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©  Hot  melt  adhesive  pump  with  ported  gears. 
©  A  hot  melt  adhesive  pump  having  a  first  stage  gear 
pump  for  metering  molten  hot  melt  adhesive  into  a  second 
stage  gear  pump  where  gas  is  mixed  and  driven  into  solution 
with  the  adhesive  is  provided  with  ports  extending  between 
opposed  gear  faces  permitting  the  leakage  of  adhesive  under 
pressure  between  gear  faces.  Pressure  imbalances  which 
might  otherwise  exist  due  to  the  accumulation  of  hot  melt 
adhesive  in  an  interface  between  the  gear  faces  and  adjacent 
surfaces,  e.g.,  a  pair  of  plates,  between  which  the  gears  are 
sandwiched,  are  alleviated  because  adhesive  under  pressure 
in  this  interface  can  pass  through  the  ports,  thereby  balanc- 
ing  the  thrust  forces  on  the  opposed  gear  faces.  The  result  is 
reduced  gear  and  end  plate  wear  and  increased  pump  life. 

FIG.  I 
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A   hot  melt  adhesive  pump  having  a  first  stage  gear 
pump  for  metering  molten  hot  melt  adhesive  into  a  second 
stage  gear  pump  where  gas  is  mixed  and  driven  into  solution 
with  the  adhesive  is  provided  with  ports  extending  between 
opposed  gear faces  permitting  the  leakage  of  adhesive  under 
pressure  between  gear  faces.  Pressure  imbalances  which 
might  otherwise  exist  due  to  the  accumulation  of  hot  melt 
adhesive  in  an  interface  between  the  gear  faces  and  adjacent 
surfaces,  e.g.,  a  pair  of  plates,  between  which  the  gears  are 
sandwiched,  are  alleviated  because  adhesive  under  pressure 
in  this  interface  can  pass  through  the  ports,  thereby  balanc- 
ing  the  thrust  forces  on  the  opposed  gear  faces.  The  result  is 
reduced  gear  and  end  plate  wear  and  increased  pump  life. 



F i e l d   of  the  I n v e n t i o n  

This  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   to  hot  m e l t  

adhcd ive   sys t ems ,   such  as  hot  melt   adhes ive   foam 

s y s t e m s ,   and  more  p a r t i c u l a r l y   to  a  hot  melt  a d h e s i v e  

gear   pump  for  use  in  such  a  sys tem  having   p o r t s   f o r  

p r e s s u r e   e q u a l i z a t i o n   along  the  gear   f a c e s .  

Background  of  the  I n v e n t i o n  

T h e r m o p l a s t i c   a d h e s i v e s   or  s o - c a l l e d   " h o t  

mel t"   a d h e s i v e s   are  wide ly   used  t h r o u g h o u t   i n d u s t r y  

for  a d h e r i n g   s u b s t r a t e s   one  wi th   a n o t h e r .   C o n v e n t i o n -  

a l l y ,   hot  melt   a d h e s i v e s   are  c o n v e r t e d   from  a  s o l i d   t o  

a  mol ten   s t a t e   in  a  tank.   The  me l t ed   m a t e r i a l   is  t h e n  

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

pumped  to  one  or  more  a p p l i c a t o r s   or  d i s p e n s e r s .  

One  of  the  most  common  uses  of  hot  m e l t  

a d h e s i v e s   is  in  the  packag ing   and  c a r t o n i n g   i n d u s t r y ,  

where  the  quick  s e t t i n g   time  of  hot  melt  a d h e s i v e s   i s  

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

the  use  of  hot  melt   a d h e s i v e s   in  t h i s   i n d u s t r y   came 

from  the  d i s c o v e r y   tha t   the  a d h e s i v e   s t r e n g t h   of  a  

bond  a c h i e v e d   with  a  g iven  q u a n t i t y   of  a  s e l e c t e d   h o t  

melt  a d h e s i v e   can  be  a p p r e c i a b l y   improved  if   t h e  



a d h e s i v e   is  a p p l i e d   as  a  c e l l u l a r   foam  r a t h e r   than  i n  

the  c o n v e n t i o n a l   way  as  a  non-foamed  a d h e s i v e .   F o r  

example ,   in  U.S.  Pat .   No.  4 , 2 0 0 , 2 0 7 ,   a  pump  sy s t em  i s  

d i s c l o s e d   which  is  p a r t i c u l a r l y   adapted   for  d i s p e n s i n g  

hot  mel t   a d h e s i v e   foam.  This  pump  system  employs   a 

two  s t a g e   gear  pump,  each  s t age   c o m p r i s i n g   o p p o s i t e l y  

r o t a t i n g   and  meshed  gear   p a i r s   c a r r i e d   on  a  d r i v e   a n d  

i d l e r   s h a f t .   The  motor  d r i v e n   gear   pumps  mix  t h e  

l i q u i d   . adhes ive   with  a  foaming  a g e n t ,   and  s u p p l y   t h e  

m i x t u r e   under  p r e s s u r e ,   as,   for  example ,   300  p o u n d s  

per  s q u a r e   inch,   to  a  c o n v e n t i o n a l   a d h e s i v e   d i s p e n s i n g  

g u n .   In  such  gear  pumps,  the  l i q u i d   flow  is  " s e g -  

m e n t e d , "   as  d i s c r e t e   vo lumes ,   in  the  i n t e r t o o t h   s p a c e s  

of  the  g e a r s .   The  a c t i o n   of  the  meshing  gear   t e e t h   on  

the  segmented  p o r t i o n   of  the  f l u i d s   mixes  and  p r c s -  

s u r i z e s   the  f l u i d s .  

The  gear  p a i r s   of  each  pump  s t a g e   a r e  

l o c a t e d   in  "pump  p l a t e s " ,   and  sandwiched   w i t h i n   a  

s t a c k   of  p l a t e s   which  make  up  the  pump  h o u s i n g .   (Fo r  

the  sake  of  c l a r i t y   in  d e s c r i p t i o n   h e r e i n a f t e r ,   " o u t -  

ward"  r e f e r s   to  r a d i a l l y   outward  wi th   r e s p e c t   to  t h e  

c e n t e r   (or  c e n t e r   p l a t e )   of  the  pump,  whi le   " i n w a r d "  

r e f e r s   to  r a d i a l l y   inward  to  the  same  c e n t e r . )   I t   h a s  

been  found  t h a t   a d h e s i v e ,   under  p r e s s u r e   from  t h e  

g e a r s ,   m i g r a t e s   i nward ly   from  the  gear   t e e t h   a l o n g  

both   s i d e s   of  the  gears   and  toward  a  r e s p e c t i v e   g e a r  

s h a f t .   That  is ,   the  a d h e s i v e   ge t s   be tween  the  g e a r  

f ace s   and  the  a d j a c e n t   p l a t e s   which  sandwich  the   g e a r s  

in  the  s t a c k   hous ing .   Hot  melt   be tween  the  o u t w a r d  



f a c i n g   gear   s u r f a c e s   and  the  end  p l a t e s   of  the  s t a c k  

can  seep  out  along  the  gear   s h a f t s ,   t h r o u g h   t h e  

c l e a r a n c e   gap  between  the  s h a f t s   and  the  p l a t e s   of  t h e  

s t a c k .   This  r e l i e v e s   p r e s s u r e   b u i l d u p   at  t h i s   i n t e r -  

f ace .   Hot  melt  between  the  inward  fac ing   s u r f a c e s   o f  

the  gea r s   cannot   seep  out  in  t h i s   manner,  however ,   d u e  

to  the  f a c t   tha t   the  gears   are  f i t   to  the  s h a f t   much 

t i g h t e r   than  the  s h a f t s   are  f i t   w i t h i n   the  p l a t e s   i n  

the  s t a c k .   A  b u i l d u p   of  p r e s s u r i z e d   a d h e s i v e   t h u s  

o c c u r s   at  these   two  inward  i n t e r f a c e s .   For  e x a m p l e ,  

one  gear   face  may  have  a  b u i l d u p   p r e s s u r e   e x e r t e d  

t h e r e o n   of  120  p . s . i . ,   whi le   the  o p p o s i t e   gear   f a c e  

only  1 0  -   30  p . s . i .   (both  p r e s s u r e s   i n d i c a t e d   in  t h e  

r e g i o n   a d j a c e n t   the  s h a f t ) .   This  r e s u l t s   in  a  p r e s -  

sure  imbalance   on  o p p o s i t e   faces  of  the  g e a r s   and  

p roduces   an  a x i a l l y   outward  t h r u s t   on  the  g e a r s .   The 

gea r s   are  c o n s e q u e n t l y   f o r ced   toward  and  t y p i c a l l y  

in to   c o n t a c t   with  the  end  p l a t e s ,   p r o d u c i n g   g r e a t e r  

wear  on  the  gears   and  the  end  p l a t e s   in  t h i s   a r e a .  

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

It  is  a  p r imary   o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  improved  gear   pump  for  an  a p p a r a t u s   f o r  

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

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

opposed  gear  faces  to  reduce   wear  on  the  pump  p a r t s .  

It  is  a  p a r t i c u l a r   o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e  

such  p r e s s u r e   ba l anced   gea r s   in  a  two  s t age   gear   pump 

for  a  hot  melt  adhes ive   foam  system,   by  p e r m i t t i n g   t h e  



l e a k a g e   of  a d h e s i v e   under  p r e s s u r e   between  o p p o s e d  

gear   f a c e s .  

These  as  well   as  o t h e r   o b j e c t s   have  b e e n  

a c c o m p l i s h e d   th rough  the  p r o v i s i o n   of  p r e s s u r e   r e l i e f  

p o r t s   e x t e n d i n g   between  opposed  gear   f a c e s ,   such  t h a t  

p r e s s u r i z e d   a d h e s i v e   m i g r a t i n g   between  a  gear   face   a n d  

an  a d j a c e n t   s u r f a c e   of  a  gear   pump  hous ing   can  r e a d i l y  

pass   t h r o u g h   the  po r t s   and  out  a long  the  gear   s h a f t ,  

t h e r e b y   e l i m i n a t i n g   any  p r e s s u r e   imba lance   which  m i g h t  

o t h e r w i s e   e x i s t   along  the  inward  and  outward  s u r f a c e s  

of  the  g e a r s .  

In  a  p r e s e n t l y   p r e f e r r e d   embodiment  of  t h e  

i n v e n t i o n ,   an  improved  hot  melt   a d h e s i v e   s y s t e m  

i n c l u d e s   a  two  s tage   gear  pump  formed  of  a  f i r s t   s t a g e  

m e t e r i n g   gear   pump  and  a  second  s t age   mixing  g e a r  

pump.  Each  s tage   i n c l u d e s   a  p a i r   of  meshing  g e a r s ,  

with  both   p a i r s   of  gears   r o t a t a b l y   c a r r i e d   by  a  p a i r  

of  s h a f t s .   Each  p a i r   of  gea r s   is  l o c a t e d   in  c a v i t i e s  

in  a  pump  p l a t e ,   wi th   the  pump  p l a t e   s andwiched   in  a  

s t a c k   of  p l a t e s   forming  the  gear   h o u s i n g .   Hot  m e l t  

a d h e s i v e   flows  from  a  r e s e r v o i r   i n to   the  two  s t a g e  

pump  where  i t   is  p r e s s u r i z e d   in  the  meshing  g e a r s .  

A  p l u r a l i t y   of  s l o t s   are  formed  in  the  i n n e r  

c i r c u m f e r e n c e   of  the  gears   l e a v i n g   open  p o r t s   b e t w e e n  

the  g e a r s   and  the  s h a f t s .   These  p o r t s   a l low  p r e s -  

s u r i z e d   a d h e s i v e   in  the  inward  i n t e r f a c e s   be tween   t h e  

gea r s   and  c e n t e r   s tack   p l a t e   to  pass  t h r o u g h   the  p o r t s  

and  out  a long  a  r e s p e c t i v e   gear   s h a f t .   Th rus t   f o r c e s  

on  opposed   faces   of  the  g e a r s   are  t h e r e b y   b a l a n c e d ,  



r educ ing   wear  of  the  gears  and  end  p l a t e s   of  the  pump 

h o u s i n g .  

Br ief   D e s c r i p t i o n   of  the  Drawings  

Fig.   1  is  a  p e r s p e c t i v e   view,  p a r t i a l l y  

broken  away,  of  a  t h e r m o p l a s t i c   m a t e r i a l   me l t i ng   and 

d i s p e n s i n g   a p p a r a t u s ;  

Fig.  2  is  a  c r o s s - s e c t i o n a l   view  taken  a l o n g  

l ine   2-2  of  Fig.  1  of  the  gear  pump  of  Fig.   1,  d e t a i l -  

ing  the  gear  a r rangement   in  a  s t a cked   p l a t e   pump 

h o u s i n g ;  

Fig.  3  is  a  c r o s s - s e c t i o n a l   view  along  l i n e  

3-3  of  Fig.   2  showing  one  a r rangement   for  the  p r e s s u r e  

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

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  

This  i n v e n t i o n   is  p a r t i c u l a r l y   adap ted   f o r  

use  in  a  hot  melt  adhes ive   d i s p e n s e r ,   such  as  t h a t  

shown  in  U.  S.  Pat .   No.  4 ,009 ,974 ,   "Method  and  A p p a r a -  

tus  for  Pumping  Viscous  M a t e r i a l " .   The  i n v e n t i o n   h a s  

s p e c i f i c   a p p l i c a t i o n   as  an  improvement  in  a  type  o f  

two  s tage   gear  pump  for  a  hot  melt  dhes ive   foam 

d i s p e n s i n g   pump  such  as  tha t   shown  in  C .  S .   Pat .   No. 

4 , 2 0 0 , 2 0 7 ,   "Hot  Melt  Adhesive  Foam  Pamp  System".   The 

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

hereby  i n c o r p o r a t e d   into  th i s   s p e c i f i c a t i o n ,   and  

r e f e r e n c e   should  be  made  to  these  two  p a t e n t s   f o r  

d e t a i l   g e n e r a l l y   r e l a t i n g   to  the  d i s p e n s e r   and  g e a r  

pump.  The  fo l lowing   d e t a i l e d   d e s c r u p t i o n   c o n c e n t r a t e s  

s p e c i f i c a l l y   on  an  improved  two  s tage   gear  pump  i n  

t h i s   e n v i t o n m e n t .  



R e f e r r i n g   now  to  Fig.   1,  a  hot  melt   d i s -  

p e n s e r   g e n e r a l l y   i n d i c a t e d   at  10  has  a  m e l t e r   ( n o t  

shown),   an  a d h e s i v e   m a t e r i a l   r e s e r v o i r   13,  a  gear   pump 

14,  and  a  m a n i f o l d   b lock   15.  S o l i d   t h e r m o p l a s t i c  

m a t e r i a l   in  the  form  of  chunks ,   p e l l e t s   or  b l o c k s   i s  

p l a c e d   in  the  top  of  a  hopper  (not  shown)  from  w h i c h  

i t   flows  t h r o u g h   the  h o p p e r ' s   open  bo t tom  in to   c o n t a c t  

wi th   the  m e l t e r ,   where  s u r f a c e   c o n t a c t   of  the  s o l i d  

t h e r m o p l a s t i c   m a t e r i a l   with  the  m e l t e r   causes   t h e  

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

molten  s t a t e .   The  molten  t h e r m o p l a s t i c   m a t e r i a l   t h e n  

flows  via  g r a v i t y   from  the  r e s e r v o i r   13  i n to   an  i n l e t  

16  of  the  pump  14.  The  pump  14  then  moves  the  m e l t e d  

m a t e r i a l   i n t o   the  man i fo ld   b lock   15  from  which  i t   i s  

d i r e c t e d   to  one  or  more  c o n v e n t i o n a l   a p p l i c a t o r s   o r  

d i s p e n s e r s   via  hoses  or  c o n d u i t s   1 7 .  

The  gear   pump  14  is  a  two  s t a g e   gear   pump 

having  i n t e r m e s h i n g   gear   t e e t h   which  o p e r a t e   a s  

m u l t i p l e   " p i s t o n s "   to  p u l l   incoming   l i q u i d   i n to   t h e  

pump,  p r e s s u r i z e   i t ,   and  d i s p e n s e   i t   from  the  pump 

o u t l e t .   Such  pumps  g e n e r a l l y   c r e a t e   a  s u c t i o n   on  t h e  

i n l e t   opening   16  so  as  to  draw  the  l i q u i d   i n to   t h e  

pump.  In  the  i l l u s t r a t e d   embodiment ,   gas  as  f o r  

example ,   a i r ,   n i t r o g e n   or  ca rbon   d i o x i d e   is  a l s o  

s u p p l i e d   to  the  pump  14  t h rough   pump  i n l e t   18  via  t h e  

i n l e t   tube  19.  As  w i l l   be  more  s p e c i f i c a l l y   se t   f o r t h  

below,  the  gas  13 mixed  with  the  mo l t en   a d h e s i v e   u n d e r  

p r e s s u r e   to  u l t i m a t e l y   g e n e r a t e   a  foam  a d h e s i v e .  



The  two  p a i r s   of  i n t e r m e s h i n g   gea r s   of  t h e  

pump  14  are  mounted  on  a  pa i r   of  p a r a l l e l   s h a f t s   30 

and  31.  One  of  these   s h a f t s   30  is  d r i v e n   by  a  m o t o r  

as,  for  example,   a  pneumat ic   motor  32,  whi le   the  o t h e r  

s h a f t   31  is  an  i d l e r   s h a f t .  

With  r e f e r e n c e   a l so   to  Fig.   2,  the  pump  14 

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

s t acked   on  top  of ,   and  c o n n e c t e d   to ,   the  m a n i f o l d  

block  15.  These  are  an  i n l e t   end  p l a t e   20,  a  f i r s t  

s tage   pump  p l a t e   21,  a  c e n t e r   por t   p l a t e   22,  a  s e c o n d  

s tage  pump  p l a t e   23,  and  an  o u t l e t   end  p l a t e   24,  a l l  

of  which  are  g e n e r a l l y   the  same  p e r i p h e r a l   c o n f i g u r a -  

t ion  and  s i z e ,   and  a l l   s t a c k e d   one  on  top  of  t h e  

o t h e r .   Each  s t age   of  t h i s   t w o - s t a g e   gear   pump  com- 

p r i s e s   o p p o s i t e l y   r o t a t i n g   meshed  gear   p a i r s   28a  and 

28b,  and  29.i  and  29b,  r e s p e c t i v e l y .   T h e  d r i v e n   g e a r s  

28a  and  29a  of  each  s t age   are  c a r r i e d   by  the  common 

dr ive   s h a f t   30,  and  the  i d l e r   gears   28b  and  29b  o f  

each  s tage   are  c a r r i e d   by  common  i d l e r   s h a f t   31.  

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

and  d i s p e n s e r   is  adap t ed   for  the  d e l i v e r y   of  hot  m e l t  

adhes ive   foam.  Molten  a d h e s i v e   is  d e l i v e r e d   at  t h e  

i n l e t   16  of  the  pump  14,  and  t h e r e   p a s s e s   to  t h e  

meshing  area  of  f i r s t   s t age   gears   28a,  28b.  The 

molten  adhes ive   i n f e e d   is  mete red   by  the  f i r s t   s t a g e  

pump  and  t r a n s f e r r e d   th rough   p o r t i n g   (not  shown)  i n  

c e n t e r   por t   p l a t e   22  to  the  meshing  a rea   of  s e c o n d  

gear  pa i r   29a,  29b.  A  gas,   e . g . ,   a i r ,   n i t r o g e n ,   o r  

carbon  d i o x i d e ,   is  a l so   i n t r o d u c e d   i n t o   the  s e c o n d  



s t a g e   pump,  (29a,  29b),  where  the  gas  and  m o l t e n  

a d h e s i v e   are  i n t i m a t e l y   mixed  at  a  p r e s s u r e   w h i c h  

f o r c e s   the  gas  to  go  i n to   s o l u t i o n   wi th   the  m o l t e n  

a d h e s i v e .   The  p r e s s u r i z e d   mol ten   a d h e s i v e / g a s   is  t h e n  

e x h a u s t e d   from  the  second  s t age   pump  th rough  an  o u t l e t  

(not  shown)  in  o u t l e t   end  p l a t e   24  and  in to   t h e  

m a n i f o l d   b lock  15  for  d i s p e n s i n g   th rough   hoses   1 7 .  

R e f e r r i n g   now  to  F i g s .  - 2   and  3,  f i r s t   s t a g e  

m e t e r i n g   gea r s   28a,  28b  are  l o c a t e d   in  a  p a i r   o f  

p a r t i a l l y   o v e r l a p p i n g   c i r c u l a r   gear   c a v i t i e s   36a,  36b 

which  are  d e f i n e d   in  the  f i r s t   s t age   pump  p l a t e   21 .  

The  second  s tage   mixing  pump  gea r s   are  l i k e w i s e  

l o c a t e d   in  a  second  pa i r   of  p a r t i a l l y   o v e r l a p p i n g   g e a r  

c a v i t i e s   37a,  37b  which  are  d e f i n e d   in  the  s e c o n d  

s t a g e   pump  p l a t e   23.  The  f i r s t   and  second  s tage   g e a r s  

are  c o n n e c t e d   to  t h e i r   r e s p e c t i v e   s h a f t s   by  b a l l   k e y s  

40  r e c e i v e d   in  s l o t   key-ways  41.  All  of  the  gea r s   a r e  

t i g h t l y   f i t   on  the  s h a f t s   30,  31  wi th   a  t o l e r a n c e   f i t  

on  the  o rde r   of  5/1C,000  of  an  inch .   The  t o l e r a n c e  

f i t   of  the  r o t a t i n g   s h a f t s   30,  31  with  the  p l a t e s   20 

t h r o u g h   24  of  the  pump  hous ing   is  on  the  o r d e r   o f  

3 -4 /1000   of  an  inch,   an  o r d e r   of  magni tude   l e s s   t h a n  

the  f i t   of  the  gears   to  the  s h a f t .  

With  s p e c i f i c   r e f e r e n c e   to  the  f i r s t   s t a g e  

pump,  i t   has  been  found  t h a t   hot   melt   adhes ive   p r e s -  

s u r i z e d   by  the  gears   m i g r a t e s   a long  the  i n t e r f a c e s  

between  the  gears   and  the  a d j a c e n t   p l a t e s   in  the  s t a c k  

from  the  gear   t e e t h   toward  a  r e s p e c t i v e   s h a f t .   T h a t  

i s ,   pressurized  hot  melt   a d h e s i v e   ge t s   in  t h e  



i n t e r f a c e   42  between  the  outward  f ac ing   s u r f a c e   of  t h e  

gears   28a,  28b  and  the  inward  f ac ing   s u r f a c e   of  t h e  

i n l e t   end  p l a t e   20.  P r e s s u r i z e d   hot  mel t   a d h e s i v e  

l i k e w i s e   ge t s   in  the  i n t e r f a c e   43  be tween   the  i n w a r d  

racing  s u r f a c e   of  gears   28a,  28b  and  the  o u t w a r d  

fac ing   s u r f a c e   of  the  c e n t e r   p l a t e   22.  The  c l e a r a n c e  

gap  between  a  gea r   face  and  a  p l a t e   is  about   . 5  -  

1 .5 /1000   of  an  i n c h .  

The  c l e a r a n c e   gap  in  the  f i t   be tween   t h e  

i n l e t   end  p l a t e   20  and  the  s h a f t s   30  and  31  a l l o w s  

p r e s s u r i z e d   a d h e s i v e   in  the  i n t e r f a c e   42  to  seep  o u t  

along  the  side  of  the  s h a f t s   and  out  beyond  the  top  o f  

the  end  p l a t e   20,  t h e r eby   r e l i e v i n g   p r e s s u r e   at  t h i s  

i n t e r f a c e   42.  Hot  melt  a d h e s i v e   caugh t   in  the  i n t e r -  

face  43  cannot   leak  out  in  a  l ike   manner ,   due  to  t h e  

t i g h t   f i t   of  the  gears   28a  and  28b   on  the  s h a f t s .   As 

a  consequence ,   hot  melt  a d h e s i v e   b u i l d s   up  in  t h i s  

i n t e r f a c e   43,  and  causes   a  p r e s s u r e   imba lance   on 

opposed  gear  faces   p roduc ing   a  t h r u s t   o n  t h e   f i r s t  

s tage   gears   2 8 a ,  2 8 b .   This  t h r u s t   d r i v e s   the  g e a r s  

a x i a l l y   o u t w a r d l y   and  a g a i n s t   the  bot tom  s u r f a c e   o f  

the  i n l e t   end  p l a t e   20,  c aus ing   e x c e s s i v e   a d h e s i v e  

wear  of  the  gears   and  the  end  p l a t e .   If  the  p r e s s u r e  

is  g r e a t   e n o u g h  a n d   for  an  ex t ended   t ime,   g a l l i n g   o f  

the  gears and plates can  occur   from  a d h e s i v e   -  

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

45  are  formed  between  the  opposed  s i d e s   of  the  g e a r s  

28a,  28b.  These  po r t s   45  take  the  form,  in  t h i s  

embodiment,   of  t h r e e   a x i a l l y   e x t e n d i n g   s l o t s   which  a r e  



e q u i a n g u l a r l y   spaced  around  the  i n n e r   c i r c u m f e r e n c e   o f  

each  gea r ,   which  s l o t s   ex t end   a long  the  e n t i r e   t h i c k -  

ness  of  each  gear .   S lo t s   hav ing   a  s e m i - s p h e r i c a l   w a l l  

c o n t o u r   with  a  depth  of  1/16  inch  have  been  used  t o  

a d v a n t a g e   with  gears   hav ing   a  5/8  inch  i n t e r n a l  

d i a m e t e r   and  11/8  inch  e x t e r n a l   d i a m e t e r .   A d h e s i v e  

b u i l d i n g  u p   i n  i n t e r f a c e   43  thus   f i n d s  a   ready  p a t h  

t h r o u g h   the  g e a r - t o - s h a f t   c o n n e c t i o n ,   and  can  t h e n  

m i g r a t e   out  beyond  the  end  p l a t e   20  along  the  s h a f t   i n  

the  manner  p r e v i o u s l y   d e s c r i b e d .   A  l ike   se t   of  p o r t s  

48  are  formed  in  the  second  s t a g e   gears   29a,  2 9 b ,  

which  would  o t h e r w i s e   be  s u b j e c t   to  the  same  p r e s s u r e  

imba lance   as  d e s c r i b e d   in  r e l a t i o n   to  the  f i r s t   s t a g e  

g e a r s .   P r e s s u r i z e d   a d h e s i v e   in  the  i n t e r f a c e   50 

between  gears   29a,  29b  and  the  a d j a c e n t   s ide  of  c e n t e r  

por t   p l a t e   22  can  then  pass  t h r o u g h   the  gears   and  o u t  

along  the  s h a f t s ,   as  in to   gap  52  between  the  pump  14 

and  m a n i f o l d   15. 

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

between  opposed  faces   of  the  g e a r s   by  the  use  of  p o r t s  

between  the  gear  faces  t h r o u g h   which  p r e s s u r i z e d  

a d h e s i v e   can  leak  thus  r e s u l t s   in  reduced  gear  and  e n d  

p l a t e   wear  and  i n c r e a s e d   pump  l i f e .  

Thus,  whi le   t h i s   i n v e n t i o n   has  been  d e -  

s c r i b e d   in  c o n n e c t i o n   wi th   a  s p e c i f i c   e m b o d i m e n t ,  

those   s k i l l e d   in  the  a r t   w i l l   r e c o g n i z e   m o d i f i c a t i o n s  

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

components   can  be  used  in  the  p r a c t i c e   of  t h i s   i n v e n -  

t i on   w i t h o u t   d e p a r t u r e   from  the  s p i r i t   or  scope  of  t h e  



g e n e r a l   i n v e n t i v e   c o n c e p t .   For  example ,   a l t h o u g h  

p o r t s   45  and  48  have  been  i l l u s t r a t e d   as  s l o t s   f o r m e d  

along  the  i nne r   c i r c u m f e r e n c e   of  the  g e a r s ,   the  p o r t s  

could   j u s t   as  wel l   be  a x i a l l y   e x t e n d i n g   s l o t s   f o r m e d  

in  the  d r i v e   s h a f t s   in  the  r eg ion   of  the  g e a r s .  

A l t e r n a t i v e l y ,   the  po r t s   45  and  48  could  e x t e n d  

e l s e w h e r e   t h rough   the  gears   t h e m s e l v e s   r a t h e r   t h a n  

be ing   l o c a t e d   along  the  i nne r   c i r c u m f e r e n c e ;   t h i s   i s  

p r e s e n t l y   c o n s i d e r e d   less   a d v a n t a g e o u s   however ,   due  t o  

the  t endency   of  the  adhes ive   to  m i g r a t e   to  the  s h a f t .  



1.  An  improved  gear  pump  for  a  f l u i d   d i s p e n s i n g  

a p p a r a t u s   c o m p r i s i n g :  

a  pa i r   of  meshed  gears   r o t a t a b l y   c a r r i e d   by 

a  p a i r   of  s h a f t s   for  p r e s s u r i z i n g   a  f l u i d ,   a n d  

a  gear  hous ing   e n c l o s i n g   sa id   meshed  g e a r s ,  

sa id   housing  having  a  p a i r   of  s u r f a c e s   be tween   w h i c h  

sa id   meshed  gears   are  s andwiched ,   sa id   s u r f a c e s   a n d  

sa id   gear  faces   forming  i n t e r f a c e s   t h r o u g h   w h i c h  

p r e s s u r i z e d   f l u i d   can  m i g r a t e ,  

each  s a id   gear   having  a  p o r t   e x t e n d i n g  

between  opposed  faces   of  the  gear  p e r m i t t i n g   p r e s -  

s u r i z e d   f lu id   to  pass  between  said  i n t e r f a c e s   t o  

b a l a n c e   f l u i d   p r e s s u r e   in  sa id   i n t e r f a c e s .  

The  improved  gear   pump  of  c l a im  1  w h e r e i n  

sa id   po r t s   are  l o c a t e d   between  said  s h a f t s   and  s a i d  

g e a r s .  



3.  An  improved  gear  pump  for  a  f l u i d   d i s p e n s i n g  

a p p a r a t u s   c o m p r i s i n g :  

a  p a i r   of  meshed  gea r s   r o t a t a b l y   c a r r i e d   by  

a  p a i r   of  s h a f t s   for  p r e s s u r i z i n g   a  f l u i d ,   and  

a  g f a r   pump  hous ing   e n c l o s i n g   said  m e s h e d  

g e a r s ,   s a id   housing  having  a  pa i r   of  g e n e r a l l y   p l a n a r  

s u r f a c e s . b e t w e e n   which  sa id   meshed  gears   are  l o c a t e d ,  

sa id   g e n e r a l l y   p l a n a r   s u r f a c e s   being  a d j a c e n t   o p p o s i t e  

faces   of  sa id   gears   and  forming  i n t e r f a c e s   a long  s a i d  

o p p o s i t e   faces   in  which  f l u i d   can  c o l l e c t ,  

sa id   s h a f t s   and  s a id   gea r s   d e f i n i n g   a  p o r t  

t h e r e b e t w e e n   p e r m i t t i n g   f l u i d   to  pass  between  s a i d  

o p p o s i t e   faces   to  t he reby   s u b s t a n t i a l l y   b a l a n c e   f l u i d  

p r e s s u r e  i n   both  said  i n t e r f a c e s .  

4.  The  improved  gear   pump  of  c la im  3  w h e r e i n  

sa id   gear   pump  has  two  s t a g e s ,   each  s tage   i n c l u d i n g   a 

p a i r   of  meshed  gea r s ,   both  p a i r s   of  gears   r o t a t a b l y  

c a r r i e d   by  a  pa i r   of  r o t a t a b l e   s h a f t s   mounted  in  s a i d  

gear   pump  hous ing ,   said  gear   pump  hous ing  being  fo rmed  

of  a  p l u r a l i t y   of  p l a t e s   a r r a n g e d   in  a  s t ack   wi th   s a i d  

gear  p a i r s   being  sandwiched   between  p l a t e s   in  s a i d  

s t a c k ,   and  where in   sa id   p o r t s   comprise   s l o t s   s p a c e d  

arou  d  the  inner   c i r c u m f e r e n c e   of  sa id   gea r s   a n d  

e x t e n d i n g   between  the  o p p o s i t e   faces  of  sa id   g e a r s .  



5.  An  improved  hot  melt  adhes ive   d i s p e n s e r   com- 

p r i s i n g :  

a  f i r s t   s t age   m e t e r i n g   pump  and  a  s e c o n d  

s tage   mixing  pump  for  p r e s s u r i z i n g   f l u i d   a d h e s i v e ,  

each  pump  having  an  i n l e t   and  an  o u t l e t ,  

each  sa id   pump  having  a  p a i r   of  m e s h i n g  

gears   r o t a t a b l y   mounted  on  a  pa i r   of  s h a f t s ,   each  s a i d  

gear  having  opposed   f a c e s ,  

means  for   s u p p l y i n g   f l u i d   a d h e s i v e   to  t h e  

i n l e t   of  said  f i r s t   s t age   pump, 

means  for  d e l i v e r i n g   hot  mel t   a d h e s i v e   f rom 

said  second  s t age   pump  to  an  a p p l i c a t o r ,   a n d  

a  gear   pump  hous ing   formed  of  a  p l u r a l i t y   o f  

s t acked   p l a t e d   e n c l o s i n g   sa id   meshing  g e a r s ,   s a i d   g e a r  

p a i r s   each  being  sandwiched  between  p l a t e s   in  s a i d  

s t ack   with  sa id   p l a t e s   and  gears   forming  a  p a i r   o f  

i n t e r f a c e s   a long  sa id   opposed  faces  of  each  gear   p a i r  

along  which  i n t e r f a c e s   p r e s s u r i z e d   a d h e s i v e   c a n  

m i g r a t e ,  

said  gea r s   each  having  at  l e a s t   one  p o r t  

formed  between  i t s   opposed  faces  t h r o u g h   which  p r e s -  

s u r i z e d   a d h e s i v e   can  pass  to  the reby   b a l a n c e   the  f l u i d  

p r e s s u r e   on  both  sa id   faces  of  each  g e a r .  

6.  The  improved  d i s p e n s e r   of  c l a im  5  f u r t h e r  

compr i s ing   a  p l u r a l i t y   of  po r t s   be tween   sa id   s h a f t s  

and  said  g e a r s .  
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