
©  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  4 0 0   0 2 6   B 1  

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  06.04.94  ©  Int.  CI.5:  B01  F  7/12,  B 0 1 F 5 / 0 6 ,  
D21D  1/38 

©  Application  number:  89901614.1 

@  Date  of  filing:  11.01.89 

©  International  application  number: 
PCT/SE89/00003 

©  International  publication  number: 
WO  89/07486  (24.08.89  89/20) 

©  DEVICE  FOR  TREATING  MATERIAL  MIXTURES. 

00 

CO 
CM 

®  Priority:  09.02.88  SE  8800416 

@  Date  of  publication  of  application: 
05.12.90  Bulletin  90/49 

©  Publication  of  the  grant  of  the  patent: 
06.04.94  Bulletin  94/14 

©  Designated  Contracting  States: 
AT  DE  FR  GB  SE 

©  References  cited: 
EP-A-  0  225  486 
SE-A-  134  912 

©  Proprietor:  SUNDS  DEFIBRATOR  INDUSTRIES 
AKTIEBOLAG 

S-851  94  Sundsvall(SE) 

©  Inventor:  REINHALL,  Rolf,  B. 
834,171st  Place,  N.E. 
Bellevue,  WA  98008(US) 

©  Representative:  Sundqvist,  Hans 
Sunds  Defibrator  Industries  Aktiebolag 
Patents  Dept. 
Strandbergsgatan  61 
S-112  51  Stockholm  (SE) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  400  026  B1 2 

Description 

This  invention  relates  to  a  device  for  treating 
material  mixtures.  The  device  comprises  two  coni- 
cally  shaped  outer  and,  respectively,  inner  treating 
members,  which  are  rotatable  relative  one  another. 

By  means  of  these  treating  members  different 
materials  are  mechanically  processed,  dispersed 
and/or  mixed.  Organic  or  inorganic  fibre  or  particle 
materials,  for  example,  can  be  dispersed  in  gas- 
eous  or  fluid  medium  such  as  air,  steam,  water  etc. 
Also  chemicals  such  as  colourants,  bleaching 
agents,  binding  agents  etc.  can  be  admixed. 

Conventional  mixing  members  comprise  a 
number  of  variants  comprising  rotating  and  coun- 
ter-rotating  disc-shaped  or  conically  shaped  rota- 
tion  bodies,  which  are  provided  with  treating  planes 
of  different  patterns  comprising  recesses  and  ele- 
vations,  which  produce  the  turbulence  and  agitation 
required  for  the  function  in  question. 

When  certain  chemicals,  for  example  binding 
agents  are  added  to  fibre  mixtures,  normally  difficul- 
ties  arise  due  to  coatings  on  and  clogging  of  the 
different  groove  patterns  of  the  treating  members, 
which  coatings  and  clogging  are  difficult  to  remove 
and  after  a  certain  operation  time  prevent  function- 
ing  of  the  mixer. 

The  mixer  then  regularly  has  to  be  taken  out  of 
operation  for  cleaning,  which  causes  repeated  stop- 
pages  and  results  in  production  disturbances. 

The  only  way  of  overcoming  these  interruptions 
has  been  to  instal  an  extra  number  of  mixing  ap- 
paratuses,  to  which  the  fibre  flow  is  transferred 
during  the  time  when  the  clogged  machines  are 
cleaned  and  restored  to  operational  state. 

This  procedure  is  expensive  both  in  respect  of 
manual  service  and  extra  investments. 

The  present  invention  eliminates  these  difficul- 
ties  in  that  the  device  is  provided  with  mechanical 
cleaning  members,  which  during  operation  of  the 
mixer  either  continuously  or  intermittently  remove 
material  accumulated  thereon  and  thereby  maintain 
the  mixer  efficiency  at  maximum  level. 

According  to  the  invention  the  bottom  of  lon- 
gitudinal  grooves  of  the  outer  treating  member  is 
defined  by  wings  of  an  outer  cleaning  member. 
These  wings  are  fitting  in  between  bars  of  the  outer 
treating  member.  The  outer  cleaning  member  is 
axially  movable  for  variation  of  the  depth  of  the 
grooves. 

The  principle  of  the  invention  can  be  applied  to 
disc-shaped  as  well  as  conically  shaped  treating 
plates. 

A  conical  embodiment  of  a  device  according  to 
the  invention  is  described  in  greater  detail  in  the 
following  with  reference  to  the  accompanying  draw- 
ings,  in  which  Fig.  1  is  a  longitudinal  section  of  the 
device  in  two  different  embodiments  A  and  B,  Fig. 

2  is  a  cross-section  of  the  rotary  and  stationary 
treating  surfaces,  with  an  axially  movable  cleaning 
member  placed  in  the  stator,  embodiment  A,  Fig.  3 
shows  an  embodiment  according  to  Fig.  2,  but  with 

5  cleaning  members  inserted  also  into  the  rotary 
treating  member,  embodiment  B. 

The  device  according  to  the  embodiment 
shown  comprises  a  rotor  10  supported  by  an  axle 
12  mounted  in  an  axially  movable  bearing  housing 

io  13  and  supported  at  the  driving  end  by  an  axially 
movable  gear  clutch  16,  which  is  rigidly  connected 
to  a  driving  motor  20  via  the  shaft  22  thereof. 

The  rotor  10  is  enclosed  by  a  stator  30,  which 
comprises  longitudinal  bars  32  and  intermediate 

75  grooves  36  and  is  rigidly  secured  in  a  stand  40,42 
enclosing  the  device.  Said  stand  supports  by  an 
upper  portion  the  driving  motor  20.  The  bearing 
housing  13  is  supported  by  a  yoke  bearing  44 
connected  to  the  lower  portion  of  the  stand. 

20  The  rotor  10  is  axially  movable  by  means  of  a 
control  device  90,92  attached  to  the  yoke  bearing 
44,  which  device  can  adjust  the  bearing  housing  13 
to  the  desired  axial  position  and  thereby  vary  the 
gap  between  the  rotor  10  and  stator  30. 

25  The  fibre  material  to  be  treated  is  supplied 
through  a  pipe  line  50  opening  at  the  smaller  end 
of  the  conical  rotor  10,  where  the  material  by 
means  of  a  carrier  1  1  mounted  on  the  rotor  is  slung 
out  to  the  inlet  opening  14  between  the  rotor  10 

30  and  stator  30. 
The  fibre  material  is  caused  by  bars  18  (Fig.  2) 

or  70  (Fig.  3)  on  the  rotor  10  to  assume  a  rotation 
speed,  which  is  substantially  the  same  as  that  of 
the  rotor,  for  example  3000  rpm  at  50  Hz  and  3600 

35  rpm  at  60  Hz.  This  rotation  acts  on  the  fibre  mix- 
ture  with  centrifugal  forces,  which  at  the  example 
cited  amounts  to  the  magnitude  2500-4000  g,  by 
which  forces  the  fibre  mixture  during  its  passage 
through  the  mixer  is  pressed  against  the  enclosing 

40  stator  30. 
Owing  to  the  high  centrifugal  force,  the  fibre 

mixture  is  concentrated  to  a  considerably  higher 
density  in  the  fibre  layer  closest  to  the  stator  30 
and  the  grooves  36  arranged  in  the  longitudinal 

45  direction.  The  air  following  along  with  the  fibre 
suspension  to  the  greatest  part  goes  off  in  the 
grooves  17  of  the  rotor  10  between  the  rotor  bars 
18,70  out  to  the  outlet  15  of  the  mixer. 

The  concentrated  fibre  mixture  closest  to  the 
50  conically  shaped  stator  surface  30  with  the  angle  a 

is  applied  with  a  discharging  force  in  the  direction 
to  the  outlet  15  corresponding  to  the  a-sine  compo- 
nent  of  maintained  centrifugal  force. 

The  chemical  addition  required  for  the  process 
55  is  supplied  either  at  the  inlet  50  or  directly  between 

rotor  and  stator  near  the  feed  opening  14  via  a 
number  of  supply  nozzles  34  uniformly  distributed 
over  the  inlet  surface. 

2 
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The  chemical  supplied,  which  can  be  in  liquid 
or  aerosol  state,  is  thereby  spraid  instantaneously 
about  the  circumference  of  the  rotor  10  and  by 
maintained  centrifugal  force  slung  out  to  the  con- 
centrated  fibre  layer  of  the  mixer  stator  where  it  is 
absorbed  at  the  passage  of  the  material  through 
the  mixer. 

In  order  to  prevent  the  stator  grooves  36  in  the 
manner  described  from  being  filled  with  fibres  and, 
for  example,  added  binding  agent,  the  stator  30  is 
provided  with  an  axially  movable  enclosing  outer 
cleaning  member  60,  which  is  provided  with  wings 
62  (Fig.  1  A,  Fig.  2).  Said  wings  60  are  adapted  to 
partially  fill  the  grooves  36  between  the  rigidly 
secured  stator  bars  32.  When  this  outer  cleaning 
member  60  is  moved  axially  in  the  direction  to  the 
outlet  15  of  the  mixer,  the  inner  flank  of  the  wings 
62  is  moved  radially  inward  to  and  past  the  inner 
surface  of  the  rigidly  secured  stator  bars  32, 
whereby  the  grooves  36  between  the  bars  32  are 
filled  entirely  with  the  movable  wings  62.  Fibre  and 
binding  agent  accumulated  in  the  grooves  36  there- 
by  are  pushed  out  to  the  gap  between  the  rotor  10 
and  stator  30,  where  they  by  action  of  the  rotor 
bars  18  are  broken  off  from  the  wings  62  and 
removed  with  the  treated  material.  The  outer  clean- 
ing  member  60  with  wings  62  thereafter  is  moved 
back  to  the  inlet  of  the  mixer,  whereby  the  groove 
space  36  is  restored,  free  from  previous  coatings. 

The  movable  cleaning  member  60  at  the  exam- 
ple  cited  is  caused  to  carry  out  its  reciprocatory 
movement  by  means  of  a  pressure  medium,  which 
is  supplied  alternatively  to  ring  pistons  64  and  66, 
supporting  the  member,  through  the  passages 
67,68. 

The  frequency  of  the  movement  is  adjusted  to 
demand  for  maintaining  maximum  mixing  effect.  If 
required,  a  corresponding  cleaning  device  can  be 
applied  also  on  the  rotor  10  where  an  axially  mov- 
able  inner  cleaning  member  83  provided  with  wings 
80  is  attached  to  a  similar  ring  pistons  81  and  82, 
which  by  supply  of  pressure  medium  via  a  swivel 
84  mounted  on  the  axle  12  and  passageways  85 
and  86  in  the  axle  is  caused  to  carry  out  a  re- 
ciprocatory  movement.  The  frequency  is  also  here 
adjusted  to  demand.  This  embodiment  is  shown  in 
Fig.  1  B. 

Claims 

1.  A  device  for  treating  material  mixtures,  com- 
prising  two  conically  shaped  inner  and,  respec- 
tively,  outer  treating  members  (10,30),  which 
are  rotatable  relative  to  one  another  and  be- 
tween  themselves  form  a  gap  for  the  passage 
of  the  material  from  an  inlet  (50)  to  an  outlet 
(15),  where  the  treating  surfaces  of  the  mem- 
bers  (10,30)  are  provided  with  longitudinal  bars 

(18,70,32)  and  intermediate  grooves  (17,36), 
characterized  in  that  the  bottom  of  the  lon- 
gitudinal  grooves  (36)  of  the  outer  treating 
member  (30)  is  defined  by  wings  (62)  of  an 

5  outer  cleaning  member  (60),  said  wings  are 
fitting  in  between  the  bars  (32)  of  the  outer 
treating  member  (30),  and  the  outer  cleaning 
member  (60)  is  axially  movable  for  variation  of 
the  depth  of  the  grooves  (36). 

10 
2.  A  device  as  defined  in  claim  1  ,  characerized 

in  that  the  outer  treating  member  is  a  stator 
(30),  and  the  inner  treating  member  is  a  rotor 
(10). 

15 
3.  A  device  as  defined  in  claim  1  or  2,  char- 

acterized  in  that  an  inner  cleaning  member 
(83)  also  provided  with  wings  (80)  is  arranged 
to  co-operate  with  the  inner  treating  member 

20  (10),  in  that  its  wings  (80)  are  fitting  in  between 
the  bars  (70)  of  the  inner  treating  member 
(10),  and  the  inner  cleaning  member  (83)  is 
axially  movable. 

25  4.  A  device  as  defined  in  any  one  of  the  preced- 
ing  claims,  characterized  in  that  the  cleaning 
members  (60,83)  are  supported  by  ring  pistons 
(64,66,81,82)  and  moved  by  means  of  a  pres- 
sure  medium. 

30 
5.  A  device  as  defined  in  any  one  of  the  claims 

2-4,  characterized  in  that  the  material  inlet 
(50)  is  located  centrally  at  the  narrow  portion  of 
the  rotor  (10)  and  that  the  rotor  is  provided 

35  with  a  carrier  (11)  intended  to  sling  the  material 
to  the  gap  opening  betwen  the  rotor  (10)  and 
stator  (30). 

6.  A  device  as  defined  in  claim  5,  characterized 
40  in  that  a  device  for  the  supply  of  a  treating 

agent  is  located  in  the  material  inlet  (50). 

7.  A  device  as  defined  in  any  one  of  the  claims 
2-5,  characterized  in  that  a  device  for  the 

45  supply  of  treating  agent  is  located  in  the  stator 
(30),  which  supply  device  has  the  form  of  a 
number  of  nozzles  (34)  opening  in  the  gap 
near  its  inlet  opening  (14). 

50  Patentanspruche 

1.  Vorrichtung  zum  Behandeln  von  Materialgemi- 
schen, 
umfassend 

55  zwei  konisch  geformte  innere  und  entspre- 
chend  auBere  Behandlungselemente  (10,30), 
die  relativ  zueinander  drehbar  sind  und  Zwi- 
schen  sich  einen  Spalt  fur  den  Durchgang  des 

3 
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Materials  von  einem  EinlaB  (50)  zu  einem  Aus- 
laB  (15)  bilden,  wobei  die  Behandlungsoberfla- 
chen  der  Elemente  (10,  30)  mit  in  Langsrich- 
tung  verlaufenden  Staben  (18,  70,  32)  und 
dazwischenliegenden  Nuten  (17,  36)  versehen 
sind, 
dadurch  gekennzeichnet, 
daB  der  Boden  der  in  Langsrichtung  verlaufen- 
den  Nuten  (36)  des  auBeren  Behandlungsele- 
mentes  (30)  durch  Flugel  (62)  eines  auBeren 
Reinigungselementes  (60)  gebildet  ist,  wobei 
diese  Flugel  zwischen  die  Stabe  (32)  des  au- 
Beren  Behandlungselementes  (30)  eingesetzt 
sind  und  das  auBere  Reinigungselement  (60) 
zur  Anderung  der  Tiefe  der  Nuten  (36)  axial 
beweglich  ist. 

2.  Vorrichtung  nach  Anspruch  1  , 
dadurch  gekennzeichnet, 
daB  das  auBere  Behandlungselement  ein  Sta- 
tor  (30)  und  das  innere  Behandlungselement 
ein  Rotor  (10)  ist. 

3.  Vorrichtung  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet, 
daB  ein  ebenfalls  mit  Flugeln  (80)  versehenes 
inneres  Reinigungselement  (83)  so  angeordnet 
ist,  daB  es  mit  dem  inneren  Behandlungsele- 
ment  (10)  zusammenwirkt,  indem  dessen  Flu- 
gel  (80)  zwischen  die  Stabe  (17)  des  inneren 
Behandlungselementes  (10)  eingesetzt  sind 
und  das  innere  Reinigungselement  (83)  axial 
beweglich  ist. 

4.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche, 
dadurch  gekennzeichnet, 
daB  die  Reinigungselemente  (60,  83)  durch 
Ringkolben  (64,  66,  81,  82)  gehalten  und  mit- 
tels  eines  Druckmediums  bewegt  werden. 

5.  Vorrichtung  nach  einem  der  Anspruche  2  bis 
4, 
dadurch  gekennzeichnet, 
daB  der  MaterialeinlaB  (50)  zentrisch  am  engen 
Abschnitt  des  Rotors  (10)  angeordnet  ist  und 
daB  der  Rotor  mit  einem  Trager  (11)  versehen 
ist,  der  das  Material  in  die  Spaltoffnung  zwi- 
schen  dem  Rotor  (10)  und  dem  Stator  (30) 
schleudert  bzw.  fuhrt. 

6.  Vorrichtung  nach  Anspruch  5, 
dadurch  gekennzeichnet, 
daB  eine  Einrichtung  fur  die  Zufuhrung  eines 
Behandlungsmittels  im  MaterialeinlaB  (50)  an- 
geordnet  ist. 

7.  Vorrichtung  nach  einem  der  Anspruche  2  bis 
5, 
dadurch  gekennzeichnet, 
daB  eine  Einrichtung  fur  die  Zufuhrung  des 

5  Behandlungsmittels  im  Stator  (30)  angeordnet 
ist,  wobei  diese  Zufuhreinrichtung  die  Form 
einer  Anzahl  von  Dusen  (34)  hat,  die  in  den 
Spalt  nahe  seiner  EinlaBoffnung  (14)  munden. 

w  Revendicatlons 

1.  Dispositif  pour  traiter  des  melanges  de  mate- 
riaux,  comprenant  deux  elements  de  traitement 
conformes  en  cone,  respectivement  interne  et 

is  exteme  (10,  30)  qui  peuvent  tourner  I'un  par 
rapport  a  I'autre  et  qui  forment  entre  eux  un 
intervalle  pour  le  passage  du  materiau  d'un 
orifice  d'admission  (50)  vers  un  orifice  d'eva- 
cuation  (15),  dans  lequel  les  surfaces  de  traite- 

20  ment  des  elements  (10,  30)  sont  munies  de 
barres  longitudinales  (18,  70,  32)  et  de  rainures 
intermediates  (17,  36),  caracterise  en  ce  que 
le  fond  des  rainures  longitudinales  (36)  de 
I'element  de  traitement  exteme  (30)  est  defini 

25  par  des  ailes  (62)  d'un  element  de  nettoyage 
exterieur  (60),  les  dites  ailes  s'ajustant  entre 
les  barres  (32)  de  I'element  de  traitement  ex- 
teme  (30),  et  I'element  de  nettoyage  exterieur 
(60)  est  axialement  mobile  pour  faire  varier  la 

30  profondeur  des  rainures  (36). 

2.  Dispositif  selon  la  revendication  1,  caracterise 
en  ce  que  I'element  de  traitement  exteme  est 
un  stator  (30),  et  I'element  de  traitement  inter- 

35  ne  est  un  rotor  (10). 

3.  Dispositif  selon  la  revendication  1  ou  2,  carac- 
terise  en  ce  que  un  element  de  nettoyage 
interieur  (83),  egalement  muni  d'ailes  (80)  est 

40  dispose  de  maniere  a  cooperer  avec  I'element 
de  traitement  interne  (10),  en  ce  que  ses  ailes 
(80)  s'ajustent  entre  les  barres  (70)  de  I'ele- 
ment  de  traitement  interne  (10),  et  I'element  de 
nettoyage  interne  (83)  est  axialement  mobile. 

45 
4.  Dispositif  tel  que  defini  dans  I'une  quelconque 

des  revendications  precedentes,  caracterise  en 
ce  que  les  elements  de  nettoyage  (60,  83)  sont 
supportes  par  des  pistons  annulaires 

50  (64,66,81,82)  et  deplaces  a  I'aide  d'un  milieu 
sous  pression. 

5.  Dispositif  tel  que  defini  dans  I'une  quelconque 
des  revendications  2-4,  caracterise  en  ce  que 

55  I'orifice  d'admission  (50)  du  materiau  est  situe 
au  centre  dans  la  portion  etroite  du  rotor  (10) 
et  en  ce  que  le  rotor  est  muni  d'un  support 
(11)  congu  de  maniere  a  relever  le  materiau 

4 
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vers  I'ouverture  de  I'intervalle  entre  le  rotor 
(10)  et  le  stator  (30). 

6.  Dispositif  tel  que  defini  dans  la  revendication  5, 
caracterise  en  ce  que  un  dispositif  pour  Tali-  5 
mentation  d'un  agent  de  traitement  est  situe 
dans  I'orifice  d'admission  du  materiau  (50). 

7.  Dispositif  tel  que  defini  dans  I'une  quelconque 
des  revendications  2-5,  caracterise  en  ce  ic 
qu'un  dispositif  pour  I'alimentation  d'un  agent 
de  traitement  est  situe  dans  le  stator  (30),  ce 
dispositif  d'alimentation  qui  presente  la  forme 
d'un  certain  nombre  de  buses  (34)  debouchant 
dans  I'intervalle  pres  de  son  ouverture  d'orifice  is 
d'admission  (14). 
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