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Description 

This  invention  relates  to  an  apparatus  for  pre- 
paring  and  applying  a  cement  composed  of  two 
components  which  polymerize  when  mixed  5 
together.  The  invention  is  especially  useful  in 
connection  with  a  cement  which  is  used  to  anchor 
and  support  artificial  joint  components  in  natural 
bone. 

10 
Background  of  the  Invention 

Many  modern  day  cements  are  composed  of 
separate  components  which,  when  thoroughly 
mixed  together,  undergo  a  chemical  reaction 
resulting  in  a  substance  which  produces  a  very  is 
strong  and  effective  bond  between  dissimilar 
objects.  Various  epoxy  and  acrylic  cements  fall 
into  this  category.  In  some  cases,  both  com- 
ponents  of  the  cement  are  liquids;  in  other  cases, 
only  one  of  the  components  is  a  liquid,  the  other  20 
being  a  powdered  solid  material. 

While  the  present  invention  can  be  used  to 
prepare  and  apply  a  variety  of  such  cements,  it  is 
especially  useful  in  the  preparation  and  applica- 
tion  of  so-called  bone  cement  used  to  anchor  and  25 
support  artificial  joint  components  and  other 
prostheses  in  natural  bone.  Accordingly,  it  will  be 
described  here  specifically  in  that  context. 

The  currently  preferred  bone  cement  is  poly- 
methylmethacrylate  or  so-called  PMMA.  PMMA  is  30 
comprised  of  a  powdered  polymer  and  a  liquid 
monomer  catalyst.  Upon  mixing,  these  com- 
ponents  polymerize  within  minutes  so  as  to  form 
a  firm  rigid  bond  between  the  prosthesis  and  the 
surrounding  bone  structure  in  which  the  pros-  35 
thesis  is  placed. 

The  present  procedure  for  preparing  and 
applying  PMMA  bone  cement  is  to  remove  the 
powdered  polymer  and  liquid  catalyst  from  their 
separate  containers  and  pour  them  into  a  mixing  40 
bowl,  one  after  the  other.  Then  the  two  cement 
components  are  mixed  together  by  stirring  them 
with  an  inert  spatula.  Usually,  the  mixing  bowl  is 
fitted  with  a  vacuum  device  and  a  filter  to  mini- 
mize  the  discharge  of  monomer  vapors  from  the  45 
bowl.  These  vapors  are  toxic  and  could  cause 
discomfort  and  injury  to  operating  room  per- 
sonnel.  The  stirring  process  continues  until  the 
two  components  partially  polymerize  forming  a 
substance  having  the  consistency  of  putty  or  so 
dough.  That  partially  cured  cement  is  then 
pressed  into  the  bone  structure  in  which  the 
prosthesis  is  to  be  placed  so  as  to  form  a  bed  for 
receiving  the  prosthesis. 

For  example,  in  a  total  hip  replacement,  a  bed  55 
of  cement  is  pressed  into  the  patient's 
acetabulum  by  hand  so  as  to  form  a  bed  for  the 
acetabular  component  of  the  hip  prosthesis.  That 
component  is  a  cup-like  object  which  is  usually 
made  of  plastic  and  defines  a  socket  for  receiving  60 
the  femural  component  of  the  hip  prosthesis.  The 
latter  is  basically  a  ball  formed  at  the  end  of  a  long 
stem.  That  stem  is  inserted  into  the  patient's 
femural  medullary  canal  after  removal  of  the 
femural  neck  by  known  procedures.  Prior  to  such  65 

insertion,  the  medullary  canal  is  reamed  out  and 
packed  with  bone  cement.  Usually,  the  cement 
taken  from  the  bowl  is  extruded  into  that  canal 
under  pressure  using  a  cement  gun  or  syringe 
which  may  be  likened  to  a  caulking  gun.  Then  the 
stem  of  the  femural  prosthesis  is  inserted  into  the 
femural  canal  and  positioned  so  that  its  ball  is 
properly  received  in  the  acetabular  component  so 
as  to  allow  a  substantially  full  range  of  flexure  of 
the  new  hip  joint. 

Not  infrequently,  one  or  both  of  the  hip  pros- 
theses  loosens,  requiring  reoperation  to  correct 
the  failure.  Sometimes,  such  loosening  of  the  hip 
prosthesis  has  drastic  consequences  such  as  pro- 
trusion  of  the  acetabulum  or  proximal  femur 
fracture.  In  many  cases,  such  failures  have  been 
traced  to  problems  with  the  bone  cement  bond 
between  the  prosthesis  and  the  bone  structure. 

More  particularly,  porosities  or  voids  induced  in 
the  cement  by  the  now-practiced  mixing  tech- 
niques  cause  a  drastic  reduction  in  its  fatigue 
strength.  Consequent  cracking  and  fragmentation 
of  the  cement  results  in  component  loosening, 
almost  invariably  followed  by  various  medical 
complications  requiring  a  second  surgical  proce- 
dure.  This  porosity  problem  is  widely  recognized 
since,  when  mixing  together  the  cement  com- 
ponents  in  the  mixing  bowl,  surgeons  are 
cautioned  not  to  whip  or  beat  the  mixture  as  that 
tends  to  produce  pockets  and  voids  which 
weaken  the  cement.  However,  even  with  careful 
mixing  following  normal  procedures,  a  substan- 
tial  number  of  pores  and  voids  still  remain  in  the 
cement  body. 

Also,  if  the  cement  body  is  to  have  a  uniform 
strength  throughout  its  extent,  it  is  essential  that 
the  cement  components  be  brought  together  as  a 
homogeneous  mixture  so  that  the  components 
throughout  the  mixture  are  in  proper  proportion. 
This  is  very  difficult  to  do  in  a  mixing  bowl. 
Invariably,  the  degree  or  quality  of  the  mixing 
varies  according  to  the  stirring  motion  used  by 
the  individual  doing  the  mixing.  A  particular 
individual  may  stir  for  the  requisite  time  to  pro- 
duce  a  partially  polymerized  cement  mixture 
which  overall  has  the  proper  consistency  for 
placement  in  the  body.  However,  small  regions 
within  that  body  may  not  polymerize  completely 
because  of  inadequate  mixing  of  the  cement 
components  in  those  regions.  Those  regions  not 
only  constitute  weaknesses  in  the  resultant 
cement  bond,  they  also  cause  leakage  of  the 
unbound  catalyst  monomer,  which  is  a  toxic 
substance,  into  the  surrounding  bone  structure.  In 
fact,  such  leakage  has  already  been  identified  as  a 
major  source  of  PMMA  toxicity  in  such  patients. 

Still  further,  some  problems  with  the  bone 
cement  bond  can  be  attributed  to  the  mode  of 
applying  the  cement  mixture  to  the  bone  struc- 
ture  prior  to  seating  the  prosthesis.  As  noted 
previously,  the  generally  accepted  technique  for 
bedding  the  cement  mixture  is  to  press  the 
dough-like  substance  into  the  bone  structure  or  to 
extrude  or  inject  it  under  static  pressure  using  a 
cement  syringe  or  gun.  Even  with  the  cement 
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description,  and  the  scope  of  the  invention  will  be 
indicated  in  the  claims. 

Briefly,  my  apparatus  is  aimed  at  providing 
consistently  well  prepared  and  applied  two-com- 

5  ponent  cements,  particularly  bone  cement.  The 
two  components  of  the  cement  are  vacuum 
packed  in  separate  flexible  air-tight  packaging 
compartments  and  mixed  in  situ  without 
exposure  to  air,  thereby  avoiding  gaseous  inclu- 

10  sion  and  subsequent  formation  of  pores  in  the 
cement. 

In  this,  the  flexible  packaging  compartments 
are  juxtaposed  within  a  fluid-tight  mixer 
assembly  so  that  a  seal  between  the  two  cement 

15  components  can  be  broken,  permitting  mixing  of 
those  components  while  still  excluding  the 
admission  of  any  air  into  the  mix. 

The  mixer  assembly  includes  a  pair  of  recip- 
rocatable  headed  piston  rods  which  collapse  the 

20  two  compartments  alternately  so  that  the  cement 
components  are  pushed  back  and  forth  between 
the  two  compartments.  The  motion  of  these 
components  is  not  a  simple  reciprocating  motion, 
however.  Rather,  the  collapsing  and  expanding  of 

25  the  two  compartments  is  controlled  so  that  the 
material  in  one  compartment  is  forced  to  undergo 
a  stirring,  swirling  motion  as  it  is  introduced  into 
the  other  compartment.  Resultantly,  it  is  sub- 
jected  to  shear  forces  and  eddies  and  is  thereby 

30  brought  into  intimate  contact  with  the  material  in 
the  other  compartment. 

Then  the  piston  rods  are  operated  in  reverse  so 
that  the  partially-mixed  contents  of  the  second 
compartment  is  forced  into  the  first  compartment, 

35  again  undergoing  a  stirring,  swirling  action  in  the 
process,  thereby  further  increasing  the  intimacy 
of  the  contact  between  the  two  cement  com- 
ponents.  This  process  is  repeated  with  the  con- 
tents  of  one  flexible  compartment  being  stirred 

40  and  swirled  into  the  other  compartment  so  as  to 
create  eddies  in  the  mixture  which  progressively 
thoroughly  mix  all  regions  of  the  mixture. 

It  is  important  to  note  that  during  such  mixing, 
the  cement  contacts  only  the  flexible  packaging 

45  containing  the  original  cement  components. 
Furthermore,  the  fluid-tight  integrity  of  the  pack- 
aging  is  maintained  during  this  mixing.  There- 
fore,  no  atmospheric  air  or  other  gases  are  intro- 
duced  into  the  mixture  which  could  produce 

so  pores  or  voids  in  the  resultant  body  of  cement.  By 
the  same  token,  any  toxic  vapors  produced  by  the 
components  of  the  cement  remain  trapped  in  the 
packaging  during  the  entire  mixing  process. 

The  manipulation  of  the  cement  mixture  back 
55  and  forth  between  the  two  compartments  is 

continued  until  the  cement  partially  cures  to  form 
a  substance  of  the  proper  consistency  for  applica- 
tion  to  the  patient.  Since  the  mixing  of  the  cement 
components  in  the  mixture  is  governed  by  the 

60  size  and  shapes  of  the  compartments  and  piston 
rods  and  the  number  of  piston  extension  cycles  in 
a  given  time  period,  one  can  establish  a  definite 
procedure  which  will  assuredly  thoroughly  mix 
those  components  in  a  reliable  and  consistent 

65  manner.  No  matter  who  operates  the  mixer,  then. 

mixture  well  constrained  in  a  bone  cavity,  which 
in  practice  is  very  hard  to  achieve,  the  influence  of 
such  statically  applied  pressure  on  cement  pene- 

.tration  into  bone  is  very  limited.  That  influence 
cannot  be  increased  by  simply  increasing  the 
applied  pressure  without  damaging  the  surround- 
ing  bone  structure. 

Finally,  some  of  the  prior  apparatus  used  for 
this  purpose  are  rather  large  and  bulky  and 
comprise  several  components,  some  of  which  are 
too  expensive  to  be  deemed  disposable.  Yet  the 
removal  of  the  polymerized  cement  from  those 
parts  after  each  use  is  time  consuming  and 
therefore  also  expensive. 

DE—  A—  2,838,222  shows  an  apparatus  for  mix- 
ing  a  powder  with  a  liquid  under  sterile  con- 
ditions,  for  example  for  mixing  a  bone  cement 
according  to  the  preambule  of  claim  1.  As  neither 
the  powder  nor  the  liquid  component  are  vacuum 
packed  some  air  is  inevitably  entrapped  during 
mixing  of  the  bone  cement  leading  to  an  inferior 
quality  of  the  hardened  cement  mixture.  Further- 
more  the  mixing  process  is  not  enhanced  by  the 
vacuum  and  has  tc  be  achieved  completely  by 
mechanical  means,  essentially  by  kneading  the 
elastic  powder  bag. 

Summary  of  the  Invention 
Accordingly,  the  present  invention  aims  to  pro- 

vide  an  improved  apparatus  for  preparing  and 
applying  a  two-component  cement. 

Another  object  of  the  invention  is  to  provide 
such  apparatus  which  thoroughly  mixes  the 
cement  components  so  that  all  regions  of  the 
mixture  have  the  proper  component  proportions 
to  react  chemically  in  the  proper  way. 

Another  object  of  the  invention  is  to  provide 
such  apparatus  which  can  mix  the  cement  com- 
ponents  without  the  inclusion  of  air. 

Yet  another  object  of  the  invention  is  to  provide 
apparatus  of  this  general  type  which  minimizes 
escape  of  toxic  substances  from  the  cement  into 
the  atmosphere. 

A  further  object  of  the  invention  is  to  provide 
apparatus  for  preparing  and  applying  a  two- 
component  cement  to  an  object  so  as  to  create  a 
bond  of  maximum  strength  between  the 
cementitious  body  and  the  object. 

Another  object  of  the  invention  is  to  provide 
apparatus  of  that  general  type  which  thoroughly 
mixes  the  components  of  the  cement  and  applies 
the  cement  in  a  consistent  and  reliable  fashion. 

Still  another  object  of  the  invention  is  to  pro- 
vide  such  apparatus  which  is  relatively  compact 
and  inexpensive  to  manufacture. 

Yet  another  object  is  to  provide  such  apparatus 
which  is  efficient  and  reliable  and  relatively  easy 
to  use. 

Other  objects  will,  in  part,  be  obvious  and  will, 
in  part,  appear  hereinafter. 

The  invention  accordingly  comprises  an 
apparatus  embodying  the  features  of  construc- 
tion,  combinations  of  elements  and  arrangement 
of  parts  which  are  adapted  to  effect  several  steps, 
all  as  exemplified  in  the  following  detailed 
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and  the  containing  skirt  or  fixture.  These  are  very 
simple  molded  plastic  parts  which  are  very  easy" 
and  inexpensive  to  make  in  quantity.  Therefore, 
the  overall  cost  of  the  apparatus  with  its  modular 
components  is  kept  to  a  minimum.  Accordingly,  it 
should  find  wide  application  wherever  it  is 
necessary  to  prepare  and  apply  two-component 
cements,  especially  bone  cement. 

Brief  Description  of  the  Drawings 
For  a  fuller  understanding  of  the  nature  and 

objects  of  the  invention,  reference  should  be  had 
to  the  following  detailed  description,  taken  in 
connection  with  the  accompanying  drawings,  in 
which: 

FIG.  1  is  an  elevational  view  with  parts  broken 
away  showing  a  flexible  package  for  containing  a 
cement  component  to  be  mixed  by  the  apparatus 
disclosed  herein; 

FIG.  1A  illustrates  two  of  the  FIG.  1  packages 
juxtaposed,  each  containing  one  component  of  a 
two-component  cement; 

FIG.  2  is  a  sectional  view  illustrating  apparatus 
for  preparing  and  applying  the  cement  com- 
ponents  contained  in  the  FIG.  1A  packages; 

FIG.  2A  is  a  sectional  view  along  line  2  —  2  of 
FIG.  2; 

FIG.  3  is  an  exploded  perspective  view  showing 
the  components  of  the  preparing  and  applying 
apparatus  in  greater  detail; 

FIGS.  4Ato  4H  are  diagrammatic  views  illustrat- 
ing  the  operation  of  the  FIGS.  2  and  3  apparatus  to 
carry  out  the  successive  steps  in  the  preparing 
and  applying  of  the  cement  described  herein; 

FIG.  5  is  a  sectional  view  showing  the  apparatus 
being  used  to  apply  the  cementitious  mixture; 

FIG.  6  is  a  similar  view  showing  the  apparatus 
depositing  a  cementitious  mixture  to  the  surface 
of  the  acetabulum  during  a  total  hip  replacement 
operation; 

FIG.  7  is  a  similar  view  illustrating  the  apparatus 
used  to  set  an  acetabular  cup  into  the  mixture 
deposited  as  in  FIG.  6. 

Description  of  the  Preferred  Embodiments 
Referring  now  to  FIG.  1  of  the  drawings,  each 

component  of  the  two-component  cement  is 
packaged  in  a  special,  uniformly  sized  container 
or  package  shown  generally  at  10.  Each  container 
may  comprise,  for  example,  a  tube  12  made  of  a 
flexible,  resilient,  airtight,  relatively  tough 
material  such  as  an  appropriate  grade  of  rubber. 
Alternatively,  the  tube  may  be  a  laminated  struc- 
ture  with  a  tough  resilient  outer  wall  of  rubber 
and  an  inner  lining  of  impervious  plastic. 

The  illustrated  tube  12  has  a  closed  rounded 
end  12a.  The  other  tube  end  126  is  open,  with  the 
tube  edges  being  engaged  to  the  face  of  a 
resilient  circular  plastic  ring  or  collar  14.  Ring  14 
performs  positioning  and  sealing  functions  to  be 
described  later.  As  shown  in  FIG.  1A,  the  proper 
amount  of  one  of  the  bone  cement  components, 
say,  the  powdered  polymer  P,  is  sterilized  and 
vacuum  packed  in  container  10  and  the  container 
is  sealed  by  a  penetrable  or  breakable  fluid-tight 

the  mixing  action  will  be  the  same  from  batch  to 
batch  so  long  as  that  procedure  is  followed. 

As  soon  as  the  thoroughly  mixed  cement  mix- 
ture  has  polymerized  to  its  dough-like  con- 
sistency,  one  compartment  is  collapsed  by  its  5 
piston  so  as  to  push  the  entire  cementitious 
mixture  into  the  other  compartment.  Then,  that 
one  compartment  and  its  piston  are  detached 
from  the  mixer  assembly  and  replaced  by  a 
disposable  nozzle  which  is  in  fluid  communica-  w 
tion  with  the  remaining  compartment  containing 
the  cement  mixture.  Then,  the  remaining  rod  is 
extended  to  collapse  that  other  compartment  so 
as  to  extrude  the  cement  mixture  through  the 
nozzle  to  the  bone  structure  that  is  to  receive  the  15 
prosthesis.  For  example,  if  the  cement  is  to  be 
used  to  bond  the  femural  component  of  an 
artificial  hip  joint,  the  nozzle  is  inserted  into  the 
reamed-out  femural  medullary  canal  and  the  pis- 
ton  rod  actuated  to  extrude  the  mixture  into  that  20 
cavity  until  it  is  filled. 

In  a  preferred  embodiment  of  the  invention, 
provision  is  made  for  applying  a  vibrating  force  to 
the  cementitious  mixture  as  it  is  being  extruded 
through  the  nozzle.  This  vibratory  force  may  be  25 
applied  by  vibrating  the  piston  rod  or  the  mixer 
body  as  a  whole.  In  any  event,  supplementing  the 
static  pressure  on  the  extruding  mixture  with 
such  vibratory  forces  causes  the  cement  mixture 
to  penetrate  relatively  deeply  into  the  surround-  30 
ing  bone  pores.  This  is  found  to  produce  a  strong 
intimate  bond  between  the  resultant  cementitious 
body  and  the  bone,  without  unduly  stressing  the 
bone  structure. 

In  the  event  that  the  cement  is  being  applied  to  35 
a  bone  surface  which  is  unconfined,  a  disposable 
fixture  may  be  mounted  at  the  end  of  the  nozzle  to 
contain  and  corral  the  cement  mixture  being 
extruded  so  that  it  is  deposited  only  at  the  desired 
location  on  the  bone  structure,  e.g.  the  surface  of  40 
the  acetabulum. 

The  present  apparatus  can  even  be  used  to  help 
properly  set  an  acetabular  cup  or  prosthesis  after 
the  cement  has  been  deposited  in  the 
acetabulum.  In  this,  the  piston  can  be  detached  45 
from  the  mixer  assembly.  The  head  of  the  piston 
rod  which  has  not  come  into  contact  with  the 
cement  components  during  the  entire  mixing  and 
applying  process  can  then  be  inserted  into  the 
acetabular  cup  socket  and  vibrated  so  as  to  exert  so 
a  vibratory  force  on  the  cup.  Alternatively,  a 
differently  sized  head  can  be  attached  to  that  rod. 
In  any  event,  the  vibratory  force  is  transmitted 
through  the  cup  and  the  underlying  cementitious 
material  to  the  bone  structure  so  that  very  strong  55 
intimate  bonds  are  formed  at  the  cup-cement- 
bone  interfaces. 

The  apparatus  according  to  the  invention  is 
very  small  and  compact  and  simple  to  operate. 
Most  of  the  components  of  the  apparatus  can  be  so  ' 
reused  repeatedly  without  recleaning  after 
resterilization.  The  only  components  of  the 
apparatus  which  do  come  into  contact  with  the 
cement  mixture  are  the  disposable  packaging  for 
the  cement  components,  the  dispensing  nozzle  65 
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the  collar  teeth  24a.  When  the  two  sections  22a 
and  226  abut  as  shown  in  FIG.  2,  the  sleeve  24  is 
rotated  relative  to  the  barrels  so  that  the  tabs  24a 
are  offset  from  the  grooves  as  shown  in  FIG.  2A, 
thereby  locking  the  mixer  sections  together.  The 
rings  14  and  diaphragms  16  are  sufficiently  resili- 
ent  that  an  effective  annular  seal  is  created 
between  them  when  the  collar  24  is  in  its  locked 
position.  Preferably  also,  the  flange  edge  seg- 
ments  28c  facing  teeth  24a  are  inclined  in  the 
locking  direction  as  shown  in  FIG.  3  so  that 
rotation  of  sleeve  24  tightly  clamps  the  two  mixer 
sections  22a  and  226  together. 

Referring  now  to  FIGS.  2  and  3,  each  mixer 
section  22a  and  22b  also  includes  a  piston 
assembly  shown  generally  at  38.  Assembly  38 
comprises  a  cylindrical  cap  42  having  an  end  wall 
42a.  Projecting  axially  from  that  wall  is  an 
exteriorly  threaded  neck  44  which  is  formed  with 
a  counterbored  axial  passage  46  for  receiving  a 
bushing  48.  The  opposite  end  of  cap  42  has  "a 
circular  array  of  radially  inwardly-extending  tabs 
or  teeth  52  which  form  a  bayonnet  connection 
with  a  circular  array  of  longitudinal  grooves  54  in 
the  associated  barrel  flange  286.  This  bayonnet 
connection  is  exactly  the  same  as  the  one 
depicted  in  FIG.  2A.  In  fact,  the  sleeve  24  and  the 
cap  42  can  be  connected  to  either  end  of  barrel  28. 
The  end  flange  286  is  counterbored  at  56  to 
receive  a  circular  sealing  ring  58  (FIG.  2  only).  A 
gasket  62  (FIG.  2)  may  be  provided  at  the  inner 
surface  of  the  cap  end  wall  42a  so  that,  when  the 
cap  is  coupled  to  the  flange,  an  effective  annular 
seal  is  present  between  the  barrel  and  the  cap. 

Slidably  received  in  the  bushing  48  is  a  long 
tubular  piston  rod  66.  Attached  to  the  inner  end  of 
rod  66  is  a  head  68  having  a  rounded  wall  68a 
facing  away  from  the  associated  cap  42.  A  recess 
72  is  formed  in  that  end  wall  for  receiving  a 
smaller  head  74  which  also  has  a  rounded  end 
wall  74a  whose  curvature  corresponds  to  that  of 
head  wall  68a.  Thus,  when  head  74  is  seated  in 
recess  72,  a  smooth  generally  semicircular  sur- 
face  is  presented  to  the  container  10  end  wall  12a. 

Head  74  is  connected  to  one  end  of  a  piston  rod 
76  which  extends  through  the  tubular  rod  66  as 
shown  in  FIG.  2.  The  coaxial  rods  66  and  76 
extend  out  from  the  end  of  the  corresponding 
mixer  section  22a  or  226  where  they  may  be 
connected  to  appropriate  pistons  (not  shown) 
which  can  reciprocate  the  piston  rods  66  and  76 
independently  of  one  another.  Preferably,  these 
pistons  include  structure  for  coupling  to  the 
threaded  neck  44  of  each  cap  42  as  indicated  at 
dotted  lines  at  78  in  FIG.  2.  Alternatively,  the  outer 
ends  of  the  piston  rods  66  and  76  can  terminate  in 
handles  so  that  they  can  be  manipulated 
manually  as  will  be  described  presently. 

Turning  now  to  FIGS.  4A  to  4H,  assume  the 
container  10  and  10a  are  juxtaposed  in  the  mixer 
as  illustrated  in  FIGS.  2  and  4A  with  the  powdered 
polymer  P  in  the  container  10  in  the  left-hand 
mixer  section  22a  and  the  liquid  monomer  M  in 
the  container  10a  in  the  right-hand  section  226.  To 
mix  the  components,  the  operator  retracts  the 

discoid  membrane  or  diaphragm  16  sealed 
around  its  edge  margin  to  the  tube  end  126.  For 
example,  the  diaphragm  may  be  made  of  sheet 
rubber,  plastic,  foil  or  the  like.  Preferably,  the 
container  10  is  not  quite  filled  so  that,  when  the  5 
vacuum  is  drawn,  the  tube  end  12a  is  pulled  in- 
ward  on  itself  somewhat  as  shown  in  that  figure. 

Another  similar  package  10a  containing  the 
cement  monomer  component  M  is  prepared  in 
the  same  fashion.  Component  M  is  a  liquid  and  w 
only  a  small  amount  is  required  to  produce,  with 
component  P,  a  proper  cement  mixture.  Accord- 
ingly,  the  tube  end  12a  of  container  10a  is  pulled 
in  under  vacuum  to  a  much  greater  degree  than 
that  of  container  10.  15 

Alternatively,  the  two  components  M  and  P 
could  be  contained  in  separate  compartments  of  a 
single  package  and  kept  isolated  by  a  single 
diaphragm  16.  In  any  event,  the  sterilized  con- 
tainers  and  their  contents  are  then  packaged  in  a  20 
sterile  air-tight  plastic  envelope  shown  in  dotted 
lines  at  E  in  FIG.  1A.  Desirably,  the  envelope  E 
should  also  be  evacuated  so  as  to  make  the  air- 
tightness  requirement  of  containers  10  and  10a 
less  stringent  and  so  as  to  increase  the  shelf  life  of  25 
the  containers  and  their  contents. 

Referring  now  to  FIGS.  2  and  2A,  the  two 
containers  10  and  10a  are  juxtaposed  with  their 
sealing  diaphragms  16  in  abutment  in  a  mixing 
apparatus  indicated  generally  at  22.  Apparatus  22  30 
comprises  a  pair  of  substantially  identical  sec- 
tions  22a  and  226  which  are  coupled  together  by  a 
sleeve  24.  Preferably,  these  components  are 
molded  or  otherwise  formed  of  rugged  impact- 
resistant  plastic  materials  which  are  able  to  with-  35 
stand  autoclaving  temperatures. 

Each  mixer  section  includes  a  cylindrical  barrel 
28  having  opposite  flanged  ends  28a  and  286.  The 
inner  diameter  of  barrel  28  is  sized  to  snugly 
receive  a  container  10  or  10a  and  its  end  flange  40 
28a  is  counterbored  at  32  to  accommodate  that 
container's  ring  14.  Thus,  for  example,  in  FIG.  2, 
priorto  installation  of  the  connector  sleeve  24,  the 
container  10  is  snugly  seated  in  mixer  section  22a, 
while  container  10a  is  similarly  seated  in  section  45 
226.  The  two  mixer  sections  may  then  be  brought 
together  with  their  diaphragms  16  in  face-to-face 
contact  as  shown  in  FIG.  2  and  coupled  together 
by  sleeve  24.  When  so  coupled  together,  the  two 
container  rings  14  properly  align  the  containers,  50 
while  the  edge  margins  of  the  abuting  sealing 
diaphragms  16-  and  tube  ends  126  provide  a  seal 
between  the  two  containers  so  that  no  part  of  the 
container  contents  can  contact  the  sleeve  24  or 
barrels  28.  55 

Sleeve  24  may  coact  to  couple  the  barrels  in  a 
variety  of  different  ways,  a  convenient  one  being 
the  bayonnet-type  of  connection  illustrated  in 
FIGS.  2A  and  3.  For  that,  each  barrel  flange  28a  is 
formed  with  a  circular  array  of  longitudinal  60 
grooves  36  and  the  opposite  ends  of  sleeve  24  are 
formed  with  aligned  circular  arrays  of  radially 
inwardly-extending  tabs  or  teeth  24a.  The  barrel 
flanges  28a  can  be  brought  together  with  their 
grooves  36  in  alignment  with  each  other  and  with  65 
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right-hand  head  68  and  maintains  the  smaller 
head  74  in  its  extended  position  as  shown  in  FIG. 
4B.  Then  he  moves  the  head  68  (and  head  74)  in 
the  left-hand  mixer  section  22a  toward  its 
extended  position,  i.e.  to  the  right.  This  com-  5 
presses  container  10  and  exerts  sufficient 
pressure  on  the  liquid  therein  to  break  the  seals 
16  between  containers  10  and  10a.  Accordingly, 
the  polymer  P  is  forced  into  container  10a  and 
begins  mixing  with  the  liquid  monomer  M  10 
therein.  The  diameter  of  head  74  in  section  226  is 
appreciably  smaller  than  the  inner  diameter  of 
container  10a  so  that  a  portion  of  the  powdered 
polymer  and  the  monomer  are  forced  into  an 
annular  space  S  formed  in  container  10a  outboard  is 
of  head  74  as  shown  in  FIG.  4B. 

Referring  now  to  FIG.  4C,  as  the  operator 
continues  to  advance  the  left-hand  head  68 
toward  the  right,  he  retracts  the  right-hand  head 
74  so  that  the  annular  space  S  becomes  pro-  20 
gressively  shorter.  This  produces  a  swirling 
action  in  the  material  in  container  10a  which 
applies  shear  forces  to  the  mixture,  creates  eddies 
as  shown  by  the  arrows  A  in  that  figure  and 
generally  encourages  the  thorough  mixing  of  the  25 
two  cement  components. 

This  swirling  action  imparted  to  the  container 
contents  as  it  is  forced  from  one  container  to  the 
other  can  be  accentuated  by  inserting  a  baffle 
member  with  angled  radial  vanes  between  con-  30 
tainers  10  and  10a  inside  sleeve  24.  A  baffle 
member  such  as  this  is  illustrated  in  dotted  lines 
at  79  in  FIG.  3. 

When  the  left-hand  head  68  is  in  its  fully 
extended  position  and  the  right-hand  head  74  is  in  35 
its  fully  retracted  position  as  shown  in  FIG.  4D,  the 
mixing  motion  is  reversed.  That  is,  the  left-hand 
larger  head  68  is  retracted  while  its  smaller 
counterpart  74  remains  in  the  extended  position. 
At  the  same  time,  the  right-hand  head  68  is  40 
advanced  toward  the  left  so  that  the  monomer 
and  polymer  mixture  is  forced  into  an  annular 
space  S  formed  in  container  10  as  seen  in  FIG.  4E. 
Then  the  left-hand  head  74  is  gradually  retracted 
as  the  right-hand  head  68  is  advanced  so  that  45 
space  S  becomes  progressively  shorter.  This 
creates  eddies  and  swirls  in  the  mixture  inside 
container  10  as  shown  by  the  arrows  A  in  FIG.  4F, 
which  intimately  mix  the  cement  components  M 
and  P  even  more.  50 

The  mixer  repeats  its  alternate  reciprocal  com- 
pressions  of  the  containers  10  and  10a,  pushing 
the  contents  of  one  container  into  the  other 
container  in  such  a  way  as  to  swirl  and  stir  the 
other  container  contents  by  virtue  of  the  swirls  55 
and  eddies  formed  therein  due  to  the  gradual 
retraction  of  the  smaller  piston  head  74  in  that 
other  container,  until  eventually,  as  seen  in  FIG. 
4G,  all  regions  of  the  cement  component  mixture 
MP  are  mixed  in  the  proper  proportion.  At  that  60 
point,  as  shown  in  FIG.  4G,  the  right-hand  head  68 
can  be  extended  and  the  left-hand  heads  68  and 
74  retracted  so  that  the  entire  mixture  MP  is 
pushed  into  the  left-hand  container  10.  Then,  the 
sleeve  24  can  be  decoupled  from  the  left-hand  65 

mixer  section  22a  and  substituted  for  by  a  cement 
application  section  shown  generally  at  82  in  Fig. 
3,  4H  and  5.  On  the  other  hand,  if  the  cement 
components  are  contained  in  a  single  two-com- 
partment  package,  the  right-hand  compartment  is 
cut  away  from  the  left-hand  one  at  the  sealing 
ring  when  installing  section  82. 

As  seen  in  FIGS.  3  and  5,  section  82  comprises 
an  inexpensive  disposable  plastic  funnel  or  nozzle 
having  a  long  stem  84a.  The  wider  end  of  the 
nozzle  is  terminated  by  a  positioning  and  sealing 
ring  86  similar  to  ring  14  on  the  container  10  or 
10a.  The  nozzle  is  retained  in  place  by  a  cap  88 
having  a  central  counterbored  opening  90  (FIG.  5) 
in  the  cap  wall  88a.  The  opposite  cap  end  is 
formed  with  tabs  or  teeth  92  similar  to  teeth  24a 
on  sleeve  24  and  which  slide  through  the  flange 
grooves  36  in  mixer  section  22a,  enabling  the  cap 
to  be  coupled  to  that  section  as  best  seen  in  FIG. 
5.  When  ready,  the  cement  mixture  MP  is  expelled 
from  container  10  through  the  nozzle  84  simply  by 
advancing  the  left-hand  head  68  toward  the  right 
in  FIG.  5  so  as  to  collapse  container  10.  The  nozzle 
84  is  long  enough  so  that  its  stem  84a  can  be 
inserted  deep  into  hollow  bone  structure  such  as 
the  femural  medullary  canal.  The  nozzle  is 
gradually  withdrawn  from  the  canal  as  the 
extruded  cement  MP  fills  that  cavity. 

It  is  important  to  appreciate  that,  since  the 
containers  for  the  cement  components  are 
coupled  together  under  vacuum  during  the  entire 
mixing  operation,  no  void-forming  air  is  entrained 
in  the  mixture  as.  might  tend  to  weaken  the 
cement  bond.  Furthermore,  any  volatile  or  toxic 
substances  in  those  components  do  not  escape 
from  those  containers.  Therefore,  no  exhaust 
devices  are  required  to  protect  nearby  personnel 
from  those  fumes. 

The  replacement  of  sleeve  24  and  section  226 
with  the  nozzle  assembly  82  after  mixing  is 
completed  can  be  accomplished  quite  quickly  so 
that  minimal  fumes  escape  to  the  atmosphere  at 
that  time.  In  this  connection,  it  should  be  noted 
that  the  distal  end  of  the  nozzle  stem  84a  may  be 
normally  closed.  The  length  of  stem  required  for 
the  application  of  the  cement  depends  upon  the 
cavity  into  which  the  cement  is  to  be  deposited. 
When  the  time  comes  to  apply  the  cement,  the 
nozzle  stem  is  simply  cut  at  the  appropriate  point 
along  its  length  just  prior  to  dispensing  the 
cement. 

It  is  also  important  to  note  that  the  heads  68  and 
74  in  conjunction  with  containers  10  and  10a 
impart  the  same  type  of  mixing  action  to  the 
cement  components  no  matter  who  is  operating 
the  mixer.  Therefore  for  any  given  cement  formu- 
lation,  a  standard  procedure  in  terms  of  the 
number  of  reciprocations  within  a  given  time 
interval  can  be  adopted  which  produces  optimal 
mixing  of  the  components  so  that  a  cementitious 
mixture  MP  of  the  proper  consistency  is  extruded 
through  nozzle  84.  This  procedure  may  even  be 
reduced  to  a  table  or  chart  which  can  be  followed 
by  any  operating  room  personnel  so  that  the 
quality  and  consistency  of  the  cement  applied  to 
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the  bone  site  is  uniform  from  one  operation  to  the 
next. 

Assuming  that  a  total  hip  replacement  oper- 
ation  is  underway,  once  the  cement  mixture  MP 
has  been  applied  to  the  femural  canal  as  5 
described  above  in  connection  with  FIG.  5,  the 
stem  of  the  femural  prosthesis  is  inserted  into 
that  canal  before  the  cement  in  the  canal  sets. 

When  set,  the  cement  contains  no  voids,  pores 
or  bubbles  that  constitute  weak  spots  in  the  10 
cementitious  bond.  Consequently,  the  prosthesis 
should  not  loosen  even  after  prolonged  usage. 

Now  the  same  procedure  can  be  used  to  pre- 
pare  and  apply  bone  cement  for  the  acetabular 
prosthesis  or  cup,  preferably,  after  resterilizing  15 
the  mixer  22  components.  For  this,  the  nozzle 
assembly  82  is  removed  by  decoupling  end  cap 
88  from  the  barrel  flange  28a  of  section  22a.  The 
nozzle  84  component  of  that  assembly  which  has 
been  contacted  by  the  cement  mixture  can  be  20 
disposed  of;  the  cap  88,  which  has  not  been  so 
exposed,  can  be  retained  and  reused.  The  used 
container  10  is  removed  from  mixer  section  22, 
disposed  of  and  replaced  by  a  fresh  container  10 
filled  with  polymer  P  as  shown  in  FIG.  1  A.  A  fresh  25 
monomer  container  10a  is  then  inserted  into 
mixer  section  226  and  the  two  sections  coupled 
together  by  sleeve  24  as  described  above.  The 
same  mixing  process  is  then  carried  out  so  as  to 
prepare  a  fresh  batch  of  bone  cement  MP  follow-  30 
ing  the  procedures  discussed  above  in  connection 
with  FIGS.  4A  to  4G.  Then  the  sleeve  24  is 
decoupled  from  mixing  section  28a  and  replaced 
by  the  application  nozzle  section  82  as  described 
above  in  connection  with  FIGS.  4H  and  5.  35 

Turning  now  to  FIG.  6,  the  acetabulum  L  is  a 
concave  socket  or  depression  formed  in  the 
patient's  hip  bone  H.  Since  that  socket  is  relatively 
shallow,  the  nozzle  84  may  be  cut  off  quite  near  its 
wider  end  before  the  cement  mixture  MP  is  40 
applied.  Preferably,  as  shown  in  FIG.  6,  cap  88  is 
formed  with  a  reduced  diameter  end  extension  or 
skirt  886  on  which  is  engaged  a  disposable 
flexible  plastic  sleeve  98  whose  diameter  varies 
according  to  the  size  of  the  cup  being  implanted.  45 
When  the  nozzle  84  is  positioned  in  the 
acetabulum  L,  the  edge  of  sleeve  98  engages  the 
bone  structure  around  that  recess  and  may  be 
connected  thereto  using  bone  staples,  for 
example.  Thus,  when  the  cement  mixture  is  so 
deposited  in  the  acetabulum,  the  sleeve  98 
restricts  the  spreading  of  that  mixture  to  the 
insertion  site  so  that  it  is  not  applied  to  other  bone 
surfaces. 

Desirably,  the  sleeve  98  fits  loosely  on  cap  skirt  55 
886  or  one  or  more  longitudinal  grooves  (not 
shown)  are  formed  in  the  sleeve  or  skirt  so  that  air 
can  escape  from  the  interior  of  the  sleeve  as  the 
cement  'is  delivered  to  the  acetabulum  L  As  the 
cement  fills  that  cavity,  the  nozzle  may  be  with-  so 
drawn  slowly  from  the  sleeve  98.  When  the 
acetabulum  L  is  filled,  the  nozzle  84  attached  to 
mixer  section  22a  is  removed,  while  the  sleeve  98 
remains  attached  to  the  bone. 

Before  the  cement  deposited  in  the  acetabulum  65 

L  has  set,  an  acetabuiar  prosthesis  or  cup  C  is 
positioned  in  that  recess  and  pressed  into  place 
as  depicted  in  FIG.  7.  Acetabular  cups  are  cur- 
rently  made  of  plastic  material  or  ceramic 
material  and  sometimes  have  a  metal  case.  In  any 
event,  the  cup  is  a  generally  hemispherical  object 
with  a  socket  C  for  receiving  the  ball  of  the 
femural  hip  prosthesis.  If  desired,  the  cup  C  can 
be  pressed  and  held  in  place  until  the  cement 
starts  to  cure  by  a  rod  102  terminated  by  a  ball  104 
which  fits  the  cup  socket  C.  Then  the  sleeve  98 
can  be  removed,  leaving  the  site  of  the  cup 
insertion  neat  and  clean.  Actually,  the  rod  102 
may  be  the  piston  rod  66  of  section  22a,  with  the 
rod  head  68  replaced  by  ball  104. 

In  some  applications,  it  may  be  desirable  to 
subject  the  cementitious  material  being  applied  to 
the  patient's  implantation  site  to  a  vibratory  force 
in  addition  to  the  static  pressure  due  to  the 
advancing  piston  head  68.  For  this,  a  conventional 
vibrating  mechanism  106  is  connected  via  struc- 
ture  78  to  cap  42  as  shown  in  FIG.  5  to  impart  a 
vibratory  motion,  say,  at  60  Hz,  to  the  piston  rod 
66  and  its  head  68.  Accordingly,  as  the  head 
advances  to  apply  cement  to  that  site,  it  applies  a 
vibratory  force  to  the  cement  mixture  MP  in 
container  10  as  it  is  being  extruded  and  which 
supplements  the  static  force.  This  vibratory  force 
causes  the  cement  mixture  to  penetrate  relatively 
deeply  into  the  pores  present  in  the  walls  of  the 
bone  cavity  into  which  the  cement  is  being 
deposited.  This  procedure  is  found  to  produce  an 
especially  strong  bond  at  the  interface  between 
the  cement  mass  and  the  bone.  Moreover,  this 
small  vibratory  or  dynamic  pressure  exerted  on 
the  cementitious  mass  causes  that  material  to 
penetrate  into  the  bone  pores  without  rupturing 
or  otherwise  overly  stressing  the  bone  tissue. 

A  similar  vibrator  may  be  used  to  vibrate  the 
rod  102  in  FIG.  7  when  setting  the  acetabular  cup 
C. 

That  vibratory  motion  which  is  transmitted  to 
the  cup  and  to  the  cementitious  mass  MP  ensures 
intimate  contact  at  both  interfaces  of  the  cement 
body. 

It  will  be  seen  from  the  foregoing,  then,  that  the 
above-described  apparatus  for  preparing  and 
applying  a  two-component  cement  offers  signifi- 
cant  advantages  over  present  day  practices.  From 
the  time  they  are  on  the  shelf  until  the  mixing 
process  is  completed,  the  cement  components 
remain  sealed  in  their  containers.  Resultantly,  no 
air  or  other  gas  can  be  entrained  in  the  cement 
mixture  as  might  adversely  affect  the  resulting 
cement  bond.  By  the  same  token,  those  personnel 
utilizing  the  apparatus  are  not  subjected  to  noxi- 
ous  or  toxic  fumes  or  vapors  emanating  from  the 
cement  components. 

Also,  using  the  present  apparatus,  a  precise 
procedure  can  be  established  for  properly  mixing 
the  components  of  any  particular  cement,  such  as 
bone  cement,  so  that  upon  the  completion  of  the 
mixing  process,  all  regions  of  the  mixture  are  in 
the  proper  proportion  to  polymerize  completing 
and  the  cementitious  mixture  as  a  whole  has 
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contents  so  as  to  enhance  the  intimacy  of  the 
contact  between  said  components. 

3.  Apparatus  according  to  claim  1  or  2,  charac- 
terized  in  that 

5  A.  said  compartments  are  separate  packages 
(10,  10a);  and 

B.  said  seal-establishing  means  comprises 
gasket  means  (14)  incorporated  into  each  com- 
partment  (10,  10a)  surrounding  the  area  where  it 

10  abuts  the  other  compartment. 
4.  Apparatus  according  to  one  of  the  claims  1 

to  3,  characterized  in  that 
A.  said  compartments  (10,  10a)  comprise  a 

single  package;  and 
15  B.  said  seal-establishing  means  comprises 

gasket  means  (14)  incorporated  into  the  wall  (12) 
of  said  package  intermediate  its  ends. 

5.  Apparatus  according  to  one  of  the  claims  2 
to  4,  characterized  in  that  said  extension-control- 

20  ling  means  comprises  plunger  means  (66,  68,  74, 
76)  slidably  mounted  to  said  confining  means 
(28)  and  movable  in  the  direction  of  said  axis  so 
as  to  engage  and  retard  the  extension  of  said 
other  compartment. 

25  6.  Apparatus  according  to  one  of  the  claims  1 
to  5  "characterized  in  that  it  includes  a  pair  of 
elongated  flexible  fluid-tight  compartments  (10, 
10a),  confined  in  abutting  relation  by  the  confin- 
ing  means. 

30  7.  Apparatus  according  to  one  of  the  claims  1 
to  6,  characterized  in  that  each  collapsing  means 
comprises  plunger  means  (68,  74,  76)  slidably 
mounted  to  said  confining  means  (28)  and  mov- 
able  in  the  direction  of  said  axis  so  as  to  engage 

35  and  collapse  one  compartment. 
8.  Apparatus  according  to  one  of  the  claims  5 

to  7,  characterized  in  that  said  confining  means 
comprises 

A.  a  first  tubular  member  (28)  containing  one 
40  compartment; 

B.  a  second  tubular  member  (28)  for  containing 
the  other  compartment;  and 

C.  means  (24)  for  removably  coupling  said 
tubular  members  (28)  end  to  end  so  that  the 

45  compartments  (10,  10a)  therein  are  in  abutting 
relation. 

9.  Apparatus  according  to  claim  8,  charac- 
terized  in  that  it  further  includes 

A.  nozzle  means  (84)  having  a  relatively  wide 
50  entrance  end  and  a  smaller  exit  end;  and 

B.  means  (88)  for  removably  coupling  the 
entrance  end  of  said  nozzle  means  (84)  to  one  of 
said  tubular  members  (28)  in  lieu  of  the  other  of 
said  tubular  members  (28)  so  that  said  nozzle 

55  means  (84)  is  in  fluid  communication  with  the 
compartment  contained  in  said  one  of  said  tubu- 
lar  members  (28)  and  so  that  the  contents  of  the 
compartment  contained  in  said  one  of  said  tubu- 
lar  members  (28)  may  be  expelled  through  said 

60  nozzle  means  (84)  by  sliding  said  plunger  means 
(66,  68,  74,  76). 

10.  Apparatus  according  to  one  of  the  claims  1 
to  9,  characterized  in  that  it  further  includes 

A.  tubular  cement-confining  means  (28);  and 
65  B.  means  (88)  for  removably  attaching  said 

exactly  the  right  quality  and  consistency  for  use. 
At  that  time,  one  mixer  section  of  the  apparatus 
can  be  replaced  by  a  nozzle  section,  with  the 
other  mixer  section  being  used  to  expel  the 
mixture  through  the  nozzle,  preferably  while 
imparting  a  vibratory  motion  to  the  cement 
mass.  Resultantly,  when  deposited  in  the  bone 
cavity,  the  cement  penetrates  into  the  pores  of 
the  cavity  walls  creating  a  very  strong  intimate 
bond  therewith. 

The  apparatus  according  to  the  invention  is 
relatively  inexpensive  to  make  and  maintain.  The 
only  components  thereof  which  are  contacted  by 
cement  are  the  cement  component  packages 
themselves  and  the  dispensing  nozzle  and  con- 
taining  sleeve.  Those  are  very  simple  disposable 
parts  which  can  be  made  quite  inexpensively  in 
quantity.  The  remaining  components  of  the  mix- 
ing  apparatus,  while  also  comprised  of  inexpen- 
sive  molded  plastic  parts,  are  never  contacted  by 
the  cement.  Therefore,  they  can  be  reused 
repeatedly  after  resterilization.  Even  the  number 
of  those  parts  is  kept  to  a  minimum  since  the 
apparatus  is  composed  of  two  mixer  sections 
which  are  identical  and  whose  parts  are  inter- 
changeable.  Accordingly,  that  apparatus  should 
find  wide  application  whenever  it  is  necessary  to 
prepare  and  apply  a  two  component  cement 
such  as  polymethylmethacrylate  bone  cement. 

It  will  thus  be  seen  that  the  objects  set  forth 
above,  among  those  made  apparent  from  the 
preceding  description,  are  efficiently  attained, 
and,  since  certain  changes  may  be  made  in  the 
construction  set  forth  above  without  departing 
from  the  scope  of  the  invention  as  defined  by  the 
claims,  it  is  intended  that  all  matter  contained  in 
the  above  description  or  shown  in  the  accom- 
panying  drawings  be  interpreted  as  illustrative 
and  not  in  a  limiting  sense. 

Claims 

1.  Apparatus  for  preparing  and  applying  a  self- 
curing  two-component  powder/liquid  cement, 
each  component  being  packed  in  a  fluid-tight 
compartment  (10,  10a)  at  least  one  of  which  is 
collapsible,  with  means  (28)  for  confining  said 
compartments  (10,  10a)  in  abutting  relation  to 
each  other,  and  with  means  (14)  for  establishing 
a  seal  around  the  abutting  portions  (16)  of  said 
compartments  (10,  10a),  characterized  in  that  at 
least  the  powder  compartment  (10)  is  evacuated, 
that  means  (66,  68,  74,  76)  are  provided  for 
collapsing  one  of  the  compartments  allowing  the 
forcing  of  its  contents  through  said  abutting 
portions  (16)  into  the  other  compartment  and 
that  means  (84)  are  provided  for  removing  the 
mixed  components  from  the  apparatus. 

2.  Apparatus  according  to  claim  1,  charac- 
terized  in  that  the  said  means  (28)  for  confining 
said  compartments  (10,  10a)  in  abutting  relation 
to  each  other  have  collinear  longitudinal  axes 
and  that  it  further  includes  means  (66,  68,  74,  76) 
for  controlling  the  extension  of  said.  other  com- 
partment  as  it  receives  said  one  compartment 
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(72)  on  the  side  thereof  opposite  said  tubular 
member  (66);  and 

B.  said  second  smaller  head  (74)  is  receivable  in 
said  recess  (72)  when  said  rod  member  (76)  is 
retracted  relative  to  the  tubular  member  (66). 

17.  Apparatus  according  to  one  of  the  claims  12 
to  16,  characterized  in  that  it  further  includes 

A.  a  nozzle  (84),  said  nozzle  having 
1.  a  relatively  wide  entrance  end, 
2.  a  smaller  exit  end;  and 
3.  a  gasket  (86)  extending  around  the 

periphery  of  said  entrance  end;  and 
B.  means  (88)  for  connecting  the  entrance  end 

of  the  nozzle  (84)  to  the  open  end  of  one  of  the 
containers  in  lieu  of  said  coupling  means. 

18.  Apparatus  according  to  claim  17,  charac- 
terized  in  that  it  further  includes 

A.  a  skirt  member  (98);  and 
B.  means  (88b)  for  attaching  the  skirt  member 

(98)  to  said  nozzle  (84)  so  that  it  surrounds  the  exit 
end  of  the  nozzle  (84). 

19.  Apparatus  according  to  one  of  the  claims  5 
to  18,  characterized  in  that  it  further  includes 
means  (106)  for  vibrating  said  plunger  means  (66, 
68,  74,  76)  of  said  one  of  said  containers  to  which 
said  nozzle  (84)  is  connected. 

20.  Apparatus  according  to  one  of  the  claims  5 
to  19,  characterized  in  that 

A.  each  container  (28)  is  formed  with  similar 
opposite  end  flanges  (28a); 

B.  said  container  coupling  means  (24)  com- 
prises  a  sleeve  whose  opposite  end  couples  to  the 
flanges  (28a)  at  the  open  ends  of  said  compart- 
ments  (28);  and 

C.  each  said  plunger  mounting  means  (66,  68, 
74,  76)  comprises  a  cap  (42)  which 

1.  slidably  receives  the  associated  plunger 
means  tubular  member  (66);  and 

2.  couples  to  the  opposite  end  flange  (28b)  of 
the  associated  container  (28). 

Patentanspriiche 

1.  Vorrichtung  zur  Herstellung  und  Anwendung 
eines  selbsthartenden  Zwei-Komponenten- 
Zementes,  dessen  eine  Komponente  pulverfor- 
mig,  die  andere  flussig  ist,  wobei  jede  der  beiden 
Komponenten  in  einer  fliissigkeitsdichten  Kam- 
mer(10,  10a)verpacktist,  wovon  mindestens  eine 
Kammer  kollabierbar  ist,  mit  Mitteln  (28)  zur 
aneinander  liegenden  Fixierung  der  Kammern 
(10,  10a)  und  mit  Mitteln  (14)  zu  Ausbildung  einer. 
Dichtung  rund  um  die  aneinanderstossenden  Par- 
tien  (16)  der  beiden  Kammern  (10,  10a),  dadurch 
gekennzeichnet,  dass  mindestens  die  Kammer 
(10)  mit  der  pulverformigen  Komponente  evaku- 
iert  ist,  dass  Mittel  (66,  68,  74,  76)  vorgesehen  sind 
um  eine  der  Kammern  zum  Kollabieren  zu  brin- 
gen,  unter  Ausstossung  ihres  Inhalts  durch  die 
aneinanderstossenden  Partien  (16)  in  die  andere 
Kammer  und  dass  Mittel  (84)  vorgesehen  sind  um 
die  miteinander  vermischten  Komponenten  aus 
der  Vorrichtung  zu  entfernen. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dass  die  Mittel  (28)  zur  aneinan- 

cement-confining  means  (28)  to  said  nozzle 
means  (84)  so  that  said  cement-confining  means 
(28)  surrounds  the  exit  end  of  said  nozzle  means 
(84). 

11.  Apparatus  according  to  claim  9  or  10,  5 
characterized  in  that  it  further  includes  means 
(106)  for  vibrating  said  plunger  means  (66,  68,  74, 
76)  so  as  to  impart  vibrating  forces  to  the  contents 
being  expelled  through  said  nozzle  (84). 

12.  Apparatus  according  to  one  of  the  claims  1  10 
to  11,  characterized  in  that  it  further  includes 

A.  a  pair  of  mixing  sections  (22a,  22b),  each 
section  including 

1.  an  elongated  rigid  container  (28)  for  con- 
taining  one  of  the  compartments  and  having  an  w 
open  end, 

2.  plunger  means  (66,  68,  74,  76)  including 
first  and  second  heads  (68,  74),  and 

3.  means  (66)  for  slidably  mounting  the 
plunger  means  in  the  opposite  end  of  the  con-  20 
tainer  so  that  said  first  and  second  heads  (68,  74) 
are  movable  independently  of  one  another  along 
the  longitudinal  axis  of  said  container  toward  and 
away  from  said  container  open  end;  and 

B.  means  (24)  for  removably  coupling  the  open  25 
ends  of  said  sections  so  that  said  sections  are  in 
axial  alignment. 

13.  Apparatus  according  to  one  of  the  claims  1 
to  12,  characterized  in  that  it  further  includes 

A.  a  first  elongated,  flexible,  vacuum-packed,  30 
component-containing  package  (10)  positioned  in 
one  container,  said  package  having  a  penetrable 
area  (16)  adjacent  the  open  end  of  said  one 
container;  and 

B.  a  second  elongated,  flexible,  fluid-tight,  com-  35 
ponent-containing  package  (10a)  positioned  in 
the  other  container,  said  second  package  having  a 
penetrable  area  (16)  adjacent  the  open  end  of  said 
other  container  each  said  package  having  sealing 
means  (14)  extending  around  the  penetrable  area  40 
(16)  thereof,  said  sealing  means  (14)  on  the  two 
packages  being  in  sealing  abutment  when  said 
containers  are  coupled  together  so  as  to  prevent 
passage  of  fluids  between  the  interiors  of  said 
packages  and  the  containers.  45 

14.  Apparatus  according  to  one  of  the  claims  5 
to  13,  characterized  in  that  each  of  said  plunger 
(66,  68,  74,  76)  means  comprises 

A.  an  elongated  tubular  member  (66)  extending 
axially  into  the  associated  compartment;  so 

B.  an  elongated  rod  member  (76)  extending 
axially  into  the  associated  compartment  through 
said  tubular  member  (66). 

C.  said  first  head  (68)  being  mounted  to  the 
inner  end  of  said  tubular  member  (66);  and  55 

D.  said  second  head  (74)  being  smaller  than 
said  first  head  (68)  and  being  mounted  to  the 
inner  end  of  said  rod  member  (76). 

15.  Apparatus  according  to  claim  14,  charac- 
terized  in  that  it  further  includes  means  (78)  60 
facilitating  the  reciprocating  of  said  rod  and  tubu- 
lar  members  (66,  76)  independently  of  each  other. 

16.  Apparatus  according  to  claim  14,  charac- 
■  terized  in  that 

A.  said  first  head  (68)  is  formed  with  a  recess  65 



EP  0  179  054  B1 17 18 

derliegenden  Fixierung  der  Kammern  (10,  10a) 
kollineare,  longitudinale  Achsen  aufweisen  und 
dass  weitere  Mittel  (66,  68,  74,  76)  zum  Kontrolle 
der  Ausdehnung  der  einen  Kammer  vorgesehen 
sind,  wenn  diese  den  Inhalt  der  anderen  Kammer  5 
aufnimmt,  urn  den  innigen  Kontakt  der  beiden 
Komponenten  zu  steigern. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dass 

A.  die  Kammern  getrennte  Packungen  (10,  10a)  w 
sind;  und  die  dichtungsausbildenden  Mittel  Dich- 
tungsmittel  (14)  umfassen,  welche  in  jeder  Kam- 
mer  (10,  10a)  eingebaut  sind  und  den  Bereich  um 
schliessen  wo  diese  mit  der  anderen  Kammer 
aneinander  stosst.  15 

4.  Vorrichtung  nach  einem  der  Anspriiche  1  bis 
3,  dadurch  gekennzeichnet,  dass 

A.  die  Kammern  (10,  10a)  je  eine  Einzelpackung 
umfassen;  und 

B.  die  dichtungsausbildenden  Mittei  Dichtungs-  20 
mittel  (14)  umfassen,  welche  in  der  Wandung  (12) 
der  Einzelpackungen,  zwischen  ihren  aneinander- 
stossenden  Enden  liegend,  eingebaut  sind. 

5.  Vorrichtung  nach  einem  der  Anspriiche  2  bis 
4,  dadurch  gekennzeichnet,  dass  die,  die  Ausdeh-  25 
nung  kontrollierenden  Mittel  Kolbenmittel  (66,  68, 
74,  76)  umfassen,  welche  verschiebbar  an  den 
fixierenden  Mitteln  (28)  angeordnet  sind  und  in 
Richtung  der  kollinearen,  longitudinalen  Achsen 
bewegbar  sind,  um  die  Ausdehnung  der  anderen  30 
Kammer  aufzunehmen  und  zu  verzogern. 

6.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
5,  dadurch  gekennzeichnet,  dass  sie  ein  Paar 
langliche,  flexible,  flussigkeitsdichte  Kammern 
(10,  10a)  umfasst,  welche  durch  die  fixierenden  35 
Mittel  (28)  in  einer  aneinariderstossenden  Lage 
zueinander  gehalten  werden. 

7.  Vorrichtung  nach  einem  der  Anspruche  1  bis 
6,  dadurch  gekennzeichnet,  dass  jedes  kollabier- 
bare  Mittel  Kolbenmittel  (68,  74,  76)  umfasst,  40 
welche  verschiebbar  an  den  fixierenden  Mitteln 
(28)  angeordnet  sind  und  in  Richtung  der  kollinea- 
ren,  longitudinalen  Achsen  bewegbar  sind,  um  in 
die  eine  Kammer  einzugreifen  zu  konnen  und  zum 
Kollabieren  zu  bringen.  45 

8.  Vorrichtung  nach  einem  der  Anspr*che  5  bis 
7,  dadurch  gekennzeichnet,  dass  die  fixierenden 
Mittel  folgendes  umfassen: 

A.  ein  erstes  rohrformiges  Element  (28), 
welches  die  eine  Kammer  enthalt;  50 

B.  ein  zweites  rohrformiges  Element  (28),  geeig- 
net  zur  Aufnahme  der  anderen  Kammer;  und 

C.  Mittel  (24)  zur  losbaren  Kupplung  der  beiden 
rohrformigen  Elemente  (28)  an  ihren  Enden,  der- 
art,  dass  die  Kammern  (10,  10a)  in  einer  aneinan-  .  55 
derstossenden  Lage  zueinander  gehalten  werden. 

9.  Vorrichtung  nach  Anspruch  8,  dadurch 
gekennzeichnet,  dass  sie  weiter  umfasst: 

A.  Dusenmittel  (84)  mit  einer  relativ  weiten 
Einlassoffnung  und  einer  schmaleren  Austrittsoff-  60 
nung;  und 

B.  Mittel  (88)  zur  losbaren  Kupplung  der  Einlas- 
soffnung  der  Dusenmittel  (84)  an  eines  der  rohr- 
formigen  Elemente  (28)  an  Stelle  des  anderen 
rohrformigen  Elementes  (28),  derart,  dass  die  65 

Dusenmittel  (84)  flussigkeitskommunizierend  mit 
der  Kammer  in  einem  der  rohrformigen  Elemente 
(28)  verbunden  sind  und  dass  der  Inhalt  der 
Kammer  eines  der  rohrformigen  Elemente  (28) 
mittels  Verschiebung  der  Kolbenmittel  (66,  68,  74, 
76)  durch  die  Dusenmittel  (84)  ausgestossen 
werden  kann. 

10.  Vorrichtung  nach  einem  der  Anspruche  1 
bis  9,  dadurch  gekennzeichnet,  dass  sie  weiter 
umfasst: 

A.  rohrformige  den  Zement  einschliessende 
Mittel  (28);  und 

B.  Mittel  (88)  zur  losbaren  Verbindung  der  den 
Zement  einschliessenden  Mittel  (28)  mit  den 
Diisenmitteln  (84),  derart,  dass  die  den  Zement 
einschliessenden  Mittel  (28)  die  Ausgangsoff- 
nung  der  Dusenmittel  (84)  umschliessen. 

11.  Vorrichtung  nach  Anspruch  9  oder  10, 
dadurch  gekennzeichnet,  dass  sie  weiter  Mittel 
(106)  umfasst  um  die  Kolbenmittel  (66,  68,  74,  76) 
in  Vibration  zu  versetzen,  derart,  dass  an  den 
durch  die  Diise  (84)  auszustossenden  Inhalt  Vibra- 
tionskrafte  ubermittelt  werden. 

12.  Vorrichtung  nach  einem  der  Anspruche  1 
bis  11,  dadurch  gekennzeichnet,  dass  sie  weiter 
umfasst: 

A.  ein  Paar  Mischbereiche  (22a,  22b),  wobei 
jeder  Mischbereich  folgendes  umfasst: 

1.  einen  langlichen,  festen  Behalter  (28)  mit 
einem  freien  Ende  zur  Aufnahme  einer  der  Kam- 
mern, 

2.  Kolbenmittel  (66,  68,  74,  76)  welche  einen 
ersten  und  einen  zweiten  Kopf  (68,  74)  umfassen, 
und 

3.  Mittel  (66)  zur  gleitbaren  Aufnahme  der 
Kolbenmittel  am  entgegengesetzten  Ende  des 
Behalters,  derart,  dass  der  erste  und  zweite  Kopf 
(68,  74)  unabhangig  voneinander  langs  der  longi- 
tudinalen  Achse  des  Behalters  bewegbar  ist  in 
Richtung  zum  und  vom  freien  Ende  des  Behalters; 
und 

B.  Mittel  (24)  zur  losbaren  Kupplung  der  freien 
Enden  der  Mischbereiche  aneinander,  derart, 
dass  die  Mischbereiche  koaxial  ausgerichtet  sind. 

13.  Vorrichtung  nach  einem  der  Anspruche  1 
bis  12,  dadurch  gekennzeichnet,  dass  sie  weiter 
umfasst: 

A.  eine  erste,  langliche,  flexible,  vakuum-ver- 
packte,  eine  Komponente  enthaltende  Packung 
(10),  die  in  einem  Behalter  untergebracht  ist, 
wobei  die  Packung  angrenzend  an  das  freie  Ende 
des  einen  Behalters  eine  durchdringbare  Fla'che 
(16)  aufweist;  und 

B.  eine  zweite,  langliche,  flexible,  flussigkeits- 
dichte,  eine  Komponente  enthaltende  Packung 
(10a),  die  im  anderen  Behalter  untergebracht  ist, 
wobei  diese  zweite  Packung  angrenzend  an  das 
freie  Ende  dieses  anderen  Behalters  eine  durch- 
dringbare  Flache  (16)  aufweist  und  wobei  beide 
Packungen  Dichtungsmittel  (14)  aufweisen, 
welche  sich  um  deren  durchdringbare  Flache-  (16) 
Kerum  erstrecken  und  wobei  die  Dichtungsmittel 
(14)  der  beiden  Packungen  in  dichtender  Weise 
aneinanderstossen,  wenn  die  beiden  Behalter 
miteinander  gekoppelt  sind,  derart,  dass  der 

10 
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C.  jedes  Kolbenmittel  (66,  68,  74,  76)  eine 

Kappe  (42)  umfasst,  welche 
1.  das  zugehorige  rohrformige  Element  (66) 

der  Kolbenmittel  verschiebbar  aufnimmt;  und 
2.  mit  dem  gegeniiberliegenden  endstandi- 

gen  Flansch  (28b)  des  zugehorigen  Behalters 
(28)  koppelbar  ist. 

Revendications 

Durchtritt  von  Flussigkeit  zwischen  dem  Inneren 
der  beiden  Packungen  und  den  Behaltern  ver- 
hindert  ist. 

14.  Vorrichtung  nach  einem  der  Anspruche  5 
bis  13,  dadurch  gekennzeichnet,  dass  jedes  der 
Kolbenmittel  (66,  68,  74,  76)  folgendes  umfasst: 

A.  ein  langliches,  rohrformiges  Element  (66), 
welches  sich  axial  in  die  zugeordnete  Kammer 
erstreckt: 

B.  ein  langliches  stabformiges  Element  (76), 
welches  sich  axial  in  die  zugeordnete  Kammer 
durch  das  rohrformige  Element  (66)  hindurch 
erstreckt; 

C.  den  ersten  Kopf  (68),  welcher  am  inneren 
Ende  des  rohrformigen  Elementes  (66)  befestigt 
ist;  und 

D.  den  zweiten  Kopf  (74),  welcher  kieiner  ist 
als  der  erste  Kopf  (68)  und  am  inneren  Ende  des 
stabformigen  Elementes  (76)  befestigt  ist. 

15.  Vorrichtung  nach  Anspruch  14,  dadurch 
gekennzeichnet,  dass  sie  weiter  Mittel  (78) 
umfasst,  welche  die  voneinander  unabhangige 
Hin-  und  Herbewegung  des  stab-  und  des  rohr- 
formigen  Elementes  (66,  76)  erleichtern. 

16.  Vorrichtung  nach  Anspruch  14,  dadurch 
gekennzeichnet,  dass 

A.  der  erste  Kopf  (68)  eine  Vertiefung  (72)  an 
seiner  dem  rohrformigen  Element  (66)  entge- 
gengesetzten  Seite  aufweist;  und 

B.  der  zweite,  kleinere  Kopf  (74)  in  dieser  Ver- 
tiefung  (72)  aufgenommen  werden  kann,  wenn 
das  stabformige  Element  (76)  in  Bezug  auf  das 
rohrformige  Element  (66)  zurCickgezogen  wird. 

17.  Vorrichtung  nach  einem  der  Anspruche  12 
bis  16,  dadurch  gekennzeichnet,  dass  sie  weiter 
folgendes  umfasst: 

A.  eine  Duse  (84),  mit 
1.  einer  relativ  weiten  Einlassoffnung, 
2.  einer  schmaleren  Austrittsoffnung;  und 
3.  einer  Dichtung  (86),  welche  sich  um  den 

Umfang  der  Einlassoffnung  herum  erstreckt; 
und 

B.  Mittel  (88)  um  die  Einlassoffnung  der  Diise 
(84)  mit  dem  freien  Ende  eines  der  Behalter  an 
Stelle  der  Kupplungsmittel  (24)  zu  verbinden. 

18.  Vorrichtung  nach  Anspruch  17,  dadurch 
gekennzeichnet,  dass  sie  weiter  folgendes 
umfasst: 

A.  ein  Kragenelement  (98);  und 
B.  Mittel  (88b)  zur  Befestigung  des  Kragenele- 

mentes  (98)  an  die  Duse  (84),  derart,  dass  es  die 
Austrittsoffnung  der  Duse  (84)  umschliesst. 

19.  Vorrichtung  nach  einem  der  Anspruche  5 
bis  18,  dadurch  gekennzeichnet,  dass  sie  weiter 
Mittel  (106)  umfasst,  welche  der  Vibration  der 
Kolbenmittel  (66,  68,  74,  76)  des  einen  Behalters, 
an  welchem  die  Duse  (84)  befestigt  ist,  dienen. 

20.  Vorrichtung  nach  einem  der  Anspruche  5 
bis  19,  dadurch  gekennzeichnet,  dass 

A.  jeder  Behalter  (28)  mit  ahnlichen  gegen- 
uberliegenden  Flanschen  (28a)  versehen  ist; 

B.  die  Kupplungsmittel  (24)  der  Behalter  einen 
.Kragen  umfassen,  dessen  gegenuberliegende 
Enden  mit  den  Flanschen  (28a)  an  den  freien 
Enden  der  Kammern  (28)  verbindbar  sind;  und 

10 
1.  Appareil  pour  preparer  et  appliquer  un 

ciment  auto-durcissant  a  deux  elements,  pou- 
dre/liquide,  chaque  element  etant  emballe  dans 
un  compartiment  (10,  10a)  etanche  au  fluide, 

15  I'un  au  moins  de  ces  compartiments  etant  sus- 
ceptible  d'etre  ecrase,  avec  des  moyens  (28) 
pour  confiner  les  compartiments  (10,  10a)  en 
disposition  bout  a  bout  I'un  par  rapport  a  I'au- 
tre,  et  avec  des  moyens  (14)  pour  etablir  un 

20  joint  autour  des  parties  (16)  des  compartiments, 
quibutent  I'une  contre  I'autre,  caracterise  en  ce 
qu'au  moins  le  compartiment  (10)  pour  la  pou- 
dre  est  vide  d'air,  en  ce  que  des  moyens  (66,  68, 
74,  76)  sont  prevus  pour  ecraser  I'un  des  com- 

25  partiments  en  permettant  que  son  contenu  soit 
oblige  de  passer,  a  travers  les  parties  (16) 
butant  I'une  contre  I'autre,  dans  I'autre  compar- 
timent,  et  en  ce  que  des  moyens  (74)  sont  pre- 
vus  pour  enlever  les  elements  melanges  de  I'ap- 

30  pareil. 
2.  Appareil  suivant  la  revendication  1,  ca.racte- 

rise  en  ce  que  les  moyens  (28)  pour  confiner  les 
compartiments  (10,  10a)  en  disposition  bout.  a 
bout  I'un  par  rapport  a  I'autre  ont  des  axes 

35  longitudinaux  colineaires,  et  en  ce  que  I'appareil 
comprend  encore  des  moyens  (66,  68,  74,  76) 
pour  commander  I'extension  de  I'autre  compar- 
timent  lorsqu'il  recoit  le  contenu  du  premier 
compartiment,  de  fagon  a  favoriser  I'intimite  du 

40  contact  entre  les  elements. 
3.  Appareil  suivant  la  revendication  1  ou  la 

revendication  2,  caracterise  en  ce  que 
A.  les  compartiments  sont  des  emballages 

separes  (10,  10a)  et 
45  B.  les  moyens  etablissant  un  joint  compren- 

nent  des  moyens  de  joint  (14)  incorpores  dans 
chaque  compartiment  (10,  10a)  en  entourant  la 
region  ou  un  compartiment  est  en  bout  de  I'au- 
tre  compartiment. 

50  4.  Appareil  suivant  I'une  quelconque  des 
revendications  1  a  3,  caracterise  en  ce  que 

A.  les  compartiments  (10,  10a)  constituent  un 
emballage  unique,  et 

B.  les  moyens  etablissant  un  joint  compren- 
55  nent  des  moyens  de  joint  (14)  incorpores  a  la 

paroi  (12)  de  I'emballage,  entre  ses  extremites. 
5.  Appareil  suivant  I'une  des  revendications  2 

a  4,  caracterise  en  ce  que  les  moyens  de  com- 
mande  de  I'extension  comprennent  des  moyens 

60  a  piston  plongeur  (66,  68,  74,  76)  montes  a 
coulissement  sur  les  moyens  de  confinement 
(26)  et  mobiles  dans  la  direction  de  I'axe,  de 
fagon  a  rencontrer  et  a  retarder  I'extension  de 
I'autre  compartiment. 

65  ■  6.  Appareil  suivant  I'une  des  revendications  1 

11 
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a  5,  caracterise  en  ce  qu'il  comprend  une  paire  de 
compartiments  allonges,  souples,  etanches  au 
fluide,  (10,  10a),  confines,  en  disposition  ou  ils 
butent  I'un  contre  I'autre,  par  les  moyens  de 
confinement  (28).  5 

7.  Appareil  suivant  Tune  des  revendications  1  a 
6,  caracterise  en  ce  que  chaque  moyen  d'ecrase- 
ment  comprend  des  moyens  a  piston  plongeur 
(68,  74,  76)  montes  a  coulissement  sur  les  moyens 
de  confinement  (28)  et  mobiles  dans  la  direction  m 
de  I'axe  de  fagon  a  rencontrer  et  a  ecraser  I'un  des 
compartiments. 

8.  Appareil  suivant  I'une  des  revendications  5  a 
7,  caracterise  en  ce  que  les  moyens  de  confine- 
ment  comprennent:  is 

A.  un  premier  organe  tubulaire  (28)  contenant 
un  premier  compartiment; 

B.  un  second  organe  tubulaire  (26)  pour  conte- 
nir  I'autre  compartiment;  et 

C.  des  moyens  (24)  pour  accoupler  de  maniere  20 
amovible  les  organes  tubulaires  (26)  bout  a  bout, 
en  sorte  que  les  compartiments  (10,  10a)  soient 
en  disposition  bout  a  bout. 

9.  Appareil  suivant  la  revendication  8,  caracte- 
rise  en  ce  qu'il  comprend  encore:  25 

A.  des  moyens  a  ajutage  (84)  ayant  une  extre- 
mite  d'entree  relativement  large  et  une  extremite 
de  sortie  plus  petite;  et 

B.  des  moyens  (88)  pour  accoupler  de  maniere 
amovible  I'extremite  d'entree  desdits  moyens  a  30 
ajutage  (84)  a  I'un  des  organes  tubulaires  (28)  au 
lieu  de  I'autre  organe  tubulaire  (28),  de  fagon  que 
les  moyens  a  ajutage  soient  en  communication 
pour  un  fluide  avec  le  compartiment  contenu 
dans  le  premier  des  organes  tubulaires  (28)  et  en  35 
sorte  que  le  contenu  du  compartiment  enferme 
dans  le  premier  des  organes  tubulaires  (28) 
puisse  etre  chasse  a  travers  les  moyens  a  ajutage 
(84)  en  faisant  coulisser  les  moyens  a  piston 
plongeur  (66,  68,  74,  76).  40 

10.  Appareil  suivant  I'une  des  revendications  1 
a  9,  caracterise  en  ce  qu'il  comprend  en  outre: 

A.  des  moyens  tubulaires  (28)  confinant  le 
ciment;  et 

B.  des  moyens  (88)  pour  attacher  de  maniere  45 
amovible  les  moyens  (28)  de  confinement  du 
ciment  aux  moyens  a  ajutage  (84)  en  sorte  que  les 
moyens  (28)  de  confinement  du  ciment  entourent 
I'extremite  de  sortie  des  moyens  a  ajutage  (84). 

11.  Appareil  suivant  la  revendication  9  ou  la  50 
revendication  10,  caracterise  en  ce  qu'il  com- 
prend  en  outre  des  moyens  (106)  pour  vibrer  les 
moyens  plongeurs  (66,  68,  74,  76)  de  fagon  a 
imposer  des  forces  vibratoires  au  contenu  chasse 
a  travers  I'ajutage  (84).  55 

12.  Appareil  suivant  I'une  des  revendications  1 
a  11,  caracterise  en  ce  qu'il  comprend  encore: 

A.  une  paire  de  sections  de  melange  (22a,  22b), 
chaque  section  comprenant: 

(1  )  un  recipient  rigide  allonge  (28)  pour  conte-  eo 
nir  I'un  des  compartiments  et  ayant  une  extremite 
ouverte; 

(2)  des  moyens  plongeurs  (66,  68,  74,  76) 
comprenant  une  premiere  et  une  seconde  tete 
(68,  74);  et  65 

.  ■■  '  (3)  des  moyens  (66)  pour  monter  a  coulisse- 
ment  les  moyens  plongeurs  dans  I'extremite 
opposee  du  recipient,  en  sorte  que  les  premiere  et 
seconde  tetes  (68,  74)  soient  mobiles  indepen- 
damment  I'une  de  I'autre  le  long  de  I'axe  longitu- 
dinal  du  recipient,  en  les  rapprochant  et  en  les 
eloignant  de  I'extremite  ouverte  du  recipient;  et 

B.  des  moyens  (24)  pour  accoupler  de  maniere 
amovible  les  extremites  ouvertes  des  sections,  de 
fagon  que  les  sections  soient  en  alignement  axial. 

13.  Appareil  suivant  I'une  des  revendications  1 
a  12,  caracterise  en  ce  qu'il  comprend  en  outre: 

A.  un  premier  emballage  (10)  allonge,  souple, 
contenant  un  element  emballe  sous  vide,  cet 
emballage  (10)  etant  place  dans  I'un  des  reci- 
pients  et  I'emballage  ayant  une  region  penetrable 
(16)  adjacente  a  I'extremite  ouverte  de  ce  premier 
recipient;  et 

B.  un  second  emballage  (10a)  allonge,  souple, 
etanche  au  fluide,  contenant  un  element,  place 
dans  I'autre  recipient,  ce  second  emballage  ayant 
une  region  penetrable  (16)  adjacente  a  I'extremite 
ouverte  de  I'autre  recipient,  chaque  emballage 
ayant  des  moyens  d'etancheite  (14)  s'etendant 
autour  de  sa  region  penetrable  (16),  les  moyens 
d'etancheite  (14)  des  deux  emballages  etant  bout 
a  bout  en  disposition  etanche  lorsque  les  reci- 
pients  sont  accouples  I'un  a  I'autre  de  fagon  a 
empecher  le  passage  de  fluide  entre  les  interieurs 
des  emballages  et  les  recipients. 

14.  Appareil  suivant  I'une  des  revendications  5 
a  13,  caracterise  en  ce  que  chacun  des  moyens 
plongeurs  (66,  68,  74,  76)  comprend: 

A.  un  organe  tubulaire  allonge  (66)  s'etendant 
axialement  dans  le  compartiment  associe; 

B.  un  organe  en  forme  de  tige  ailongee  (76) 
s'etendant  axialement  dans  le  compartiment 
associe,  a  travers  I'organe  tubulaire  (66); 

C.  la  premiere  tete  (68)  etant  montee  a  I'extre- 
mite  interieure  de  I'organe  tubulaire  (66);  et 

D.  la  seconde  tete  (74)  etant  plus  petite  que  la 
premiere  tete  (68)  et  etant  montee  a  I'extremite 
interieure  de  I'organe  (76)  en  forme  de  tige. 

15.  Appareil  suivant  la  revendication  14, 
caracterise  en  ce  qu'il  comprend  encore  des 
moyens  (78)  facilitant  le  mouvement  alternatif 
des  organes  en  forme  de  tige  et  tubulaire  (66,  76) 
independamment  I'un  de  I'autre. 

16.  Appareil  suivant  la  revendication  14, 
caracterise  en  ce  que: 

A.  la  premiere  tete  (68)  est  formee  avec  un 
evidement  (72)  de  son  cote  oppose  a  I'organe 
tubulaire  (66);  et 

B.  la  seconde  tete  plus  petite  (74)  peut  etre 
regue  dans  I'evidement  (72)  lorsque  I'organe  en 
forme  de  tige  (76)  est  retarde  par  rapport  a 
I'organe  tubulaire  (66). 

17.  Appareil  suivant  I'une  des  revendications  12 
a  15,  caracterise  en  ce  qu'il  comprend  encore: 

A.  un  ajutage  (84),  cet  ajutage  ayant: 
(1  )  une  extremite  d'entree  relativement  large; 
(2)  une  extremite  de  sortie  plus  petite;  et 
(3)  un  joint  (86)  s'etendant  autour  de  la 

peripherie  de  I'extremite  d'entree;  et 
B.  des  moyens  (88)  pour  relier  I'extremite  d'en- 

12 
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a  19,  caracterise  en  ce  que: 

A.  chaque  recipient  (28)  est  forme  avec  des 
brides  (28a)  d'extremite,  opposees,  semblables; 

B.  les  moyens  d'accouplement  (24)  des  reci- 
pients  comprennent  un  manchon  dont  les  extre- 
mites  opposees  sont  accouplees  aux  brides  (28a) 
aux  extremites  opposees  des  compartiments 
(28);  et 

C.  chacun  des  moyens  de  montage  des  plon- 
geurs  (66,  68,  74,  76)  comprend  un  chapeau  (42) 
qui: 

(1)  re?oit  a  coulissement  I'organe  tubulaire, 
moyen  plongeur  associe  (66);  et 

(2)  s'accouple  a  la  bride  d'extremite  opposee 
(28b)  du  recipient  associe  (28). 

tree  de  I'ajutage  (84)  a  I'extremite  ouverte  de  I'un 
des  recipients  a  la  place  des  moyens  d'accouple- 
ment. 

18.  Appareil  suivant  la  revendication  17, 
caracterise  en  ce  qu'il  comprend  encore: 

A.  un  element  en  forme  de  jupe  (98);  et 
B.  des  moyens  (88b)  pour  attacher  I'element  en 

forme  de  jupe  (98)  a  I'ajutage  (84)  de  fagon  qu'il 
entoure  I'extremite  de  sortie  de  I'ajutage  (84). 

19.  Appareil  suivant  I'une  des  revendications  5 
a  18,  caracterise  en  ce  qu'il  comprend  encore  des 
moyens  (106)  pour  vibrer  les  moyens  plongeurs 
(66,  68,  74,  76)  de  celui  des  recipients  auquel 
I'ajutage  (84)  est  relie. 

20.  Appareil  suivant  I'une  des  revendications  5 
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