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©  A  magnetic  drive  mechanism  and  cooling 
system  for  driving  a  rotary  pump  having  a  mag- 
netic  rotary  drive  member  with  a  recess  therein. 
A  magnetic  rotary  driven  member  is  located  in 
the  recess  of  the  drive  member.  A  container  is 
located  between  the  drive  member  and  the 
driven  member  for  preventing  the  escape  of 
cooling  fluids  circulated  therein.  Inlet  and  outlet 
fluid  passages  extend  through  the  housing  of 
the  drive  mechanism  to  the  fluid  containment 
area.  Another  fluid  passage  extends  from  the 
fluid  containment  area  into  the  chamber  of  the 
pump.  A  cooling  fluid  is  pumped  through  the 
fluid  passages  at  a  higher  pressure  than  the 
pressure  of  the  pumped  fluid  within  the  pump  to 
prevent  flow  of  the  pumped  fluid  into  the  fluid 
passages  and  containment  area  of  the  drive 
mechanism  to  avoid  contamination  thereof 
while  the  cooling  fluid  is  circulated  to  cool  the 
driven  member. 
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Background  of  the  Invention 

This  invention  relates  to  a  magnetic  drive  mech- 
anism  for  a  pump  having  a  flushing  and  cooling  ar- 
rangement  which  allows  for  cooling  and  flushing  of 
the  magnetic  surface  of  the  rotary  driven  member. 

It  is  common  to  use  gear  pumps  with  sealed  mag- 
netically  coupled  drives.  Such  magnetically  coupled 
drives  eliminate  drive  shaft  seals,  which  are  a  major 
source  of  pump  leakage  and  contamination  of  the  en- 
vironment.  Generally,  these  types  of  pumps  have  a 
magnetic  drive  mechanism  with  a  sealed  housing 
separating  the  driving  and  driven  members.  A  gap  is 
provided  between  the  driven  member  and  the  sealed 
container  to  allow  for  the  circulation  of  cooling  fluid  to 
the  rear  portion  of  the  rotary  driven  member  and 
across  the  magnetic  driven  surface.  Such  a  magnet- 
ically  driven  pump  and  drive  mechanism  is  described 
in  United  States  Patent  Application  Serial  No. 
07/693,970,  filed  April  29,  1991. 

Such  magnetic  drive  mechanisms  are  sensitive  to 
temperatures  seen  along  the  magnetic  drive  and  driv- 
en  surfaces.  The  magnets  lose  strength  and  efficien- 
cy  as  temperature  increases.  This  problem  is  com- 
pounded  because  the  magnets  also  lose  strength  as 
the  distance  between  the  inner  and  outer  magnetic 
surfaces  increases.  Thus,  it  is  common  to  keep  the 
distance  between  the  inner  and  outer  magnetic  sur- 
faces  to  a  minimum.  However,  keeping  this  distance 
to  a  minimum  reduces  the  size  of  the  gap  between 
the  fluid  containment  canister  and  the  rotary  driven 
member.  Such  a  reduction  in  the  width  of  the  gap  se- 
verely  restricts  circulation  of  the  cooling  fluid  to  the 
back  side  of  the  inner  magnetic  surface,  thus  result- 
ing  in  increased  temperature  of  the  magnetic  surface 
and  decreased  drive  efficiency. 

In  addition,  such  magnetic  drive  mechanisms  of- 
ten  use  the  fluid  which  is  being  pumped  for  circulation 
around  the  rotary  driven  member  as  the  cooling  fluid. 
In  some  instances  the  pumped  fluid  may  contain 
harmful  ingredients  which  have  deleterious  effects  on 
the  components  of  the  magnetic  drive  mechanism 
when  the  pumped  fluid  is  circulated  through  the  mag- 
netic  drive  mechanism  resulting  in  premature  wear 
and  breakdown  of  the  magnetic  drive  mechanism.  In 
other  instances  the  pumped  fluid  may  contain  con- 
taminants,  such  that  when  the  pumped  fluid  is  circu- 
lated  through  the  magnetic  drive  mechanism,  the 
contaminants  may  build  up  in  the  cooling  fluid  passa- 
geways  resulting  in  decreased  circulation  of  the  cool- 
ing  fluid  or  the  contaminants  may  completely  block 
the  cooling  fluid  passages.  The  contaminants  from 
the  pumped  fluid  may  also  build  up  on  the  magnetic 
surfaces  of  the  drive  mechanism  causing  damage 
and  resulting  in  a  loss  of  magnetic  strength  and  a  loss 
of  drive  efficiency. 

Summary  of  the  Invention 

A  magnetic  drive  mechanism  and  cooling  system 
is  provided  for  driving  a  rotary  pump  to  pump  fluids. 

5  The  arrangement  provides  a  source  of  cooling  fluid 
which  is  separated  from  the  fluid  being  pumped  and 
precludes  entry  of  the  pumped  fluid  into  the  circula- 
tion  path  of  the  cooling  fluid.  The  drive  mechanism  in- 
cludes  a  housing  and  a  rotary  drive  member  located 

10  in  the  housing.  The  rotary  drive  member  includes  a 
cup-shaped  element  defining  a  recess  therein  and  a 
first  magnetic  surface.  A  rotary  driven  member,  which 
is  connectable  to  the  rotary  pump,  is  disposed  for  ro- 
tation  within  the  recess  of  the  rotary  drive  member. 

15  The  rotary  driven  member  includes  a  second  magnet- 
ic  surface  and  a  hub.  A  container  having  a  peripheral 
wall  member  with  inner  and  outer  surfaces  is  dis- 
posed  between  the  drive  member  and  the  driven 
member.  The  housing  includes  a  cooling  fluid  inlet 

20  port  which  is  adapted  for  connection  to  a  source  of 
cooling  fluid  which  is  separate  from  the  fluid  being 
pumped.  A  first  cooling  fluid  passage  extends  be- 
tween  the  inlet  port  and  the  interior  of  the  container. 
The  hub  includes  a  port  which  provides  a  second 

25  cooling  fluid  passage  from  a  first  side  of  the  hub  to  a 
second  side  of  the  hub.  Agap  is  defined  between  the 
driven  member  and  the  inner  surface  of  the  peripher- 
al  wall  of  the  container.  The  gap  defines  a  third  cool- 
ing  fluid  passage  which  extends  from  a  first  side  of 

30  the  hub  to  a  second  side  of  the  hub.  The  port  in  the 
hub  and  the  gap  combine  to  produce  a  fluid  circula- 
tion  path  interior  of  the  container  to  allow  for  constant 
fluid  circulation  between  the  first  and  second  sides  of 
the  hub.  A  fourth  cooling  fluid  passage  extends  be- 

35  tween  the  interior  of  the  container  and  the  pump 
along  the  drive  shaft  of  the  pump  to  allow  cooling  fluid 
to  flow  under  pressure  from  the  interior  of  the  contain- 
er  into  the  pump  and  thereby  prevent  inflow  of  the 
pumped  fluid  into  the  container.  A  cooling  fluid  outlet 

40  port  is  defined  in  the  housing.  Af  ifth  cooling  fluid  pas- 
sage  extends  between  the  interior  of  the  container 
and  the  outlet  port  to  allow  the  flow  of  cooling  fluid 
from  the  interior  of  the  container  and  out  of  the  hous- 
ing.  The  cooling  fluid  is  pumped  under  pressure 

45  through  the  passages  of  the  cooling  fluid  circulation 
path  to  cool  and  flush  the  magnetic  drive  mechanism 
and  to  prevent  the  pumped  fluid  from  entering  and 
contaminating  the  cooling  fluid  passageways,  the  in- 
terior  of  the  container,  and  the  components  of  the 

so  drive  mechanism. 

Description  of  the  Drawings 

Figure  1  is  a  cross  section  view,  partially  broken- 
55  away,  of  the  magnetic  drive  mechanism  of  the  pres- 

ent  invention  connected  to  a  pump. 
Figure  2  is  an  end  view,  taken  along  the  line  2-2 

in  Figure  1. 
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Figure  3  is  an  end  view,  taken  along  the  line  3-3 
in  Figure  1. 

Detailed  Description  of  the  Preferred  Embodiment 

The  present  invention  is  directed  to  a  magnetic 
drive  mechanism  and  cooling  system,  generally  de- 
picted  with  the  number4,  for  driving  a  gear  pump  121  . 
As  shown  in  Figure  1  ,  the  drive  mechanism  4  includes 
a  shaft  10  adapted  to  be  connected  to  an  external 
power  source.  The  shaft  10  includes  a  cylindrical  out- 
er  surface  11  extending  between  a  first  end  12  and  a 
second  end  14.  The  first  end  12  includes  keyway  16, 
and  the  second  end  14  includes  a  keyway  (not 
shown).  The  drive  mechanism  4  also  includes  a  bear- 
ing  housing  30.  The  bearing  housing  30  includes  a 
flange  32  and  a  stem  34.  A  bore  36  includes  a  cylin- 
drical  wall  38  and  extends  through  the  stem  34  and 
the  flange  32.  The  wall  38  has  a  first  end  40  and  a 
second  end  42.  Acircular  lip  44  extends  from  the  wall 
38  and  into  the  bore  36  at  the  first  end  40  of  the  wall 
38.  Acircular  recess  45  is  formed  in  the  wall  38  at  the 
second  end  42  of  the  wall  38.  A  plurality  of  apertures 
46  are  located  in  the  flange  32. 

The  shaft  10  extends  through  the  bore  36  of  the 
bearing  housing  30  and  is  supported  by  bearings  50 
and  52.  Each  bearing  50  and  52  includes  an  inner 
race  54,  an  outer  race  56  and  a  plurality  of  spherical 
balls  57.  The  inner  race  54  of  each  bearing  50  and  52 
is  located  against  the  wall  38  and  the  outer  race  56 
of  bearing  50  is  located  against  the  circular  lip  44. 
Positioned  between  the  inner  races  54  of  bearings  50 
and  52  is  a  spacer  58  which  encircles  the  shaft  1  0  and 
provides  for  proper  spacing  of  the  bearings  50  and  52. 
A  lock  washer  59  is  situated  within  the  circular  lip  44. 
A  lock  nut  60  is  affixed  on  top  of  the  lock  washer  59 
to  position  and  lock  the  bearings  50  and  52  in  place. 
A  spring  62  is  situated  between  bearing  52  and  a  re- 
taining  ring  64  at  the  second  end  42  of  the  wall  38. 
This  spring  62  is  compressed  and  held  in  place  by  re- 
taining  ring  64.  The  spring  62  and  retaining  ring  64 
also  provide  proper  preload  of  the  bearings  50  and  52 
and  retain  the  bearings  50  and  52  in  place. 

A  cup  shaped  rotary  drive  member  70  with  a  re- 
cess  71  therein,  includes  a  stem  72  which  is  attached 
to  the  second  end  14  of  the  shaft  1  0.  The  rotary  drive 
member  70  has  an  interior  surface  73.  A  bore  74  ex- 
tends  through  the  stem  72  of  the  rotary  drive  member 
70.  A  plurality  of  apertures  76  extend  through  the  ro- 
tary  drive  member  70.  These  apertures  76  reduce  the 
weight  of  the  rotary  drive  member  70  and  may  be 
used  for  circulating  cooling  fluid  around  the  drive 
member  70  as  disclosed  in  U.S.  Patent  Application 
No.  07/693,970  filed  April  29,  1991.  The  shaft  10  ex- 
tends  into  bore  74  and  is  affixed  thereto  by  a  wood- 
ruff  key  77  or  any  of  a  number  of  other  connections. 
A  magnetic  drive  surface  80  which  includes  a  series 
of  magnets  is  attached  to  the  interior  surface  73  of  the 

rotary  drive  member  70. 
A  thin  containment  can  90,  which  provides  a 

sealed  fluid  containment  area  89,  is  disposed  within 
the  recess  71  in  close  proximity  to  the  magnetic  sur- 

5  face  80.  A  flange  91  extends  around  the  open  edge 
of  the  containment  can  90  and  provides  an  engage- 
ment  surface.  A  rotary  driven  member  92  is  rotatably 
disposed  within  the  containment  can  90.  The  contain- 
ment  can  90  includes  a  peripheral  wall  member  97 

10  having  an  inner  surface  and  an  outer  surface.  The 
wall  member  97  is  disposed  between  the  drive  mem- 
ber  70  and  the  driven  member  92.  The  driven  member 
92  includes  a  hub  93  which  has  a  first  side  94  and  a 
second  side  95.  This  hub  93  includes  a  flange  98  and 

15  an  annular  member  100  with  a  bore  101  there- 
through.  Attached  to  the  periphery  of  the  flange  98  is 
a  magnetic  driven  surface  1  02.  The  dimensions  of  the 
hub  93,  the  magnetic  surface  102  and  the  contain- 
ment  can  90  are  arranged  so  that  a  gap  104  is  formed 

20  between  the  magnetic  surface  102  and  the  contain- 
ment  can  90.  This  gap  generally  ranges  in  dimension 
between  .040  and  .080  inches  for  most  pump  sizes. 
One  or  more  ports  106  are  provided  through  the  hub 
93  intermediate  the  flange  98  and  the  annular  mem- 

25  ber  100.  Figure  2  shows  three  such  ports  but  the 
number,  size  and  arrangement  of  such  ports  are  de- 
pendent  upon  the  specifics  likely  to  be  incurred  for 
the  particular  pump  which  is  being  driven. 

The  drive  mechanism  4  includes  an  adapter  107 
30  which  extends  around  the  rotary  drive  member  70. 

The  adapter  107  includes  a  first  side  108  and  a  sec- 
ond  side  110.  A  plurality  of  threaded  apertures  112 
are  located  in  the  first  side  108  of  the  adapter  107.  A 
plurality  of  apertures  113  are  located  in  the  second 

35  side  110  of  the  adapter  107.  The  adapter  107  is  at- 
tached  tothe  bearing  housing  30  by  screws  114  which 
extend  through  apertures  46  in  the  flange  32  of  the 
bearing  housing  30  and  into  the  threaded  apertures 
112  located  in  the  first  side  108  of  the  adapter  107. 

40  The  drive  mechanism  4  includes  a  bracket  124  for 
attachment  to  the  adapter  107.  The  bracket  124, 
adapter  107  and  the  bearing  housing  30  form  a  drive 
housing  129  which  encloses  the  driven  member  92, 
the  drive  member  70  and  the  containment  can  90. 

45  The  bracket  124  includes  a  bore  125  therethrough 
along  the  central  axis  of  the  bracket  124.  The  bracket 
124  includes  a  first  side  126  and  a  second  side  127. 
Two  bushings  128  are  located  in  the  bore  125.  Each 
bushing  128  includes  an  inner  surface  and  an  outer 

so  surface.  A  recess  130  is  formed  in  the  bore  125.  A 
plurality  of  threaded  apertures  132  are  located  in  the 
bracket  124.  A  circular  recess  134  is  formed  in  the 
bracket  124  at  the  second  side  127  of  the  bracket 
124.  The  containment  can  90  is  attached  to  the  sec- 

55  ond  side  127  of  the  bracket  124  by  the  flange  91  lo- 
cated  at  the  open  edge  of  the  containment  can  90 
which  compresses  an  O-ring  142  located  in  the  circu- 
lar  recess  134  at  the  second  side  127  of  the  bracket 

3 
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124  to  contain  fluid  within  the  can  and  prevent  leak- 
age  to  the  environment. 

The  rotary  gear  pump  121  which  is  driven  by  the 
drive  mechanism  4  can  be  of  any  type  commonly 
known  in  the  art.  An  input  shaft  120  of  the  gear  pump 
121  extends  into  the  bore  101  in  the  annular  member 
100  of  the  hub  93,  and  is  attached  to  the  hub  93  by 
use  of  a  key  123  and  keyway  arrangement.  The  input 
shaft  120  of  the  rotary  pump  121  is  attached  to  drive 
the  outer  gear  150  which  is  located  within  a  chamber 
152.  An  inner  gear  154  engages  the  outer  gear  150 
in  conventional  manner.  A  housing  156  is  attached  to 
the  first  side  127  of  the  bracket  124.  The  housing  in- 
cludes  a  plurality  of  apertures  158,  an  inlet  port  160 
and  an  outlet  port  162.  Screws  166  extend  through 
apertures  158  and  into  threaded  apertures  132  and 
113  and  hold  the  pump  housing  156,  the  bracket  124 
and  the  adapter  110  together. 

The  drive  housing  129  includes  a  plurality  of  fluid 
passages  which  form  circulation  paths  for  the  pas- 
sage  of  cooling  fluid.  An  inlet  port  170  is  provided  in 
the  exterior  rim  of  the  bracket  124.  The  inlet  port  170 
is  accessible  from  the  exterior  of  the  bracket  124  and 
is  adapted  for  connection  to  a  source  of  cooling  fluid. 
A  fluid  passage  172  extends  within  the  bracket  124 
from  the  inlet  port  170  to  a  fluid  passage  174.  The  flu- 
id  passage  174  extends  within  the  bracket  124  from 
a  first  port  176  located  at  the  first  side  126  of  the 
bracket  124  to  a  second  port  178  located  at  the  sec- 
ond  side  127  of  the  bracket  124.  The  first  port  176  is 
sealed  fluid  tight  by  a  threaded  pipe  plug  1  80  and  the 
second  port  178  is  in  fluid  communication  with  the  flu- 
id  containment  area  89  within  the  container  90.  The 
fluid  passages  172  and  174  form  a  cooling  fluid  path 
from  the  inlet  port  170  to  the  fluid  containment  area 
89.  A  fluid  passage  182  extends  from  the  fluid  con- 
tainment  area  89  to  the  chamber  1  52  within  the  pump 
121.  The  fluid  passage  182  is  located  between  the 
shaft  120  of  the  pump  121  and  the  inner  surface  of 
the  bushings  128,  and  extends  between  a  first  port 
184  located  at  the  first  side  126  of  the  bracket  124 
and  a  second  port  186  located  at  the  second  side  127 
of  the  bracket  124.  The  fluid  passage  182  forms  a 
cooling  fluid  path  from  the  fluid  containment  area  89 
to  the  chamber  152  within  the  pump  121.  The  fluid 
passage  182  is  also  in  fluid  communication  with  the 
recess  130.  A  fluid  passage  188  extends  within  the 
bracket  124  from  a  first  port  190  located  at  the  first 
side  126  of  the  bracket  124  to  a  second  port  192  lo- 
cated  at  the  second  side  127  of  the  bracket  124.  The 
fluid  passage  188  is  located  diametrically  opposite 
the  bore  125  from  the  fluid  passage  174.  The  first  port 
190  of  the  fluid  passage  188  is  sealed  fluid  tight  by  a 
threaded  pipe  plug  194.  The  fluid  passage  188  is  in 
fluid  communication  with  a  fluid  passage  196.  The 
fluid  passage  196  extends  from  the  fluid  passage  188 
to  an  outlet  port  198  located  in  the  exterior  rim  of  the 
bracket  124.  The  fluid  passages  188  and  196  form  a 

cooling  fluid  path  from  the  fluid  containment  area  89 
within  the  container  90  to  the  outlet  port  1  98.  The  out- 
let  port  198  is  accessible  from  the  exterior  of  the 
bracket  124  and  provides  for  the  outflow  of  cooling 

5  fluid  from  the  bracket  124.  A  fluid  passage  200  ex- 
tends  from  the  fluid  passage  182  at  the  recess  130 
to  the  fluid  passage  188.  The  fluid  passages  172, 
174,  182,  188,  196  and  200  and  the  fluid  containment 
area  89  form  a  fluid  circulation  path  extending  from 

10  the  inlet  port  170,  to  and  around  the  driven  member 
92,  and  then  to  the  outlet  port  1  98  which  passes  cool- 
ing  fluid  to  the  exterior  of  the  bracket  124.  Additional 
fluid  passages  may  be  provided  in  the  bracket  124  as 
desired  to  provide  for  the  inflow  and  outflow  of  cool- 

15  ing  fluid  from  the  fluid  containment  area  89. 
The  operation  of  the  magnetic  drive  mechanism 

4  as  shown  in  Figures  1-3  will  now  be  explained.  En- 
ergization  of  a  power  source  rotates  shaft  1  0,  to  which 
it  is  connected,  and  the  rotary  drive  member  70  with 

20  the  magnetic  surface  80  attached  thereto.  The  mag- 
netic  attraction  between  surfaces  80  and  1  02  causes 
rotation  of  the  driven  member  92  in  a  well  known  man- 
ner  and  thus  causes  rotation  of  input  shaft  120.  The 
rotation  of  the  input  shaft  120  rotates  the  outer  gear 

25  1  50  of  the  rotary  pump  121.  Rotation  of  the  outer  gear 
1  50  produces  a  pumping  action  in  a  well  known  man- 
ner  which  draws  the  pumped  fluid  into  the  chamber 
152  through  the  inlet  port  160  and  pumps  fluid  out  of 
the  chamber  152  through  the  outlet  port  162. 

30  A  source  of  cooling  fluid  external  to  the  drive 
mechanism  4  is  connected  to  the  inlet  port  170.  The 
cooling  fluid  is  pumped  under  pressure  through  the 
inlet  port  170,  through  the  fluid  passage  172  and 
through  the  connecting  fluid  passage  174  into  the  flu- 

35  id  containment  area  89  within  the  container  90.  The 
cooling  fluid  within  the  fluid  containment  area  89  cir- 
culates  from  the  first  side  94  of  the  hub  93  to  the  sec- 
ond  side  95  of  the  hub  93  through  the  ports  106  and 
the  cooling  fluid  returns  to  the  front  side  94  of  the  hub 

40  93  via  the  gap  104.  As  the  cooling  fluid  is  circulated 
throughout  the  fluid  containment  area  89  and  around 
the  driven  member  92,  and  as  additional  cooling  fluid 
is  pumped  through  the  inlet  port  170,  cooling  fluid 
from  the  fluid  containment  area  89  will  flow  through 

45  the  second  port  192  into  the  fluid  passage  188.  Cool- 
ing  fluid  from  the  fluid  containment  area  89  will  also 
flow  through  the  port  186  and  into  the  fluid  passage 
182.  The  cooling  fluid  that  flows  into  the  fluid  pas- 
sage  182  passes  along  and  around  the  shaft  120  of 

so  thepump121  to  the  recess  130.  A  portion  of  the  cool- 
ing  fluid  in  the  recess  130  will  flow  through  the  fluid 
passage  200  into  the  fluid  passage  188.  The  remain- 
ing  portion  of  the  cooling  fluid  which  enters  the  re- 
cess  130  will  continue  to  flow  through  the  fluid  pas- 

55  sage  182  and  under  pressure  into  the  chamber  152 
of  the  pump  121  through  the  first  port  184.  The  cool- 
ing  fluid  which  passes  through  the  fluid  passage  182 
provides  lubrication  and  cooling  for  the  bushings  128 

4 
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and  the  input  shaft  1  20.  The  cooling  fluid  which  enters 
the  fluid  passage  1  88  from  the  fluid  passage  200  and 
from  the  fluid  containment  area  89  flows  into  the  in- 
terconnecting  fluid  passage  196  to  the  outlet  port 
1  98.  The  cooling  fluid  flowing  out  of  the  drive  mech-  5 
anism  4  through  the  outlet  port  198  may  be  filtered 
and  cooled  and  returned  to  the  inlet  port  170  for  re- 
circulation  through  the  fluid  circulation  path  of  the 
drive  mechanism  4. 

The  cooling  fluid  which  flows  through  the  fluid  10 
passages  and  fluid  containment  area  89  of  the  fluid 
circulation  path  is  pumped  at  a  pressure  which  ex- 
ceeds  the  pressure  of  the  pumped  fluid  which  is  with- 
in  the  pump  121.  The  higher  pressure  of  the  cooling 
fluid  relative  to  the  pressure  of  the  pumped  fluid  for-  15 
ces  a  small  amount  of  the  cooling  fluid  from  the  fluid 
containment  area  89  to  flow  into  the  pump  121,  there- 
by  preventing  any  of  the  pumped  fluid  in  the  pump 
121  from  flowing  into  the  fluid  circulation  path  of  the 
drive  mechanism  4  which  could  contaminate  the  drive  20 
mechanism  4  or  clog  the  fluid  circulation  path  with 
contaminants.  The  pipe  plugs  180  and  194  prevent 
the  pumped  fluid  within  the  pump  121  from  entering 
the  fluid  passages  174  and  188. 

As  a  small  portion  of  the  cooling  fluid  which  is  25 
pumped  into  the  fluid  circulation  path  flows  into  the 
pump  121  through  the  fluid  passage  182,  whereupon 
this  cooling  fluid  is  intermixed  with  the  pumped  fluid 
and  is  pumped  out  of  the  pump  outlet  port  162,  the 
flow  rate  of  cooling  fluid  exiting  the  drive  mechanism  30 
4  through  the  outlet  port  1  98  will  be  smaller  than  the 
flow  rate  of  cooling  fluid  being  pumped  into  the  inlet 
port  170.  Therefore,  when  the  cooling  fluid  which  ex- 
its  the  outlet  port  198  is  intended  to  be  recirculated 
through  the  drive  mechanism  4,  additional  cooling  flu-  35 
id  should  be  available  to  make  up  for  the  volume  of 
cooling  fluid  which  flows  into  the  pump  121  through 
the  fluid  passage  182.  As  the  cooling  fluid  and  the 
pumped  fluid  become  intermixed  in  the  pump  121, 
the  cooling  fluid  and  the  pumped  fluid  should  be  com-  40 
patible  with  one  another. 

Various  features  of  the  invention  have  been  par- 
ticularly  shown  and  described  in  connection  with  the 
illustrated  embodiment  of  the  invention,  however,  it 
must  be  understood  that  these  particular  arrange-  45 
ments  merely  illustrate,  and  that  the  invention  is  to  be 
given  its  fullest  interpretation  within  the  terms  of  the 
appended  claims. 

50 
Claims 

disposed  for  rotation  in  said  recess  of  said  rotary 
drive  member,  said  driven  member  being  con- 
nectable  to  the  rotary  gear  pump;  a  second  mag- 
netic  surface  carried  by  said  driven  member  and 
positioned  adjacent  to  said  first  magnetic  sur- 
face;  a  container  having  a  peripheral  wall  member 
with  inner  and  outer  surfaces  disposed  between 
said  drive  member  and  said  driven  member,  said 
container  defining  a  fluid  containment  area  within 
said  container;  a  cooling  fluid  inlet  port  adapted 
to  be  connected  to  a  source  of  cooling  fluid;  a  first 
cooling  fluid  path  extending  through  said  housing 
between  said  cooling  fluid  inlet  port  and  said  fluid 
containment  area  within  said  container;  a  second 
cooling  fluid  path  extending  between  said  fluid 
containment  area  within  said  container  and  the 
rotary  gear  pump  for  allowing  cooling  fluid  to  flow 
from  said  fluid  containment  area  into  the  rotary 
gear  pump;  a  cooling  fluid  outlet  port  defined  in 
said  housing  adapted  to  carry  cooling  fluid  out  of 
said  housing;  a  third  cooling  fluid  path  extending 
between  said  fluid  containment  area  within  said 
container  and  said  cooling  fluid  outlet  port; 
whereby  when  cooling  fluid  is  pumped  through 
said  cooling  fluid  paths  and  into  the  pump  to  pro- 
vide  cooling  of  said  rotary  driven  member,  the  flu- 
id  being  pumped  is  precluded  from  entry  into  the 
cooling  fluid  circulation  path. 

2.  The  magnetic  drive  mechanism  of  claim  1  addi- 
tionally  including  a  hub  forming  part  of  said  rotary 
driven  member;  a  port  defined  through  said  hub 
to  provide  a  fourth  cooling  fluid  path  from  a  first 
side  of  said  hub  to  a  second  side  of  said  hub;  a 
gap  defined  between  said  driven  member  and 
said  inner  surface  of  said  peripheral  wall  member 
of  said  container,  said  gap  defining  a  fifth  cooling 
fluid  path  between  a  first  side  of  said  hub  and  a 
second  side  of  said  hub,  whereby  said  hub  port 
and  said  gap  combine  to  produce  a  fluid  circula- 
tion  path  interior  to  said  container  to  allow  for  con- 
stant  fluid  circulation  between  said  first  side  of 
said  hub  and  said  second  side  of  said  hub 
through  said  hub  port  and  said  gap  thereby  pro- 
viding  cooling  of  said  rotary  driven  member. 

3.  The  magnetic  drive  mechanism  of  claim  2  addi- 
tionally  including  a  sixth  cooling  fluid  path  ex- 
tending  between  said  second  cooling  fluid  path 
and  said  third  cooling  fluid  path. 

1.  A  magnetic  drive  mechanism  and  cooling  system 
for  a  rotary  gear  pump  including  a  drive  housing; 
a  rotary  drive  member  consisting  of  a  cup-shaped  55 
element  defining  a  recess  therein;  a  first  magnet- 
ic  surface  carried  by  said  drive  member  posi- 
tioned  in  said  housing;  a  rotary  driven  member 
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