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(54)  Mixer  and  multiple  component  dispensing  device  assembly  and  method  for  the  aligned 
connection  of  the  mixer  to  the  multiple  component  dispensing  device 

(57)  The  mixer  (83)  of  the  mixer-cartridge  assembly 
comprises  a  housing  (84),  an  inlet  section  (85)  having 
an  individual  inlet  (87,  88)  for  each  outlet  (33,  34)  of  the 
cartridge  (30)  and  a  mixer  element  group  (3).  The  mixer 
inlet  section  comprising  separating  means  (3S)  and  the 
mixer  element  group  (3)  are  arranged  thus,  that  while 
sealingly  connecting  the  mixer  to  the  cartridge,  the 
inlets  (87,  88)  of  the  mixer  remain  aligned  with  the  cor- 
responding  and  matching  outlets  of  the  cartridge  as  well 
as  with  the  separating  means  (3S)  and  with  the  dividing 
element  (3D)  of  the  mixer  element  group  (3)  for  optimiz- 
ing  the  mixing  of  the  components.  For  mixer  attach- 
ment,  the  mixer  housing  comprises  bayonet  lugs  (89) 
cooperating  with  bayonet  prongs  (15)  on  the  cartridge, 
whereby  the  housing  is  rotated  while  the  mixer  inlet  sec- 
tion,  separating  means  and  element  group  do  not  rotate 
in  regard  to  the  cartridge  outlets,  thus  avoiding  cross- 
contamination  of  the  components  at  the  cartridge/mixer 
interface  and  assuring  continued  separation  well  into 
the  mixer  up  to  the  first  dividing  element  (3D). 
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Description 

The  present  invention  relates  to  a  mixer  and  a  mul- 
tiple  reactive  chemical  component  dispensing  device 
assembly,  in  particular  a  two-component  cartridge, 
according  to  the  introduction  of  claim  1  and  to  a  method 
for  the  aligned  connection  of  the  mixer  to  the  device. 

There  exists  a  great  number  of  mixers  and  car- 
tridges  having  means  for  connecting  and  attaching  the 
mixer  to  the  cartridge,  e.g.  according  to  US-A-4,767,026 
or  US-A-4,538,920  where  the  mixer  has  two  bayonet 
locking  lugs  insertable  into  corresponding  prongs  on  the 
cartridge.  The  rotary  locking  movement  will  cause  con- 
tamination  of  one  component  against  the  other  compo- 
nent  at  the  interface  between  the  cartridge  and  the 
mixer  in  that  these  components  will  be  transported  from 
one  outlet  to  the  other  outlet,  resp.  from  one  inlet  to  the 
other  inlet,  causing  an  undesired  reaction  between 
them  at  the  interface  between  cartridge  and  mixer  and 
eventually  carrying  such  a  reaction  back  into  the  car- 
tridge  outlets,  thus  causing  plugging  of  the  outlets. 

US-A-5,228,599  discloses  a  multiple  component 
dispensing  cartridge  having  a  mixer  attached  thereto 
with  the  aid  of  a  coupling  nut  having  an  internal  thread, 
wherein  each  storage  cylinder  ends  in  a  dispensing 
opening  which  forms  a  common  outlet,  whereas  the 
inlet  of  the  mixer  is  not  defined.  The  mixer  is  put  on  the 
cartridge  and  secured  with  the  coupling  nut  screwed  on 
an  external  thread  at  the  cartridge. 

DE-U-94  05  922  discloses  a  two  component  car- 
tridge  wherein  the  containers  are  arranged  concentri- 
cally  and  whereas  the  outlets  are  side  by  side  and  D- 
shaped.  For  better  discharge  of  the  residual  material 
two  sleeves  are  connected  to  the  mixer.  These  sleeves, 
however,  do  not  prevent  cross-contamination  of  the  two 
components  while  connecting  or  disconnecting  the 
mixer  to  and  from  the  cartridge. 

There  is  also  a  tendency  towards  components  with 
faster  reactivity  for  quicker  end  use,  which  causes 
greater  problems  with  materials  of  construction  of  the 
package,  chemical  migration  through  the  separating 
wall  from  part  of  the  package  to  another  and  hence 
unwanted  reaction  within  the  package. 

Cartridges  separated  by  one  single  wall,  e.g. 
according  to  U.S.  Patent  No.  5,333,760,  cannot  exclude 
chemical  migration  through  such  a  single  wall  separa- 
tion  barrier  and  therefore  separation  at  the  cartridge 
outlets  is  not  sufficient  if  a  reaction  takes  place  during 
storage  within  the  cylinders. 

On  the  basis  of  this  prior  art,  it  is  an  object  of  the 
present  invention  to  provide  for  a  mixer,  a  multiple  reac- 
tive  component  dispensing  device  assembly  and  a 
method  for  the  aligned  connection  of  that  mixer  to  the 
multiple  reactive  component  dispensing  device  which, 
during  attachment,  avoids  cross-contamination  by 
keeping  the  reactive  components  separated  from  the 
cartridge  outlets  well  into  the  mixer,  at  the  same  time 
providing  for  optimum  mixing  efficiency.  This  object  is 
attained  by  the  mixer  and  a  multiple  reactive  component 
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dispensing  device  assembly  and  the  method  for  con- 
necting  that  mixer  to  a  cartridge  according  to  the  inde- 
pendent  claims. 

It  is  a  further  object  of  the  invention  to  provide  for  a 
cartridge  which  assures  a  total  chemical  separation 
along  the  whole  length  from  where  the  chemicals  are 
contained,  ahead  of  the  cylinder  pistons,  all  the  way 
through  to  the  top  of  the  outlets  where,  during  storage, 
a  closure  means  is  installed.  This  further  object  is 
attained  with  a  cartridge  according  to  claim  10. 

The  invention  will  be  explained  in  more  detail  here- 
inafter  with  reference  to  a  drawing  of  embodiments. 

Figs.  1-5 
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Figs.  18  and  19 

show  a  first  embodiment  of  the 
invention  comprising  a  coupling  ring, 
wherein 
is  a  section  of  a  mixer, 
is  a  view  on  the  inlet  end  of  the 
mixer, 
is  a  side  view  of  the  outlet  part  of  a 
cartridge  with  side  by  side  outlets, 
is  a  top  view  of  the  cartridge  of  Fig. 
2, 
is  a  top  view  of  the  coupling  ring, 
show  a  variant  of  the  mixer  of  the 
first  embodiment  with  different  sepa- 
rating  means  and  a  cartridge  with 
two  containers  having  different  vol- 
umes, 
show  a  second  embodiment  of  the 
invention  employing  a  coupling  ring, 
wherein 
is  a  section  of  a  mixer, 
is  a  side  view  of  the  outlet  part  of  a 
cartridge  with  distanced  outlets, 
is  a  top  view  of  the  cartridge  of  Fig. 
8, 
is  a  view  on  the  inlet  end  of  the  mixer 
with  the  coupling  ring, 
show  a  variant  of  the  mixer  of  the 
second  embodiment  with  separating 
means  and  a  cartridge  with  two  con- 
tainers  having  different  volumes  and 
distanced  outlets, 
show  a  third  embodiment  of  the 
invention  with  a  rotatable  mixer 
housing,  wherein 
is  a  partial  section  of  a  mixer  and  a 
side  view  of  the  outlet  part  of  a  car- 
tridge  with  side  by  side  outlets, 
is  a  top  view  of  the  cartridge  of  Fig. 
12, 
is  a  view  on  the  inlet  end  of  the 
mixer, 
show  a  variant  of  the  mixer  of  Fig.  1  2 
with  two  containers  having  different 
volumes,  and 
show  a  preferred  embodiment  of  the 
invention  in  a  partial  section  of  a 
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mixer  and  a  top  view  of  the  outlet 
area  of  the  cartridge. 

Fig.  1  shows  in  a  first  embodiment  a  mixer  1  com- 
prising  a  mixer  housing  2,  a  mixer  element  group  3,  a 
mixer  outlet  4  and  a  mixer  inlet  section  5.  This  mixer  is 
fixed  to  the  cartridge  with  the  aid  of  a  coupling  ring  6.  It 
follows  in  particular  from  Fig.  2  that  the  mixer  inlet  sec- 
tion  5  forms  two  D-shaped,  individual  inlet  openings  7 
and  8  at  the  face  of  the  mixer  separating  element  3S 
serving  in  this  embodiment  as  a  separating  means  for 
guiding  each  component  separately  to  the  first  dividing 
element  3D  of  the  mixer  element  group  3.  A  slot  9  aligns 
the  mixer  in  regard  to  the  cartridge. 

As  in  this  case  and  all  further  similar  mixer  embodi- 
ments  without  separated  chambers,  the  separating  ele- 
ment  3S  of  the  mixer  element  group  is  arranged  such 
that  its  leading  edge  20,  see  Fig.  1,  is  in  line  with  the 
plane  separating  the  two  inlets  and  the  next  element, 
which  is  the  first  dividing  element  3D,  is  at  90°  to  it  such 
that  its  leading  edge  divides  the  two  component 
streams  evenly  for  optimum  mixing. 

At  the  mixer  inlet  end  facing  the  cartridge,  the  cou- 
pling  ring  6  see  Fig.  5  is  provided  with  two  bayonet  lugs 
10  and,  for  better  manual  gripping,  ribs  1  1  ,  on  the  outer 
cylindrical  surface. 

With  cartridge  12,  see  Figs.  3  and  4,  only  the  outlet 
area  is  shown,  the  cartridge  comprising  two  cylindrical 
containers  13,  a  connecting  flange  14  with  two  bayonet 
prongs  15  receiving  the  bayonet  lugs  10  of  the  mixer. 
The  two  individual,  side  by  side  outlets  16  and  17  are 
contained  within  an  outlet  tube  18  comprising  a  nose 
piece  19  cooperating  with  slot  9  at  the  inlet  of  the  mixer 
1  for  aligning  the  mixer  1  to  the  cartridge  12.  The  open- 
ings  of  the  side  by  side  outlets  16  and  17  of  the  car- 
tridge  correspond  to  the  two  D-shaped  individual  mixer 
inlet  openings  7  and  8  formed  by  the  leading  edge  20  of 
the  separating  element  3S.  The  cylindrical  mixer  inlet 
section  5  is  formed  for  a  sealing  connection  with  the  car- 
tridge  outlet  tube  18  while  fitting  over  the  nose  piece  19 
of  the  cartridge. 

It  is  important  to  note  that  when  the  mixer  1  is 
attached  to  the  cartridge  12,  both  chemical  component 
streams  leaving  the  side  by  side  outlets  1  6  and  1  7  of  the 
cartridge  are  separated  by  the  first  separating  mixer  ele- 
ment  3S  so  that  no  chemical  component  material  flow  is 
possible  from  one  cartridge  outlet  1  6  across  to  the  other 
cartridge  outlet  1  7.  Leading  edge  20  of  the  separating 
element  3S  of  mixer  element  group  3,  facing  the  car- 
tridge  outlet  tube  1  8,  fits  and  is  pressed  onto  the  surface 
or  into  the  groove  21  between  the  two  side  by  side  out- 
lets  16  and  17  and  ensures  component  separation. 
Thus,  separation  of  the  components  is  maintained  until 
the  components  reach  the  first  dividing  element  3D  of 
the  mixer  element  group. 

When  connecting  the  mixer  1  to  the  cartridge  1  2  the 
nose  piece  19  on  the  cartridge  can  only  fit  into  slot  9  of 
the  mixer  inlet  section  5.  This  coded  connection  method 
assures  not  only  one  alignment  possibility  but  also  axial 

mixer  attachment  without  rotation,  thus  preventing  con- 
tamination  of  one  chemical  component  by  the  other  at 
the  side  by  side  outlets.  The  bayonet  lugs  1  0  of  the  cou- 
pling  ring  6  enable  a  quick  attachment  of  the  mixer. 

5  Figs.  6A-C  show  a  variant  to  the  embodiment 
shown  in  Figs.  1-5  in  that  container  70  with  outlet  16A  of 
cartridge  72  has  a  smaller  cross-sectional  area  than 
container  71  with  outlet  1  7A.  Also  the  mixer  inlet  section 
22  has  a  separating  means  within  the  mixer  73  and 

10  comprises  separated  inlet  chambers  23,  resp.  24  having 
different  cross-sectional  areas  and  a  smaller  combined 
diameter  than  the  cartridge  outlet.  This  alternative  sep- 
arating  means  can  have  separated  inlet  chambers  with 
equal  cross-sectional  areas  or  other  than  1  :1  .  For  exam- 

15  pie,  the  ratio  of  the  cross-sectional  areas  of  the  sepa- 
rated  inlet  chambers  can  be  adapted  relative  to  cross- 
sectional  areas  of  the  containers  of  the  cartridge,  resp. 
to  its  metering  ratio.  In  this  embodiment  the  separating 
means  is  fixedly  connected  to  the  mixer  element  group. 

20  Fig.  7  shows  in  a  second  embodiment  mixer  25 
comprising  a  mixer  housing  26,  the  mixer  element  group 
3,  the  mixer  outlet  4  but  with  a  mixer  inlet  section  27  with 
two  cylindrical,  separate  inlets  28  and  29  followed  by  the 
separating  element  3S  of  mixer  element  group  3.  This 

25  mixer  is  also  connected  to  the  cartridge  with  the  aid  of 
the  coupling  ring  6.  The  coupling  ring  6  is  the  same  as 
or  similar  to  the  coupling  ring  of  the  previous  embodi- 
ment,  comprising  bayonet  lugs  10.  In  this  embodiment 
all  mixer  internal  parts  are  integral  with  properly  aligned 

30  mixer  element  group  3. 
The  cartridge  30  comprises  two  cylindrical  contain- 

ers  31  of  equal  cross-sectional  area  substantially  sepa- 
rated  by  an  air  gap  L,  see  figs.  8  and  9,  an  outlet  face  32 
with  the  two  bayonet  prongs  1  5  for  receiving  the  bayo- 

35  net  lugs  1  0  of  the  coupling  ring  6.  Cartridge  outlet  face 
32  comprises  two  distanced  outlets  33  and  34  which 
correspond  to  the  respective  inside  diameters  of  the 
separate  mixer  inlets  28  and  29,  whereby  they  fit  and 
seal  over  the  outlets  of  the  cartridge.  Also  in  this  embod- 

40  iment,  both  the  outlets  of  the  cartridge  and  the  inlets  of 
the  mixer  are  separated  at  a  distance  so  that  no  chemi- 
cal  component  flow  is  possible  from  one  outlet  (inlet) 
across  to  the  other  outlet  (inlet).  This  arrangement, 
where  the  mixer  inlets  fit  over  the  cartridge  outlets, 

45  results  in  a  smaller  diameter  of  the  mixer  inlet  section  27 
than  reversed  arrangements  with  the  same  cross-sec- 
tional  flow  area  of  the  cartridge  outlets. 

By  providing  a  single  piece  cartridge  with  complete 
containers,  resp.  cylinders  which  are  separated  by  an 

so  air  gap  L  in  between,  a  total  chemical  separation,  sub- 
stantially  along  the  whole  length  wherein  the  chemicals 
are  contained  ahead  of  the  cylinder  pistons  and  all  the 
way  to  the  top  of  the  outlets,  is  both  assured  and  main- 
tained  within  the  mixer  inlet  section  up  to  the  first  divid- 

55  ing  element  3D  of  the  mixer  element  group  3. 
The  invention  however,  is  not  limited  to  air  gap  sep- 

arated  containers  and  applies  as  well  to  cartridges  with 
containers  separated  by  one  single  wall  according  to 
Fig.  3. 
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The  separate  inlets  28  and  29  see  Fig.  10  of  the 
mixer  terminate  in  two  separate  inlets  36  leading  to  the 
separating  element  3S.  The  method  of  the  aligned  con- 
nection  of  the  mixer  to  the  cartridge  is  axial  and  the 
same  as  the  aforementioned  without  rotation  of  the  sep-  5 
arating  means  integral  with  mixer  element  group. 

Figs.  11A-C  show  a  variant  to  the  embodiment 
shown  in  Figs.  7-10  in  that  the  containers  76  and  77  of 
cartridge  78  have  different  cross-sectional  areas  and 
are  also  separated  by  an  air  gap  L,  see  Figs.  1  1  B  and  10 
11C.  The  inlet  section  37  of  mixer  40  is  similar  to  the 
mixer  inlet  section  27  of  Fig.  6,  whereby  the  separate 
inlets  28  and  29  each  end  in  a  separated  inlet  chamber 
38,  resp.  39  of  different  cross-sectional  areas  so  as  to 
correspond  to  different  cartridge  metering  ratios  and  are  15 
housed  in  a  smaller  diameter  with  reference  to  the  mixer 
inlet  section  37  and  terminating  in  an  outlet  opening  for 
each  chamber  for  material  to  pass  through.  This 
arrangement  is  preferable  for,  but  not  limited  to,  mixing 
ratios  other  than  1:1.  Distanced  outlets  33  and  34  resp.  20 
separate  inlets  28  and  29  can  also  be  of  different  cross- 
sections  to  reflect  the  different  cross-sectional  areas  of 
the  cartridge  containers. 

Fig.  12  shows,  in  a  further  embodiment,  mixer  41 
comprising  a  mixer  housing  42,  the  mixer  element  group  25 
3,  the  mixer  outlet  4  and  a  mixer  inlet  section  43  with  the 
separated  inlets  48  and  49  leading  to  the  separated 
chambers  48A  and  49A  which  are  fixedly  attached  to  a 
properly  aligned  separating  element  3S  of  the  mixer  ele- 
ment  group  3.  This  mixer  is  attached  to  the  cartridge  by  30 
pressing  the  mixer  onto  the  cartridge  and  by  rotating  the 
mixer  housing  42  of  the  mixer,  whereas  the  mixer  ele- 
ment  group  3  and  the  separated  chambers  48A  and 
49A  do  not  rotate.  The  mixer  housing  is  provided  with 
longitudinal  ribs  44  which  end  at  a  flange  45,  the  two  lat-  35 
eral  ends  of  which  are  formed  as  bayonet  lugs  46  coop- 
erating  with  the  bayonet  prongs  15  of  the  cartridge.  The 
inner  wall  of  the  mixer  inlet  section  43  is  stepped  and 
the  separated  chambers  are  provided  with  a  sealing 
flange  53.  40 

The  mixer  element  group  3  is  connected  to  the  sep- 
arated  chambers  48A  and  49A.  The  sealing  flange  53  is 
disposed  in  such  a  way  within  the  housing  that  the 
housing  itself  is  rotatable  around  the  mixer  element 
group  3  with  attached  separating  means  and  combined  45 
separated  inlets  48  and  49.  The  sealing  flange  53  will 
provide  sealing  between  the  inlet  section  and  the  mixer 
housing  containing  the  mixer  element  group. 

The  cartridge  50  comprises  two  cylindrical  contain- 
ers  51  ,  and  in  this  embodiment,  a  connecting  flange  52  so 
with  the  two  bayonet  prongs  15  for  receiving  the  bayo- 
net  lugs  46  of  the  mixer  41  .  The  stepped  outlet  nozzle 
54  of  the  cartridge  has  two  individual,  separate  D- 
shaped  side  by  side  outlets  55  and  56  which  correspond 
to  the  respective  outside  shape  of  the  separated  inlets  55 
48  and  49  of  the  mixer  whereby  they  fit  and  seal  into  the 
outlets  55  and  56.  Also  in  this  embodiment  both  the  out- 
lets  of  the  cartridge  and  the  prealigned  inlets  of  the 
mixer  are  connected  axially  such  that  no  direct  chemical 

component  flow  or  contact  is  possible  from  one  outlet 
across  to  the  other  outlet  during  attachment. 

Figs.  15-17  show  a  variant  to  the  embodiment 
shown  in  Figs.  12-14  in  that  the  containers  79  and  80  of 
cartridge  81  have  different  cross-sectional  areas.  The 
mixer  inlet  section  57  of  mixer  58  comprises  a  sepa- 
rated  inlet  59  and  an  inlet  opening  60  but  each  ending  in 
separated  chambers  59A,  resp.  60A  with  different 
cross-sections  within  a  reduced  diameter  in  comparison 
with  the  inlet  section.  This  arrangement  is  preferable  for 
mixing  ratios  other  than  1  :1  ,  but  not  limited  to  them.  For 
mixing  ratios  other  than  1:1  it  may  be  preferable  to  omit 
inlet  part  49  of  the  major  component  which  enters  the 
mixer  inlet  section  in  order  to  adapt  the  cross-section  of 
the  flow  path  to  the  mixing  ratio. 

One  longitudinal  side  between  the  bayonet  lugs  46 
has  a  recess  47,  see  Fig.  16  and  one  of  the  bayonet 
prongs  15  has,  at  one  of  its  lateral  sides,  a  nose  piece 
82  for  cooperating  with  that  recess  47  for  the  coded 
alignment  of  the  mixer  to  the  cartridge. 

There  are  other  coding  means  possible  at  the  dis- 
pensing  apparatus  or  cartridge  and  at  the  accessory  for 
the  coded  alignment  of  the  accessory  to  the  dispensing 
apparatus  or  cartridge,  e.g.  pins,  protruding  parts  of  all 
kind  fitting  into  a  recess  or  cavity  or  slot. 

For  attaching  the  mixer  to  the  cartridge,  the  mixer  is 
aligned  and  pressed  onto  the  cartridge  such  that  the 
nose  82  fits  into  recess  47  of  the  mixer  flange  and  the 
inlets  of  the  mixer  fit  into  the  outlets  of  the  cartridge. 
When  the  mixer  is  in  place  and  the  outlets  and  inlets  are 
connected,  mixer  housing  42  of  the  mixer  is  rotated  by 
90°  for  the  engagement  of  the  bayonet  lugs  46  in  the 
bayonet  prongs  of  the  cartridge.  This  method  prevents 
the  contamination  of  one  chemical  component  by  the 
other  by  avoiding  relative  rotation  at  the  mixer/cartridge 
interface  and  enables  a  quick  attachment  of  the  mixer. 

The  Figs.  1  8  and  1  9  show  a  preferred  embodiment, 
combining  the  distanced  outlets  33  and  34  of  cartridge 
30,  having  also  complete  cylindrical  containers  substan- 
tially  separated  by  an  air  gap  L  A  mixer  83,  with  a  mixer 
housing  84,  has  a  mixer  inlet  section  85  with  separate 
inlets  87  and  88  integral  with  the  separating  element  3S 
attached  to  the  mixer  element  group  3  ending  at  the 
mixer  outlet  4.  The  mixer  housing  84  is  provided  with 
ribs  86  ending  in  bayonet  lugs  89  cooperating  with  bay- 
onet  prongs  15  at  the  cartridge.  Corresponding  sepa- 
rate  inlets  87  and  88  of  the  mixer  83  fit  over  the 
distanced  outlets  33  and  34  of  the  cartridge  30. 

This  mixer  is  fixed  to  the  cartridge  by  pressing  the 
mixer  onto  the  cartridge  and  by  rotating  the  mixer  hous- 
ing  84  of  the  mixer,  whereas  the  separate  inlets  87  and 
88,  the  separating  element  35  and  the  mixer  element 
group  3,  comprising  the  first  dividing  element  3D,  do  not 
rotate.  It  is  evident  that  this  embodiment  can  also  be 
provided  with  separated  chambers  ending  at  the  first 
dividing  element. 

All  the  above  described  embodiments  have  the 
advantage  of  being  compact  and  result  in  low  moulding 
and  assembly  costs  since  the  whole  inlet  section,  com- 
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prising  the  separating  means  and  the  mixer  element 
group,  is  made  in  one  piece.  The  integral  construction  of 
the  internal  parts  ensures  proper  alignment  thus  provid- 
ing  optimum  mixing  efficiency. 

In  the  situation  where  a  relatively  long  mixer  ele-  s 
ment  group  is  used  and  where  rotational  friction 
between  this  group  and  the  housing  might  cause  prob- 
lems,  it  may  be  preferable  to  separate  a  part  or  the 
whole  mixer  element  group  from  the  separating  means 
of  the  inlet  section  such  that  a  part  or  the  whole  mixer  10 
element  group  may  be  fixedly  assembled  within  the 
housing  and  therefore  rotates  while  connecting  the 
mixer  to  the  cartridge.  In  this  case  -  and  as  seen  from 
the  mixer  inlet  to  the  mixer  outlet  -  the  leading  edge  of 
the  first  element  of  the  mixer  element  group,  or  of  the  is 
portion  thereof  fixedly  assembled  within  the  housing, 
must  be  assembled  in  a  pre-aligned  position  such  that 
after  rotating  the  housing  so  as  to  attach  the  mixer  to  the 
cartridge,  correct  alignment  is  achieved  such  that  each 
material  stream  leaving  the  separating  means,  or  the  20 
first  element  group  attached  to  the  separating  means, 
will  be  evenly  divided  by  the  leading  edge  of  the  first  ele- 
ment  of  the  element  group,  or  portion  thereof  fixedly 
assembled  within  the  housing,  for  optimizing  mixing  effi- 
ciency.  25 

It  is  evident  that  instead  of  embodiments  with  D- 
shaped  inlets  and  outlets,  cylindrical,  differently  shaped, 
or  dissimilar  sized  inlets  and  outlets  are  possible.  Fur- 
thermore,  the  same  principle  can  be  used  also  for  a  dis- 
pensing  device  or  cartridge  dispensing  more  than  two  30 
components. 

It  follows  from  the  above  description  that  the  inven- 
tive  mixer-cartridge  combination  provides,  in  particular 
for  cartridge  containers  substantially  separated  by  an 
air  gap  up  to  and  including  the  individual  outlets,  a  port  35 
to  port  coded  alignment  for  same  or  dissimilar  size 
ports,  with  no  cross-contamination  caused  by  rotation 
while  also  maintaining  separation  past  the  interface  into 
the  mixer  so  as  to  hinder  the  spreading  of  any  possible 
reaction  and  plugging  of  the  components  at  the  inter-  40 
face  and  back  into  the  cartridge  outlets.  This  combina- 
tion  also  provides  optimization  of  the  mixing 
performance,  especially  but  not  uniquely,  for  ratios  other 
than  1:1. 

While  the  foregoing  description  and  the  drawing  of  45 
the  cartridge  embodiments  pertained  to  multiple  com- 
ponent  cartridges  with  side-by-side  containers,  the 
teaching  of  the  present  invention  is  not  limited  thereto 
and  can  be  applied  as  well  to  cartridges  with  concentric 
containers  or  otherwise  arranged  and  formed  contain-  so 
ers,  having  side  by  side  or  distanced  outlets. 

Claims 

1  .  A  mixer  and  a  multiple  reactive  component  dispens-  ss 
ing  device  assembly,  in  particular  a  two-component 
cartridge,  the  mixer  (1  ,  25,  40,  41  ,  58,  73,  83)  com- 
prising  a  mixer  housing  (2,  26,  42,  42A,  84),  a  mixer 
element  group  (3),  a  mixer  inlet  section  (5,  22,  27, 
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37,  43,  57,  85)  having  separate  inlets  (7,  8;  28,  29; 
48,  49;  56,  60;  87,  88)  for  each  outlet  of  the  car- 
tridge,  the  cartridge  (12,  30,  72,  78,  50,  81)  com- 
prising  at  least  two  containers  (13;  70,  71;  31;  76, 
77;  51  ;  79,  80)  and  an  outlet  area  with  separate  out- 
lets  (16,  17;  16A,  17A;  33,  34;  55,  56)  for  each  con- 
tainer,  the  mixer  and  the  cartridge  being  provided 
with  cooperating  attaching  means  (6,  10;  46,  89; 
15),  characterized  in  that  the  mixer  inlet  section  (5, 
22,  27,  37,  43,  57,  85)  of  the  mixer  (1,  25,  40,  41, 
58,  73,  83)  comprises  separating  means  (3S;  23, 
24;  38,  39;  48A,  49A;  59A,  60A)  for  maintaining 
separation  of  the  components  beyond  the  separate 
inlets,  the  mixer  element  group  (3)  and  the  inlet  sec- 
tion  (5,  22,  27,  37,  43,  57,  85)  being  arranged  such, 
that  while  sealingly  connecting  the  mixer  to  the  car- 
tridge,  the  inlets  (7,  8;  28,  29;  48,  49;  59,  60;  87,  88) 
of  the  mixer  inlet  section  remain  aligned  with  the 
corresponding  and  matching  outlets  (16,  17;  16A, 
17A;  33,  34;  55,  56)  of  the  cartridge  and  the  sepa- 
rating  means  (3S;  23,  24;  38,  39;  48A,  49A;  59A, 
60A)  are  -  after  attaching  the  mixer  assembly  - 
aligned  with  the  first  dividing  element  (3D)  of  the 
mixer  element  group  (3). 

2.  A  mixer  according  to  claim  1  ,  characterized  in  that 
the  parts  of  the  mixer  inlet  section  (5,  22,  27,  37,  43, 
57,  85)  including  the  separating  means  (3S;  23,  24; 
38,  39;  48A,  49A,  59A,  60A)  and  the  mixer  element 
group  (3)  are  aligned  and  fixedly  connected  to  each 
other. 

3.  A  mixer  according  to  claim  1  ,  characterized  in  that 
the  mixer  element  group  (3)  and  the  inlet  section 
(43,  57,  85)  of  the  mixer  (41  ,  58,  83)  are  arranged 
such  that  a  rotation  is  possible  between  the  inlet 
section  and  the  element  group,  or  a  portion  of  the 
element  group  ,  whereby  -  as  seen  from  the  mixer 
inlet  to  the  mixer  outlet  -  after  rotation  required  to 
attach  the  mixer  assembly,  the  leading  edge  of  the 
first  element  of  the  group,  or  portion  thereof  which 
is  not  fixedly  attached  to  the  inlet  section,  is  aligned 
with  the  inlet  section,  or  with  the  element  group  por- 
tion  attached  to  the  inlet  section,  so  as  to  evenly 
divide  each  material  stream  for  optimum  mixing  effi- 
ciency. 

4.  A  mixer  according  to  any  of  claims  1  to  3,  character- 
ized  in  that  -  as  seen  from  the  mixer  inlet  to  the 
mixer  outlet  -  the  first  element  (3S)  of  the  mixer  ele- 
ment  group  (3)  is  arranged  thus  that  it  serves  as 
separating  means  for  maintaining  separation  of  the 
components. 

5.  A  mixer  according  to  any  of  claims  1  to  3,  character- 
ized  in  that  the  separating  means  of  the  mixer  inlet 
section  (22,  37,  43,  57)  consists  of  separated 
chambers  (23,  24;  38,  39;  48A,  49A,  59A,  60A) 
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leading  to  the  first  dividing  element  (3D)  of  the 
mixer  element  group  (3). 

6.  A  mixer  according  to  any  of  claims  1  ,  2,  4,  5,  char- 
acterized  in  that  the  mixer  housing  (2,  26),  the  mixer  s 
element  group  (3)  and  the  mixer  inlet  section  (5,  22, 
27,  37)  are  fixedly  assembled  together  and  is 
attached  via  a  coupling  ring  (6)  to  the  dispensing 
device  or  cartridge  (12,  30,  72,  78). 

10 
7.  A  mixer  according  to  any  of  claims  1  ,  2,  4,  5,  char- 

acterized  in  that  the  mixer  element  group  (3)  and 
the  mixer  inlet  section  (43,  57,  85)  are  fixedly  con- 
nected  and  arranged  in  the  mixer  housing  (42,  42A, 
84)  such  that  the  housing  is  rotatable  around  the  is 
fixedly  connected  internal  parts  of  the  mixer  during 
the  attachment  of  the  mixer  to  the  dispensing 
device  or  cartridge. 

8.  A  mixer  according  to  claim  3,  characterized  in  that  20 
the  housing,  comprising  a  fixedly  assembled  mixer 
element  group  (3)  or  a  part  of  it,  is  rotatable  around 
the  mixer  inlet  section  and  separating  means,  and 
other  part  of  the  element  group  if  applicable,  not  fix- 
edly  assembled  to  the  housing  while  attaching  the  25 
mixer  to  the  dispensing  device  or  cartridge. 

9.  A  multiple  reactive  component  dispensing  device 
according  to  claim  1  ,  characterized  in  that  the  out- 
lets  (33,  34)  of  the  cartridge  (30,  78)  are  separate  30 
and  individual,  arranged  side  by  side  or  distanced 
and  are  approximately  D-shaped  or  cylindrical,  or  of 
different  cross-section. 

10.  A  multiple  reactive  component  dispensing  device  35 
according  to  claim  1  or  9,  characterized  in  that  the 
containers  (31  ;  76,  77)  and  the  outlets  (33,  34)  are 
substantially  separated  by  an  air  gap  (L)  in 
between. 

40 
11.  An  assembly  according  to  any  of  claims  1  to  10, 

characterized  in  that  the  mixer  housing  (2,  26,  42A, 
84)  and  the  outlet  area  of  the  cartridge  (12,  72,  30, 
78,  81)  are  provided  with  mutual  coding  means  (9, 
19;  47,  82)  for  coded  alignment  of  the  mixer  to  the  45 
cartridge. 

12.  A  multiple  reactive  component  dispensing  device, 
in  particular  a  two-component  cartridge  according 
to  claim  1  ,  characterized  in  that  the  cartridge  is  a  so 
single  piece  cartridge  (30,  78)  composed  of  at  least 
two  complete  containers  (31;  76,  77)  with  at  least 
two  separate  outlets  (33,  34),  substantially  sepa- 
rated  by  an  air  gap  (L)  in  between. 

55 
13.  A  method  for  connecting  the  mixer  of  claim  1  and  6 

to  a  multiple  reactive  component  dispensing  device 
in  particular  a  cartridge,  engaging  first  the  inlets  of 
the  mixer  to  the  corresponding  outlets  of  the  dis- 

pensing  device  and  then  engaging  the  attaching 
means  of  claim  6  in  such  a  way  that  the  inlets  of  the 
mixer  remain  aligned  to  the  outlets  of  the  cartridge, 
thus  preventing  cross-contamination  of  the  compo- 
nents. 

14.  A  method  for  connecting  the  mixer  of  claim  1  and  7 
or  8  to  a  multiple  reactive  component  dispensing 
device,  engaging  first  the  inlets  of  the  mixer  to  the 
corresponding  outlets  of  the  cartridge  and  then 
rotating  the  housing  of  the  mixer  for  engaging  its 
attaching  means  to  the  attaching  means  of  the  car- 
tridge  in  such  a  way  that  the  inlets  of  the  mixer  stay 
aligned  to  the  outlets  of  the  cartridge,  thus  prevent- 
ing  cross-contamination  of  the  components. 

20 
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