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will  have  a  high  spring  rate  with  little  travel,  so  it 
is  not  suitable  for  substitution  as  a  spring. 

For  example,  US-A-4,306,727,  teach  the  use  of  a 
static  elastomeric  ring  abutting  a  metal  seal  ring 

5  in  a  drill  bit  environment  and  discloses,  in  the 
background,  that  elastomeric  seals  are  used 
between  the  rotating  cutters  and  the  bearing 
journals  to  prevent  intrusion  of  dirt,  sand,  rock 
cuttings,  corrosive  liquids  and  other  con- 

10  taminants  into  the  bearing  area.  Although  the 
elastomeric  ring  of  Deane  et  al  does  show  the  use 
of  an  elastomer  to  urge  one  seal  ring  toward  one 
another,  it  is  constructed  in  such  a  manner  that 
debris  tends  to  collect  on  the  leakage  side  which 

15  could  cause  deterioration  of  the  elastomer  and  be 
difficult  to  clean  out  except  by  disassembly  of  the 
seal  mechanism. 

In  US-A-3,272,519,  seals  for  use  between  the 
rear  wheels  of  a  tractor  and  a  tractor  frame  are 

20  described.  Each  uses  a  pair  of  elastomeric, 
"rounded  square"  cross-sectioned,  sealing 
elements  which  urge  a  pair  of  seal  rings  toward 
one  another  and  which,  during  use,  are  stressed 
and  deform  to  a  diamond  shape,  leaving  crevices 

25  at  the  concave  grooves  into  which  the  elastomeric 
members  are  received  to  collect  debris. 

Neither  US-A-7,306,727  nor  US-A-3,272,519  dis- 
close  or  suggest  the  concept  of  loading  the 
elastomeric  element  in  shear. 

30  The  mechanical  seal  of  this  invention  is 
especially  constructed  for  use  with  abrasive-slurry 
pumps  and  comprises  the  customary  stationary 
and  rotatable  seal  rings,  each  having  a  seal  face  in 
juxtaposed  relation.  The  seal  rings  are  resiliency 

35  urged  in  sealing  relation  by  at  least  one  elasto- 
meric  assembly  which  is  resistant  to  abrasive  and 
corrosive  attack  by  the  pump  product. 

The  elastomeric  assembly  comprises  an  annu- 
lar  ring  member  which  is  bonded  to  a  pair  of 

40  generally  coaxially  oriented,  but  axially  and 
radially  spaced,  metal  bands,  so  that  when  the 
bands  are  axially  moved  toward  one  another  as 
the  seal  is  assembled  in  place,  the  ring  member  is 
loaded  in  shear,  viz.,  parts  of  the  elastomeric 

45  material  will  tend  to  slide  relative  to  each  other  in 
a  direction  parallel  to  the  axis  of  the  bands. 

US-A-3  185  488  discloses  a  mechanical  seal 
assembly  in  accordance  with  the  prior  art  portion 
of  claim  1.  This  prior  construction,  although  pro- 

50  viding  for  a  resilient  shear  loading  of  the  seal 
does  not  provide  a  construction  which  can  make 
use  of  this  feature  under  high  pressure  con- 
ditions.  Thus,  this  prior  construction  simply  relies 
upon  a  resilient  frictional  fit  between  the  elasto- 

55  meric  material  to  provide  the  required  static  seal 
and  co-operating  metal  surfaces.  The  present 
invention  is  directed  at  providing  a  seal  assembly 
which  is  simple  and  cheap  to  manufacture  and  yet 
which  is  operable  under  high  pressure  conditions 

60  even  in  the  abrasive  environment  of  a  slurry 
pump.  Thus  the  present  invention  is  characterised 
as  specified  in  the  characterising  portion  of  claim 
1  with  specific  securing  means  directly 
engageable  between  the  inner  band  and  the 

65  pump  drive  shaft  so  as  to  ensure  good 

Description 

The  conventional  mechanical  seal  used 
between  a  motor  and  a  product  pump  comprises 
a  stationary  seal  ring  connected  to  the  motor 
housing  and  a  rotatable  seal  ring  connected  to  the 
motor  shaft,  each  seal  ring  having  a  lapped  seal 
face  opposing  the  seal  face  on  the  other  ring. 
Resilient  means  such  as  coil  springs  and/or 
bellows  urge  one  seal  ring  face  toward  the  other 
in  sealing  relation. 

In  order  to  facilitate  the  installation  and  removal 
of  such  seals,  it  is  common  to  assemble  the  seal 
in  a  so-called  "cartridge",  such  as  by  mounting  a 
pre-assembled  seal  on  a  cylindrical  sleeve  which 
is  slipped  on  the  O.D.  of  the  motor  shaft  and 
secured  thereto  by  one  or  more  set-screws. 

Most  mechanical  seals  of  the  type  described 
above  have  a  number  of  metal  parts,  such  as 
bellows  and  springs,  which  bias  the  seal  rings  in 
sealing  relation,  and  are  exposed  to  the  product 
fluid.  In  applications  where  the  product  fluid  is 
non-abrading  and  non-corrosive,  this  does  not 
present  a  problem;  but  in  slurry  pumps,  the 
abrasive  action  of  the  pump  fluid  attacks  the 
metal  parts  and  greatly  reduces  service  life. 

While  the  typical  mechanical  seal  is  compact 
and  is  characterised  by  closely  fitting,  precision 
made  parts,  it  is  desirable  to  provide  slurry  pump 
seals  with  rather  crude  parts  which  can  be  manu- 
factured  with  larger  dimensional  tolerances  and 
therefore  at  lower  cost,  because  they  wear  out 
more  quickly  despite  efforts  to  extend  operating 
life.  This  also  affects  the  manner  in  which  they 
have  to  be  mounted  in  the  pump.  For  instance,  as 
mentioned  above,  most  cartridge  seals  are 
secured  with  a  number  of  set  screws  which  often 
become  frozen  and  require  a  tedious,  time-con- 
suming  operation  to  free  up.  In  dealing  with  slurry 
pump  seals,  which  are  adjusted  and  replaced 
more  often,  it  is  important  to  provide  a  quick  and 
uncomplicated  means  for  securing  and  removing 
the  seal  from  the  shaft. 

Still  another  consideration  in  the  design  of 
slurry  pumps  seals  is  in  the  area  of  loading  the 
seal  rings.  There  are  examples  of  seals  in  the  prior 
art  where  the  springs  have  been  replaced  by  an 
elastomeric  material  to  provide  the  necessary 
"spring"  to  keep  the  seal  rings  in  sealing  relation. 

Elastomers  can  be  stressed  in  torsion,  compres- 
sion,  tension  and  shear.  The  latter  is  the  most 
advantageous  because  the  stresses  are  spread, 
generally  uniformly,  throughout  the  mass  of  the 
elastomers.  When  stressed  in  torsion,  the 
stresses  are  primarily  in  the  outer  fibers  with  the 
interior  generally  unstressed  and  it  is  these  fibers 
which  are  the  first  to  be  lost  through  abrasion  or 
chemical  attack.  Further,  an  elastomer  stressed  in 
torsion  quickly  loses  its  spring  function.  When 
placed  in  tension,  elastomers  take  on  the  per- 
manent  set  of  the  stressed  material,  as  for 
example,  a  stretched  rubber  band  becomes  per- 
manently  elongated.  If  an  elastomer  body  is 
confined,  it  is  incompressible.  If  not  confined  and 
subject  to  compression,  it  will  bulge;  moreover,  it 
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line  6-6  of  FIG.  1  illustrating  the  locking  wedge  for 
connecting  the  mechanical  seal  assembly  of  this 
invention  to  a  shaft; 

FIG.  7  is  a  partial  cross-sectional  view  of  a 
second  embodiment  of  this  invention,  and 

FIG.  8  is  a  partial  cross-sectional  view  of  an 
elastomeric  assembly  for  the  FIG.  7  embodiment 
before  the  elastomer  is  stressed. 

FIG.  1  illustrates  a  preferred  embodiment  of  the 
invention  which  comprises  a  mechanical  seal 
assembly  10  associated  with  a  slurry  pump  having 
an  impeller  14  (shown  schematically)  driven  by  a 
shaft  16  of  a  motor  schematically  shown  at  18.  The 
seal  assembly  10  is  enclosed  in  a  housing  20,  and 
is  in  the  form  of  a  cartridge  which  is  installed  in  and 
removed  from  the  shaft  16  as  a  unit.  In  the 
embodiment  illustrated  in  FIG.  1,  the  assembly  10 
is  associated  with  a  packing  sleeve  22  which 
encircles  the  shaft  16  and  which  protects  the  shaft 
16  from  pump  product,  and  abrasive  slurry. 

The  mechanical  seal  cartridge  or  assembly  10 
comprises  rotatable  seal  ring  24  and  stationary 
seal  ring  26,  each  having  a  seal  face  28  and  30, 
respectively,  in  opposed  relation  and  resiliency 
urged  toward  one  another.  Seal  rings  24  and  26, 
which,  in  the  preferred  embodiment,  are  sub- 
stantially  identical  in  form  and  material,  are  prefer- 
ably  constructed  of  a  ceramic,  such  as  an 
aluminum  oxide,  and  are  provided  with  partial, 
corner  covering  shields  32  and  34  of  an  elasto- 
meric  material  bonded  thereto,  such  as  a  rubber  of 
a  Shore  hardness  of  about  50  to  60.  The  elasto- 
meric  shields  are  provided  with  circumferentially 
spaced  driving  grooves  36  spaced  about  90°  apart; 
it  being  understood  that  other  spacings  can  be 
used  if  desired. 

Seal  cartridge  10  also  includes  an  elastomer 
assembly,  designated  generally  at  37  (see  FIGS.  1 
and  2)  constructed  of  an  annular  core  of  elasto- 
meric  material  44,  such  as  a  rubber  with  a  Shore 
hardness  of  about  50  to  60,  bonded  to  a  pair  of 
generally  concentric,  but  axially  and  radially 
spaced  bands  40  and  42,  preferably  of  stainless 
steel.  The  inner  band  40  is  provided  with  circum- 
ferentially  spaced  holes  46,  generally  spaced 
about  90°  apart,  and  member  44  of  elastomeric 
material  is  formed  with  circumferentially  spaced 
lugs  48  of  a  shape,  size  and  spacing  to  engage 
driving  grooves  36  in  the  shield  32  on  seal  ring  24. 
Band  42  circumferentially  surrounds  seal  ring  24, 
and  overlies  and  is  in  contact  with  shield  32.  Band 
40  is  connected  to  a  cylindrical  shaft  sleeve  50  by 
means  of  drive  pins  52  each  having  a  portion 
received  in  one  of  the  holes  46  in  band  40. 

As  pointed  out  above  in  the  section  headed 
"Background  of  the  Invention",  it  is  an  important 
aspect  of  the  present  invention  to  insure  that  the 
elastomeric  assembly  is  loaded  in  shear  so  that  the 
stresses  are  uniform  over  substantially  the  entire 
cross-section  of  the  element.  The  bands  40  and  42 
act  as  reinforcing  elements  which,  because  of  their 
location  and  orientation,  will  cause  the  annular 
elastomeric  body  to  be  in  shear  as  the  two  seal 
rings  are  moved  toward  each  other.  As  best  shown 
in  FIG.  1,  as  the  bias  is  put  into  seal  ring  24,  the 

securement  without  relying  upon  friction  and 
providing  for  a  good  seal  under  high  pressure 
conditions.  Furthermore,  the  lack  of  slippage 
between  the  elastomeric  material  and  the  shaft 
due  to  the  direct  securement  also  reduces  wear  5 
underthe  abrasive  conditions  obtaining  in  a  slurry 
pump  to  which  the  seal  assembly  of  the  present 
invention  is  particularly  adapted. 

In  one  form  of  the  invention,  one  elastomeric 
assembly  is  used;  and  in  another  form  of  the  10 
invention,  a  pair  of  elastomeric  assemblies  are 
used.  In  both  forms  of  the  invention,  an  elasto- 
meric  cylinder  connects  the  rotatable  seal  ring  to 
the  shaft  of  the  motor  driving  the  slurry  pump,  so 
that  the  rotatable  seal  ring  rotates  with  the  shaft.  is 
The  elastomeric  portion  of  the  assembly  forms  a 
barrier  against  the  flow  of  pump  products  to  the 
shaft  and  protects  many  metal  parts  of  the 
assembly  from  abrasion  by  the  pump  product.  In 
the  two  assembly  form  of  the  invention,  the  20 
stationary  seal  ring  is  connected  to  the  housing  by 
the  second  elastomeric  assembly. 

The  seal  of  this  invention  is  preferably  a  car- 
tridge  which  can  be  installed  and  removed  from 
the  shaft  as  a  unit.  As  such,  the  seal  assembly  25 
includes  a  cylindrical  sleeve  adapted  to  be  locked 
to  the  motor  shaft  by  a  wedge  arrangement  which 
can  be  easily  removed  when  the  seal  assembly  is 
being  replaced  even  when  leakage  deposits  are 
present.  The  wedge  can  be  driven  from  its  locking  30 
position  by  hammer  blows  on  a  driver  rod  or  the 
like. 

The  seal  assembly  of  the  present  invention 
provides  clearances  between  parts  which  are 
greater  than  those  in  conventional  seal  assemb-  35 
lies,  permitting  leakage  deposits  to  be  removed 
from  the  assembly  more  easily.  The  seal  rings  are 
also  provided  with  elastomeric  shields  to  protect 
drive  notches  which  receive  drive  pins,  as  will  be 
later  explained,  and  to  armor  the  rings  to  protect  40 
their  relatively  brittle  faces  during  handling  and 
use. 

The  seal  assemblies  are  preferably  preassem- 
bled  as  cartridges,  each  with  a  predetermined 
spring  load  (provided  by  an  elastomeric  assembly  45 
loaded  in  shear)  and  are  provided  with  novel 
locating  elements,  so  as  to  facilitate  their  installa- 
tion  into  a  pump-motor  combination.  The  locating 
elements  also  serve  as  flange  clamps  when  the 
seals  are  operational.  so 

One  way  of  carrying  out  the  invention  is  further 
described  in  detail  below  with  reference  to  draw- 
ings  in  which: 

FIG.  1  is  a  partial  cross-sectional  view  of  a 
preferred  embodiment  of  the  mechanical  seal  55 
assembly  of  this  invention; 

FIG.  1A  is  a  partial  elevational  view  showing  a 
driving  groove  in  one  of  the  seal  rings  into  which  a 
drive  lug  of  an  elastomeric  assembly  is  received; 

FIG.  2  is  a  cross-sectional  view  of  the  elastomeric  60 
assembly  before  the  elastomer  is  stressed; 

FIGS.  3,  4  and  5  are  partial  cross-sectional  views 
showing  various  positions  of  a  cartridge  setting 
block,  each  being  identified  by  appropriate  indicia; 

FIG.  6  is  a  partial  cross-sectional  view  taken  on  65 
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and  all  necessary  adjustments  made  in  respect  to 
the  shaft;  and  then  the  shaft  sleeve  is  locked  to  the 
shaft  by  insertion  of  pin  72  which  is  driven  home 
until  seated.  Bolts  62  are  then  loosened,  the  setting 

5  blocks  rotated  to  the  "running"  position  and  bolts 
retightened. 

Elastomer  assembly  37,  because  of  its  shape,  has 
no  crevices  into  which  residue  from  pump  product 
can  collect.  Also  the  shear  stresses  in  the  elastomer 

w  are  spread  uniformly  throughout  the  elastomeric 
material.  Elastomer  assembly  37  not  only  supports 
seal  ring  24  but  also  provides  a  hydraulic  seal 
between  sleeve  50  and  seal  ring  24  and  protects  at 
least  a  portion  of  sleeve  50  from  the  pump  product. 

15  FIG.  7  illustrates  a  second  embodiment  of  the 
invention  which  is  adapted  to  be  assembled  on  a 
shaft  sleeve  in  situ,  i.  e.,  not  a  cartridge  type  seal. 
This  embodiment  is  especially  adaptable  for  mod- 
ifying  a  standard  pump  wherein  a  pump  can  be 

20  retrofitted  with  the  seal  assembly  instead  of  a 
conventional  stuffing  box.  Mechanical  seal 
assembly  90  comprises  rotatable  seal  ring  92  and 
stationary  seal  ring  94,  the  rings  having  seal  faces 
96  and  98,  respectively,  opposing  and  resiliency 

25  urged  toward  one  another.  Seal  rings  92,  94  are 
urged  toward  one  another  by  elastomeric  assemb- 
lies  97,  99,  the  elastomer  of  each  assembly  core 
100,  102  being  preferably  a  rubber  having  a  Shore 
hardness  of  50  to  60.  Each  assembly  core  100,  102 

30  is  bonded  to  an  outer  metal  band  104,  106  and  a 
cup-like  ring  part  108  or  110.  The  bands  104,  106 
and  cup-like  ring  parts  108-110  are  preferably 
made  of  stainless  steel.  The  shape  of  one  of  the 
elastomeric  assemblies,  as  manufactured,  is 

35  shown  in  FIG.  8,  it  being  understood  that  both 
cores  100  and  102  are  substantially  identical. 
When  the  rings  104  and  108  are  moved  axially 
toward  each  other  during  assembly  of  the  seal,  the 
elastomeric  cores  100  and  102  are  loaded  in  shear, 

40  and  this  provides  the  spring  force  to  urge  the  rings 
92  and  94  toward  one  another.  Band  104  overlies 
seal  ring  92,  while  band  106  overlies  seal  ring  94. 
Each  cup-like  part  108  and  110  is  provided  with 
circumferentially  spaced  holes  1  1  2  to  each  receive 

45  a  drive  pin  113  supported  by  positioning  ring  114 
at  one  end  and  adapter  sleeve  1  16  at  the  other  end. 
The  seal  assembly  is  associated  with  packing 
sleeve  118,  and  positioning  ring  114  is  provided 
with  a  circular  cavity,  so  as  to  receive  sleeve  118. 

so  Sleeve  1  18  is  adapted  to  be  assembled  over  shaft 
120  connecting  motor  122  and  pump  impeller  124. 
Impeller  124  is  housed  in  housing  126.  Adapter 
sleeve  116  is  connected  to  housing  126  by  at  least 
one  and  usually  several  circumferentially  spaced 

55  machine  bolts  128  which  are  received  in  tapped 
openings  130  in  flange  132  of  housing  126.  Nuts 
134  and  136  permit  adjustment  of  flange  116  and 
also  function  to  move  bands  104,  106  relative  to 
the  axially  extending  portions  of  members  1  08  and 

60  110  to  stress  cores  100  and  102  in  shear,  so  that 
they  urge  seal  rings  92  and  94  toward  one  another. 

Claims 

65  1.  A  mechanical  seal  assembly  comprising:  a 

outer  band  will  want  to  slide  to  the  left  above  and 
over  band  40.  This  places  the  annular  elastomeric 
body  44  in  shear  over  substantially  the  entire 
cross-sectional  area  between  the  two  bands. 

Seal  ring  26  is  supported  by  flange  member  56 
formed  with  a  bull-nose  portion  58  overlying  and 
closely  surrounding  ring  26  and  shield  34.  Circum- 
ferentially  spaced  drive  pins  59  supported  by 
flange  member  56  engage  the  driving  grooves  36 
in  the  shield  34.  Bull-nose  portion  58  of  flange  56  is 
preferably  coated,  as  at  58A,  with  an  elastomeric 
material  to  protect  flange  nose  58  from  being 
attacked  by  the  pump  product.  This  coating  is 
preferably  a  rubber  of  a  Shore  hardness  of  50  to  60. 

Flange  56  is  clamped  on  housing  flange  20A  by 
means  of  at  least  three  circumferentially  spaced 
setting  blocks  60,  each  having  a  notch  61.  Machine 
bolts  62  pass  through  corresponding  bolt  holes  64 
in  the  setting  blocks  and  into  a  threaded  opening 
66  in  flange  56. 

To  permit  the  installation  and  removal  of  the 
seal  as  a  unit,  all  of  the  major  components  are 
mounted  on  a  sleeve  50  which  can  be  slipped  onto 
the  O.  D.  of  shaft  22.  Shaft  sleeve  50  is  formed  with 
sleeve  flange  68  at  its  end  opposite  to  the  location 
of  ring  38  and  is  drilled,  see  FIG.  6,  with  a  hole  70  to 
receive  locking  wedge.  72,  which,  when  driven  into 
the  hole,  wedges  sleeve  50  and  mechanical  seal 
assembly  10  to  packing  sleeve  22. 

Seal  cartridge  10  is  inserted  into  its  operating 
position  from  the  pump  end  of  the  shaft  16  before 
impeller  14  is  connected  thereto;  the  spacing  of  its 
parts  is  adjusted  prior  to  installation.  The  cartridge 
10  is  assembled  as  follows: 

(a)  seal  ring  24  is  set  into  the  elastomer  assembly 
37  with  drive  grooves  36  aligned  with  drive  lugs 
48; 

(b)  seal  ring  26  is  set  into  flange  56; 
(c)  elastomer  assembly  37  with  seal  ring  24  is 

slipped  onto  the  left  end  of  sleeve  50  and  secured 
by  pins  52  which  may  be  temporarily  taped  into 
place; 

(d)  three  setting  blocks  60  are  fastened  to  flange 
56  and  bolts  62  finger  tightened  to  hold  the  setting 
blocks  in  the  "running"  position  (FIG.  5); 

(e)  The  flange/setting  block/stationary  seal  ring 
assembly  is  then  slipped  over  the  right-hand  end 
of  shaft  sleeve  50  and  the  setting  blocks  are  then 
turned  180°  to  the  "insert"  portion  (FIG.  3)  so  that 
sleeve  flange  68  is  captured  by  the  notch  61  in  the 
setting  block. 

The  assembled  cartridge  10  is  now  ready  for 
installation  in'  its  operating  location.  Because  the 
elastomer  assembly  37  associated  with  seal  ring 
24  is  (as  shown  in  FIG.  1)  in  shear,  it  resiliency 
urges  seal  ring  24  toward  seal  ring  26.  Cartridge  10 
is  slipped  onto  the  left  end  of  packing  sleeve  22  and 
as  the  drive  pins  52  reach  the  left  end  of  the 
packing  sleeve  22,  the  tape  is  removed  so  that  the 
pins  are  held  in  place  by  the  O.  D.  of  the  sleeve. 
Flange  56  is  seated  against  the  face  of  mounting 
flange  20A;  the  setting  blocks  are  then  rotated  to 
the  "shaft  adjusting  position"  (FIG.  4)  and  bolts  62 
are  tightened. 

At  this  time  the  pump  assembly  is  completed 
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rotatable  seal  ring  (24,  92)  to  be  operatively 
connected  to  and  driven  with  a  shaft  (16,  120);  a 
stationary  seal  ring  (26,  94)  to  be  operatively 
connected  to  a  housing  (20,  126),  each  of  said  seal 
rings  having  a  face  opposing  the  face  of  the  other  5 
seal  ring  and  adapted  to  cooperate  in  sealing 
relationship  therewith  for  retarding  the  flow  of 
fluid  along  the  shaft  from  a  high  pressure  region  to 
a  low  pressure  region;  and  an  elastomeric 
assembly  (37,  99)  supporting  one  of  said  seal  10 
rings,  said  elastomeric  assembly  including  an 
annular  member  (44;  100)  formed  of  elastomeric 
material  and  a  pair  of  concentric  bands  (40,  42; 
104,  108)  bonded  thereto,  said  bands  being  axially 
and  radially  spaced  from  each  other  such  that  15 
when  the  elastomeric  assembly  is  arranged  in  an 
operative  position  the  elastomeric  assembly  urges 
said  one  seal  ring  toward  said  other  seal  ring  and  is 
loaded  in  shear  in  the  zone  between  the  bands, 
characterised  in  that  the  seal  assembly  is  adapted  20 
for  use  with  pumps  having  a  pump  housing  and  a 
motor-drive  shaft  driving  a  pump  impeller  and  in 
that  securement  means  (46,  52,  112,  113) 
engageable  with  the  inner  band  (40;  108)  are 
provided  detachabiy  securing  said  elastomeric  25 
assembly  via  said  inner  band  to  said  shaft  (120) 
within  the  pump  in  such  a  manner  that  a  static  seal 
capable  of  withstanding  high  pressure  is  main- 
tained  between  said  elastomeric  assembly  and 
pump  shaft  to  prevent  secondary  leakage  there-  30 
between. 

2.  A  seal  assembly  as  defined  in  claim  1, 
characterised  in  that  said  seal  rings  (24,  26)  are 
covered,  in  part,  by  a  shield  of  elastomeric  material 
(32,  34)  to  protect  said  rings  from  an  abrasive  35 
pump  product. 

3.  A  seal  assembly  as  defined  in  either  preceding 
claim,  characterised  in  that  each  said  seal  ring  (24, 
26,  92,  94)  is  constructed  of  a  ceramic  material. 

4.  A  seal  assembly  as  defined  in  any  preceding  •  40 
claim,  characterised  in  that  said  elastomeric 
assembly  (37)  is  provided  with  drive  lugs  (48) 
cooperating  with  corresponding  driving  grooves 
(36)  associated  with  said  one  seal  ring. 

5.  A  seal  assembly  as  defined  in  claim  4  charac-  45 
terised  in  that  said  one  seal  ring  is  provided  with  an 
elastomeric  shield  (32)  over  a  portion  of  its  surface 
and  said  driving  grooves  (36)  are  formed  in  said 
shield. 

6.  A  seal  assembly  as  defined  in  any  preceding  so 
claim,  characterised  by  a  second  elastomeric 
assembly  (99)  supporting  the  other  of  said  seal 
rings,  both  said  first  (97)  and  second  (99)  elasto- 
meric  assemblies  including  an  outer  band  (104, 
106)  and  an  inner  band  (108,  110)  bonded  to  a  core  55 
of  elastomeric  material  (100,  102). 

7.  A  seal  assembly  according  to  any  one  of 
claims  1  to  5,  characterised  in  that  the  securement 
means  (46,  52)  is  cooperable  with  a  shaft  sleeve 
(50)  adapted  to  be  carried  on  a  pump  impeller  shaft  60 
and  the  stationary  seal  ring  (26)  is  supportable  by 
the  shaft  sleeve  (50)  during  installation  and  adjust- 
ment  of  the  stationary  seal  ring,  said  stationary 
seal  ring  (26)  being  carried  by  an  annular  flange 
(56)  which  is  adapted  to  engage  a  stationary  65 

element  (20A)  and  a  setting  block  (60)  attached  to 
said  annular  flange  (56)  having  a  surface  (60A) 
engageable  with  said  stationary  element  to  clamp 
said  element  between  said  flange  and  said  setting 
block. 

8.  A  seal  assembly  as  defined  in  claim  7,  charac- 
terised  in  that  said  setting  block  (60)  is  rotatable  to 
three  positions:  (1)  an  insertion  position  (Figure  3)  in 
which  the  setting  block  engages  only  said  shaft 
sleeve;  (2)  an  adjustment  position  (Figure  4)  in  which 
the  setting  block  engages  both  said  shaft  sleeve  and 
said  stationary  element;  and  (3)  a  running  position 
(Figure  5)  in  which  the  setting  block  engages  only 
said  stationary  element. 

9.  A  seal  assembly  as  defined  in  claim  7  or  8, 
characterised  in  that  said  shaft  sleeve  (50)  is 
attached  to  the  motor  shaft  by  means  of  a  wedge 
element  (72)  extending  through  an  opening  in  said 
shaft  sleeve. 

Patentanspriiche 

1.  MechanischeDichtungsanordnung  miteinem 
drehbaren  Dichtungsring  (24,  92),  welcher  mit 
einer  Welle  (16,  120)  verbunden  und  von  ihr 
angetrieben  wird,  einem  stationaren  Dichtungs- 
ring  (26,  94),  welcher  mit  einem  Gehause  (20,  126) 
verbunden  ist,  wobei  jeder  der  Dichtungsringe 
eine  Vorderseite  aufweist,  die  der  Vorderseite  des 
anderen  Dichtungsrings  gegeniibersteht  und  mit 
ihr  dichtend  zusammenwirkt,  um  den  DurchfluK 
einesStromungsmittelsentlang  derWeilevon  der 
Zone  hohen  Druckes  zu  der  Zone  niedrigen  Druk- 
kes  zu  verhindem  und  einer  elastomeren  Vorrich- 
tung  (37,  99),  die  einen  der  Dichtungsringe 
abstutzt,  wobei  die  elastomere  Vorrichtung  ein  aus 
elastomerem  Werkstoff  ausgebildetes  ringformi- 
ges  Teil  (44;  1  00)  und  ein  Paar  damit  verbundener 
konzentrischer  Bander  (40,  42;  104,  108)  aufweist, 
wobei  die  Bander  axial  und  radial  voneinander 
dergestalt  beabstandet  sind,  daB  bei  Anordnung 
der  elastomeren  Vorrichtung  in  Betriebsstellung, 
diese  den  einen  Dichtungsring  gegen  den  anderen 
Dichtungsring  druckt  und  im  Bereich  zwischen  den 
Bandern  unter  Scherspannung  steht,  dadurch 
gekennzeichnet,  dalS  die  Dichtungsanordnung  fiir 
Pumpen  mit  einem  Pumpengehause  und  einer 
Motorantriebswelle  einsetzbar  ist,  die  ein  Pum- 
penrad  antreibt  und  daB  Sicherungsmittel  (46,  52, 
112,  113)  vorgesehen  sind,  die  mit  dem  inneren 
Band  (40;  108)  zusammenwirken  und  die  elasto- 
mere  Vorrichtung  liber  das  innere  Band  mit  der 
Welle  (120)  in  der  Pumpe  dergestalt  abnehmbar 
verbinden,  dafc  eine  statische,  hohem  Druckstand- 
haltende  Dichtung  zwischen  der  elastomeren  Vor- 
richtung  und  der  Pumpenwelle  bewirkt  wird,  um 
sekundares  Austreten  von  Stromungsmittel 
dazwischen  zu  verhindern. 

2.  Dichtungsanordnung  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daS  die  Dichtungsringe 
(24,  26)  zum  Teil  durch  eine  Abdeckung  aus 
elastomerem  Werkstoff  (32,  34)  abgedeckt  sind, 
um  die  Ringe  vor  verschleiBendem  Fordergut  zu 
schutzen. 

3.  Dichtungsanordnung  nach  einem  der  vorher- 
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en  relation  d'etancheite  avec  elle  pour  retarder 
I'ecoulement  d'un  fluide  le  long  de  I'arbre  entre 
une  zone  de  haute  pression  et  une  zone  de  basse 
pression;  et  un  ensemble  en  elastomere  (37,  99) 

5  supportant  I'une  des  bagues  d'etancheite,  cet 
ensemble  en  elastomere  comportant  un  element 
annulaire  (44;  100)  en  materiau  elastomere  et  une 
paire  de  bandes  concentriques  (40,  42;  104,  108) 
liees  a  celui-ci,  les  bandes  etant  espacees  axiale- 

10  ment  et  radialement  I'une  de  I'autre  de  fagon  que 
lorsque  I'ensemble  en  elastomere  est  dispose 
dans  une  position  fonctionnelle,  I'ensemble  en 
elastomere  sollicite  la  premiere  bague  d'etan- 
cheite  vers  I'autre  bague  d'etancheite  et  soit 

15  soumis  a  une  charge  de  cisaillement  dans  la  zone 
separant  les  bandes,  caracterise  en  ce  que  le  joint 
assemble  est  destine  a  etre  utilise  avec  des 
pompes  comportant  un  corps  de  pompe  et  un 
arbre  d'entralnement  par  moteur  entraTnant  un 

20  rotor  de  pompe  et  en  ce  que  des  moyens  de 
fixation  (46,52,  112,  113)  pouvantvenir  en  contact 
avec  la  bande  interieure  (40;  108)  sont  prevus 
pour  fixer  de  maniere  amovible  I'ensemble  en 
elastomere  via  la  bande  interieure  a  I'arbre  (120)  a 

25  I'interieur  de  la  pompe  de  fagon  qu'un  joint 
statique  capable  de  supporter  les  hautes  pres- 
sions  soit  maintenu  entre  I'ensemble  en  elasto- 
mere  et  I'arbre  de  la  pompe  afin  d'eviter  des  fuites 
secondaires  entre  eux. 

30  2.  Joint  assemble  selon  la  revendication  1, 
caracterise  en  ce  que  les  bagues  d'etancheite  (24, 
26)  sont  recouvertes,  en  partie,  par  un  ecran  de 
materiau  elastomere  (32,  34)  pour  proteger  les 
bagues  contre  un  produit  abrasif  de  la  pompe. 

35  3.  Joint  assemble  selon  I'une  quelconque  des 
revendications  precedentes,  caracterise  en  ce  que 
chaque  bague  d'etancheite  (24,  26,  92,  94)  est  en 
materiau  ceramique. 

4.  Joint  assemble  selon  I'une  quelconque  des 
40  revendications  precedentes,  caracterise  en  ce  que 

I'ensemble  en  elastomere  (37)  comporte  des 
pattes  d'entramement  (48)  cooperant  avec  des 
rainures  d'entramement  correspondantes  (36) 
associees  a  la  premiere  bague  d'etancheite. 

45  5.  Joint  assemble  selon  la  revendication  4, 
caracterise  en  ce  que  la  prerniere  bague  d'etan- 
cheite  comporte  un  ecran  en  elastomere  (32)  sur 
une  partie  de  sa  surface  et  les  rainures  d'entratne- 
ment  (36)  sont  menagees  dans  I'ecran. 

so  6.  Joint  assemble  selon  I'une  quelconque  des 
revendications  precedentes,  caracterise  par  un 
second  ensemble  en  elastomere  (99)  qui  supporte 
I'autre  bague  d'etancheite,  les  premier  (97)  et 
second  (99)  ensembles  en  elastomere  comportant 

55  une  bande  exterieure  (104,  106)  et  une  bande 
interieure  (108,  110)  liees  a  un  noyau  de  materiau 
elastomere  (100,  102). 

7.  Joint  assemble  selon  I'une  quelconque  des 
revendications  1  a  5,  caracterise  en  ce  que  les 

60  moyens  de  fixation  (46,  52)  peuvent  cooperer 
avec  un  arbre  creux  (50)  destine  a  etre  supporte 
par  I'arbre  du  rotor  d'une  pompe  et  la  bague 
d'etancheite  fixe  (26)  peut  etre  supportee  par 
I'arbre  creux  (50)  lors  de  I'installation  et  du 

65  reglage  de  la  bague  d'etancheite  fixe,  la  bague 

gehenden  Anspruche,  dadurch  gekennzeichnet, 
dalS  jeder  der  Dichtungsringe  (24,  26,  92,  94)  aus 
Keramischem  Werkstoff  ausgebildet  ist. 

4.  Dichtungsanordnung  nach  einem  der  vorher- 
gehenden  Anspruche,  dadurch  gekennzeichnet, 
da(5  die  elastomere  Vorrichtung  (37)  Antriebsan- 
satze  (48)  aufweist,  die  mit  entsprechenden,  zu 
dem  einen  Dichtungsring  gehorenden  Antriebs- 
nuten  (36)  zusammenwirken. 

5.  Dichtungsanordnung  nach  Anspruch  4, 
dadurch  gekennzeichnet,  daB  der  eine  Dichtungs- 
ring  eine  elastische  Abdeckung  (32)  uber  einem 
Teil  seiner  Flache  aufweist  und  die  Antriebsnuten 
(36)  in  der  Abdeckung  ausgebildet  sind. 

6.  Dichtungsanordnung  nach  einem  der  voran- 
"gegangenen  Anspruche,  gekennzeichnet  durch 
eine  zweite  elastomere  Vorrichtung  (99),  die  den 
anderen  der  Dichtungsringe  abstiitzt,  wobei 
sowohl  die  erste  (97)  und  die  zweite  (99)  elasto- 
mere  Vorrichtung  ein  aufSeres  Band  (104,  106) 
und  ein  inneres  Band  (108,  110)  aufweist,  die  mit 
einem  Kern  aus  elastomerem  Werkstoff  (100,  102) 
verbunden  sind. 

7.  Dichtungsanordnung  nach  einem  der 
Anspruche  1  bis  5,  dadurch  gekennzeichnet,  dafS 
das  Sicherungsmittel  (46,  52)  mit  einer  Wellen- 
hulse  (50)  zusammenwirkt,  die  auf  einer  Pumpen- 
radwelle  angebracht  ist,  und  der  stationare  Dich- 
tungsring  (26)  wahrend  der  Montage  und  Einstel- 
lung  des  stationaren  Dichtungsrings  von  der  Wel- 
lenhulse  (50)  abgestiitzt  werden  kann;  wobei  der 
stationare  Dichtungsring  (26)  von  einem  ringfor- 
migen  Flansch  (56)  getragen  wird,  der  mit  einem 
stationaren  Element  (20A)  und  einem  Setzblock 
(60)  zusammenwirkt,  der  an  dem  ringformigen 
Flansch  angebracht  ist,  der  eine  Flache  (60A) 
aufweist,  die  mit  dem  stationaren  Element  zusam- 
menwirkt,  um  das  Element  zwischen  dem  Flansch 
und  dem  Setzblock  einzuspannen. 

8..Dichtungsanordnung  nach  Anspruch  7, 
dadurch  gekennzeichnet,  daB  der  Setzblock  (60) 
in  drei  Stellungen  drehbar  ist:  (1)  eine  Einfuh- 
rungsstellung  (Fig.  3),  in  der  der  Setzblock  nur  mit 
der  Wellenhulse  zusammenwirkt,  (2)  eine  Adju- 
stierungsstellung  (Fig.  4),  in  der  der  Setzblock 
sowohl  mit  der  Wellenhulse  als  auch  mit  dem 
stationaren  Element  zusammenwirkt,  und  (3)  eine 
Laufstellung  (Fig.  5),  in  der  der  Setzblock  nur  mit 
dem  stationaren  Element  zusammenwirkt. 

9.  Dichtungsanordnung  nach  Anspruch  7  oder 
8,  dadurch  gekennzeichnet,  da  IS  die  Wellenhulse 
(50)  an  der  Motorwelle  mit  Hilfe  eines  Keiles  (72) 
angebracht  ist,  der  sich  durch  eine  Offnung  in  der 
Wellenhulse  erstreckt. 

Revendications 

1.  Joint  mecanique  assemble  comprenant:  une 
bague  d'etancheite  rotative  (24,  92)  destinee  a 
etre  reliee  fonctionnellement  a  un  arbre  (16,  120) 
et  a  etre  entratnee  par  celui-ci;  une  bague  d'etan- 
cheite  fixe  (26,  94)  destinee  a  etre  reliee  a  un 
logement  (20,  126),  chacune  des  bagues  d'etan- 
cheite  ayant  une  face  opposee  a  la  face  de  I'autre 
bague  d'etancheite  et  etant  destinee  a  cooperer 
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reglage  (figure  4)  dans  laquelle  le  bloc  est  en 
contact  avec  I'arbre  creux  et  avec  I'element  fixe; 
et  (3)  une  position  de  fonctionnement  (figure  5) 
dans  laquelle  le  bloc  n'est  en  contact  qu'avec 
I'element  fixe. 

9.  Joint  assemble  selon  la  revendication  7  ou  la 
revendication  8,  caracterise  en  ce  que  I'arbre 
creux  (50)  est  fixe  a  I'arbre  du  moteur  au  moyen 
d'un  element  de  cale  (72)  s'etendant  dans  une 
ouverture  menagee  dans  I'arbre  creux. 

d'etancheite  fixe  (26)  etant  portee  par  un  rebord 
annulaire  (56)  destine  a  venir  en  contact  avec  un 
element  fixe  (20A)  et  un  bloc  de  reglage  (60)  fixe 
au  rebord  annulaire  (56)  ayant  une  surface  (60A) 
pouvant  venir  en  contact  avec  I'element  fixe  pour 
fixer  cet  element  entre  le  rebord  et  le  bloc. 

8.  Joint  assemble  selon  la  revendication  7, 
caracterise  en  ce  que  le  bloc  de  reglage  (60)  peut 
tourner  jusqu'a  trois  positions:  (1)  une  position 
d'insertion  (figure  3)  dans  laquelle  le  bloc  n'est  en 
contact  qu'avec  I'arbre  creux;  (2)  une  position  de 
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