   g e a r   6 3 ,   w h i c h   i n   t u r n   i s   m e s h e d   w i t h   a n d  

d r i v e s   s e c o n d   d r i v e   g e a r   64 .   The  g e a r s 6 3   and  64  a r e  

of  t h e   same  d i a m e t e r   and   a c c o r d i n g l y   a re   c o u n t e r  

r o t a t i n g   i n   s y n c h r o n i s m .  

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

r e d u c t i o n   g e a r   m e a n s   6 1 ,   h o w e v e r ,   a  p a i r   of   o u t p u t  

s h a f t s   a r e   c o u p l e d   to   t h e   c o u n t e r   r o t a t i n g   g e a r s   63  a n d  

64 ,   and   s u c h   s h a f t s   a r e   a d v a n t a g e o u s l y   p r o v i d e d   b y  

common  s h a f t s   44  and   46  w h i c h   i n p u t   r o t a r y   l o b e   pump  4 2 .  

T h u s ,   b e a r i n g   m e a n s   66  and  67  s u p p o r t   s h a f t s   44  and   4 6  

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

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

w h i c h   a  r o t a r y   l o b e   d e v i c e   s u c h   as  a  pump  c an   b e  

d i r e c t l y   and   c l o s e l y   c o u p l e d .  

The  u s e   of  t h e   r e d u c t i o n   g e a r   m e a n s ,   b e a r i n g  

m e a n s   and   s e a l   m e a n s ,   as  w e l l   as  t h e   f r a m e   of   t h e  

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

s u p p o r t   of   t h e   o u t p u t   s h a f t   means   f r o m   t h e   v a r i a b l e  

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

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



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

S i n c e   pump  42  i s   a  r e l a t i v e l y   c o m p a c t   s t r u c t u r e   o n c e  

t h e   a d a p t e r   i s   e l i m i n a t e d ,   f r a m e   68  ( s c h e m a t i c a l l y  

r e p r e s e n t e d   as  a  l o n g i t u d i n a l l y   e x t e n d i n g   b e a m )   f o r   t h e  

v a r i a b l e   s p e e d   d r i v e   c an   r e a d i l y   a l s o   s u p p o r t   pump  4 2 .  

The  s e p a r a t e   pump  f r a m e ,   t h e r e f o r e ,   can   be  e l i m i n a t e d .  

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

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

i n   t h e   pump  a d a p t e r   c an   a l l   be  e l i m i n a t e d .   D i r e c t  

c o u p l i n g   or   m o u n t i n g   of  t h e   r o t a r y   l o b e   pump  o n t o   t h e  

o u t p u t   s h a f t s   of  t h e   v a r i a b l e   s p e e d   d r i v e   a l s o  

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

In   a d d i t i o n   to   t h e   e l i m i n a t i o n   of  a  d u p l i c a t i o n  

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

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

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

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

b e a r i n g s ,   and   t h e   pump  a d a p t e r   s e a l s ,   as  w e l l   as  i n   t h e  

f l e x   c o u p l i n g .  

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

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

a d a p t e r   a l s o   can   be  a c h i e v e d   when  d r i v e   m e a n s   21  i s   i n  

t h e   f o r m   of  a  h y d r a u l i c   g e a r - t y p e   pump.   As  b e s t   may  b e  

s e e n   i n   FIGURE  2,  i f   p i n i o n   62  and  s h a f t   39 ,   shown  i n  

p h a n t o m ,   a r e   e l i m i n a t e d   and  h o u s i n g   81  i s   f o r m e d   as  a  

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

s h a f t s   44  and  46  and  w h i c h   h o u s i n g   i s   p r o v i d e d   w i t h   a n  



i n p u t   and   o u t p u t   p o r t ,   t h e   g e a r   r e d u c t i o n   m e a n s   61  c a n  

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

m o t o r .   As  s u c h ,   t h e   c o u n t e r   r o t a t i n g   g e a r s   63  and  6 4  

w o u l d   be  d r i v e n   by  a  h y d r a u l i c   w o r k i n g   f l u i d ,   r a t h e r  

t h a n   s h a f t   39 .   I n   t h e   u s u a l   g e a r - t y p e   h y d r a u l i c   m o t o r  

t h e r e   i s   a  s i n g l e   o u t p u t   s h a f t ,   b u t   i n   t h e   a p p a r a t u s  

of   t h e   p r e s e n t   i n v e n t i o n ,   b o t h   g e a r s   63  and  64  w o u l d   b e  

p r o v i d e d   w i t h   o u t p u t   s h a f t s ,   n a m e l y   s h a f t s   44  and  4 6 ,  

w h i c h   a g a i n   a r e   p r o v i d e d   w i t h   b e a r i n g   means   66  and  6 7  

and   a r e   d i r e c t l y   c o u p l e d   to   l o b e s   43  and  45  o f   r o t a r y  

l o b e   pump  4 2 .   The  s e a l s   and  b e a r i n g s   w h i c h   w o u l d  

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

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

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

a d a p t a t i o n   or   i n p u t   i n t o   a  r o t a r y   l o b e   p u m p .  

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

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

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

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

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

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

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

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

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

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

t h r o u g h   a  v a r i a b l e   s p e e d   d r i v e   or   g e a r - t y p e   h y d r a u l i c  

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



m i l l s ,   p r e s s e s   and  t h e   l i k e   w h i c h   r e q u i r e   o r  

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

e l e m e n t s .  



1.   A  p o w e r   s y s t e m   a s s e m b l y   h a v i n g   a  d r i v e   u n i t  

i n c l u d i n g   one  of  a  g e a r   t y p e   h y d r a u l i c   m o t o r   ( 2 8 )   and  a  

m o t o r   ( 2 2 )   c o u p l e d   to   a  v a r i a b l e   s p e e d   d r i v e   a s s e m b l y  

( 2 1 ) ,   s a i d   d r i v e   u n i t   f u r t h e r   i n c l u d i n g   a  f r a m e   ( 6 8 ) ,  

b e a r i n g   m e a n s   ( 6 6 ,   6? )   m o u n t e d   t o   s a i d   f r a m e ,   and  a n  

o u t p u t   s h a f t   ( 4 4 )   r o t a t a b l y   m o u n t e d   i n   s a i d   b e a r i n g  

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

d r i v e   a s s e m b l y ;   and   a  r o t a r y   l o b e   d e v i c e   ( 4 2 )   h a v i n g  

two  i n p u t   s h a f t s   ( 4 4 ,   4 6 )   m o u n t e d   f o r   c o u n t e r   r o t a t i o n  

t o   d r i v e   t h e   s a m e ,   s a i d   r o t a r y   l o b e   d e v i c e   ( 4 2 )   f u r t h e r  

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

s h a f t   ( 3 9 )   of   s a i d   d r i v e   u n i t   to   s a i d   i n p u t   s h a f t s  

( 4 4 ,   4 6 )   of  s a i d   r o t a r y   l o b e   d e v i c e ,   c h a r a c t e r i s e d   i n  

t h a t   s a i d   m e a n s   c o u p l i n g   s a i d   o u t p u t   s h a f t   ( 3 9 )   to   s a i d  

i n p u t   s h a f t s   ( 4 4 ,   4 6 )   of  s a i d   r o t a r y   l o b e   d e v i c e   i s  

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

( 4 6 ) ,   t i m i n g   g e a r   m e a n s   ( 6 3 ,   64)   c o u p l i n g   s a i d   s e c o n d  

o u t p u t   s h a f t   ( 4 6 )   t o   t h e   f i r s t - n a m e d   o u t p u t   s h a f t   ( 4 4 )  

f o r   s y n c h r o n o u s   c o u n t e r   r o t a t i o n   w i t h   r e s p e c t   t h e r e t o ,  

and   s a i d   b e a r i n g   m e a n s   ( 6 6 ,   67)   i n   s a i d   d r i v e   u n i t   b e i n g  

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

f r o m   s a i d   f r a m e   ( 6 8 ) ;   and   t he   l o b e s   ( 4 3 ,   4 5 )   of  s a i d  

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

f i r s t - n a m e d   o u t p u t   s h a f t   ( 4 4 )   and   s a i d   s e c o n d   o u t p u t   s h a f t  

( 4 6 )   o f   s a i d   d r i v e   u n i t   f o r   c l o s e - c o u p l e d   d r i v i n g   o f  

s a i d   r o t a r y   l o b e   d e v i c e   ( 4 2 )   as  a  s i n g l e   u n i t i z e d   p o w e r  



s y s t e m   a s s e m b l y .  

2.  A  p o w e r   s y s t e m   a s s e m b l y   as  c l a i m e d   i n  

C l a i m   1  c h a r a c t e r i s e d   i n   t h a t   s a i d   d r i v e   u n i t   i s  

p r o v i d e d   by  a  m o t o r   ( 2 8 )   c o u p l e d   t o   a  v a r i a b l e   s p e e d  

d r i v e   ( 2 6 )   and   s a i d   g e a r   means   ( 6 3 ,   64)   i s   c o u p l e d  t o  

an  o u t p u t   s h a f t   ( 3 9 )   of  s a i d   v a r i a b l e   s p e e d   d r i v e .  

3 . .   A  p o w e r   s y s t e m   a s s e m b l y   as  c l a i m e d   i n  

C l a i m   2  c h a r a c t e r i s e d   i n   t h a t   s a i d   v a r i a b l e   s p e e d   d r i v e  

a s s e m b l y   i s   a  h y d r a u l i c   v a r i a b l e   s p e e d   d r i v e   ( 2 1 )   h a v i n g  

a  v a r i a b l e   d i s p l a c e m e n t   h y d r a u l i c   pump  ( 2 6 )   c o u p l e d   to   a  

p o s i t i v e   d i s p l a c e m e n t   h y d r a u l i c   m o t o r   ( 2 8 ) .  

4 .   A  p o w e r   s y s t e m   a s s e m b l y   as  c l a i m e d   i n   C l a i m  

1  c h a r a c t e r i s e d   i n   t h a t   s a i d   d r i v e   u n i t   ( 2 1 )   i n c l u d e s  

r e d u c t i o n   g e a r   means   ( 6 1 ) ,   and  s a i d   t i m i n g   g e a r   m e a n s  

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

5.  A  m o t o r - p u m p   a s s e m b l y   i n c l u d i n g  

( a )   a  m o t o r   ( 2 8 )   h a v i n g   a  m o t o r   o u t p u t   s h a f t   ( 3 9 ) ;  

( b )   a  v a r i a b l e   s p e e d   d r i v e   ( 2 1 )   c o u p l e d   to   s a i d  

m o t o r   o u t p u t   s h a f t   ( 3 9 )   and  h a v i n g   r e d u c t i o n   g e a r   m e a n s  

( 6 1 ) ,   b e a r i n g   m e a n s   ( 6 6 ,   6 7 ) ,   s e a l   m e a n s   ( 4 9 ) ,   and  a  

d r i v e   o u t p u t   s h a f t   ( 4 4 ,   4 6 ) ;  

( c )   a d a p t e r   means   c o u p l e d   to   s a i d   d r i v e   o u p u t  

s h a f t   and  f o r m e d   w i t h   t i m i n g   g e a r   m e a n s ,   b e a r i n g   m e a n s ,  

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

f o r   s y n c h r o n o u s   c o u n t e r   r o t a t i o n ;   a n d  

( d )   a  l o b e - r o t e r   pump  ( 4 2 )   m o u n t e d   to   s a i d   a d a p t e r  

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



s a i d   a d a p t e r   means   i s   i n c o r p o r a t e d   i n t o   s a i d  

v a r i a b l e   s p e e d   d r i v e   ( 2 1 )   w i t h   s a i d   r e d u c t i o n   g e a r  

m e a n s   ( 6 1 )   p r o v i d i n g   s a i d   t i m i n g   g e a r   m e a n s ,   and   s a i d  

b e a r i n g   m e a n s   ( 6 6 ,   67)   and  s a i d   s e a l   m e a n s   ( 4 9 )   of  s a i d  

v a r i a b l e   s p e e d   d r i v e   ( 2 1 )  a r e   f o r m e d   f o r   s u p p o r t   of  t w o  

o u t p u t   s h a f t s   ( 4 4 ,   4 6 ) ;   and   s a i d   l o b e - r o t o r   pump  ( 4 2 )  

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

v a r i a b l e   s p e e d   d r i v e .  

6 .   A  v a r i a b l e   s p e e d   d r i v e   a s s e m b l y   i n c l u d i n g   a  

h o u s i n g   ( 4 7 ) ,   i n p u t   s h a f t   m e a n s   ( 3 9 )   f o r m e d   f o r  

c o u p l i n g   to   a  d r i v e   m o t o r   ( 2 8 )   and   e x t e n d i n g   i n t o   s a i d  

h o u s i n g ,   o u t p u t   s h a f t   m e a n s   ( 4 4 ,   46)   f o r m e d   f o r   c o u p l i n g  

to   an  a p p a r a t u s   to   be  d r i v e n   and   e x t e n d i n g   f r o m   s a i d  

h o u s i n g ,   and   s p e e d   v a r i a t i o n   m e a n s   ( 2 6 )   m o u n t e d   i n   s a i d  

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

o u t p u t   s h a f t   m e a n s ,   s a i d   s p e e d   v a r i a t i o n   means   b e i n g  

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

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

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

t h a t   s a i d   o u t p u t   s h a f t   means   i s   p r o v i d e d   as  a  p a i r   o f  

r o t a t a b l e   o u t p u t   s h a f t s   ( 4 4 ,   4 6 )   e x t e n d i n g   f r o m   s a i d  

h o u s i n g ;   and   g e a r   m e a n s   ( 6 3 ,   64)   m o u n t e d   i n   s a i d   h o u s i n g  

and   i n t e r p o s e d   b e t w e e n   s a i d   p a i r   of  o u t p u t   s h a f t s   a n d  

s a i d   s p e e d   v a r i a t i o n   m e a n s   ( 2 6 )   and  f o r m e d   and  c o u p l e d  

f o r   s y n c h r o n o u s   c o u n t e r - r o t a t i o n   of  s a i d   p a i r   of  o u t p u t  

s h a f t s .  



7.  A  v a r i a b l e   s p e e d   d r i v e   a s s e m b l y   as  c l a i m e d  

i n   C l a i m   6  c h a r a c t e r i s e d   in   t h a t   s a i d   s p e e d   v a r i a t i o n  

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

d i s p l a c e m e n t   pump  ( 2 6 )   c o u p l e d   to   s a i d   i n p u t   s h a f t  

m e a n s   ( 3 9 )   and  a  p o s i t i v e   d i s p l a c e m e n t   m o t o r   ( 2 8 )  

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

s a i d   g e a r   m e a n s   ( 6 3 ,   64)   i s   c o u p l e d   to   s a i d   p o s i t i v e  

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

8.  A  v a r i a b l e   s p e e d   d r i v e   a s s e m b l y   as  c l a i m e d  

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

( 4 2 )   i s   c l o s e   c o u p l e d   d i r e c t l y   to   s a i d   p a i r   of   o u t p u t  

s h a f t s   ( 4 4 ,   4 6 ) .  
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