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Description 

The  invention  relates  to  a  method  for  mixing  binders 
for  joining  objects  using  at  least  two  components  includ- 
ing  a  resin  and  a  curing  agent  which  are  flowed  from  5 
separate  storage  containers  towards  a  common  mixing 
point.  According  to  the  invention,  the  storage  containers 
are  continuously  weighed,  and  their  change  of  weight 
per  unit  of  time  is  determined.  Also,  the  invention  con- 
cerns  a  device  for  implementing  the  method.  to 

When  using  curing  adhesive  systems,  the  resin  and 
the  curing  agent  must  be  kept  in  separate  containers 
and  should  not  be  mixed  until  a  short  time  before  apply- 
ing  the  glue.  If  the  glue  line  is  to  be  sufficiently  strong, 
the  mixing  ratio  of  resin  to  curing  agent  has  to  be  pre-  15 
cise.  This  is  especially  important  in  the  making  of  load- 
bearing  constructions,  such  as  beams,  where  a  weak 
glue  line  may  have  disastrous  consequences. 

In  devices  where  the  resin  and  the  curing  agent  are 
continuously  flowed  from  separate  storage  containers  to  20 
a  common  mixing  point,  it  has  been  found  difficult  to 
maintain,  for  any  substantial  period  of  time,  full  control 
of  the  mixing  ratio,  which  may  mean  that  many  of  the 
glued  objects  will  have  to  be  scrapped.  Above  all,  it  is 
very  difficult  to  measure  the  flow  of  resin,  in  that  it  has  25 
high  viscosity  which  in  addition  varies  considerably, 
both  with  age  and  with  temperature.  Therefore,  it  is  also 
difficult  to  maintain  a  constant  flow  of  resin,  since  this 
varies  according  to  the  viscosity  also  at  a  constant 
speed  of  the  dosing  pump.  Measuring  the  level  in  the  30 
storage  containers  does  not  yield  sufficiently  accurate 
results,  since  the  cross-sectional  area  of  the  containers 
mostly  is  comparatively  large  while  the  flows  of  resin 
and  curing  agent  are  comparatively  small.  In  the  case  of 
functional  trouble,  causing  objects  to  be  joined  with  a  35 
binder  of  wrong  composition,  subsequent  identification 
of  these  objects  is  very  difficult.  Today,  it  is  possible  to 
ensure  adequate  gluing  quality  only  by  continuous  man- 
ual  supervision  and  recurrent  sampling,  which  requires 
a  lot  of  personnel  and  is  quite  expensive.  40 

EP-A-  170322  describes  a  method  of  mixing  pow- 
der-  and  granule-like  components  of  a  body  to  be  com- 
pressed.  Weighing  is  used  for  controlling  the  mixing. 

US-A-  3245584  describes  an  apparatus  for  mixing 
and  blending  batches  of  granular  material.  The  appara-  45 
tus  comprises  means  for  controlling  the  mixing  by 
weighing  the  components. 

US-A-  3442453  discloses  a  method  for  preparing  a 
foamed  or  expanded  material  by  mixing  at  least  two  liq- 
uid  ingredients  flowed  from  separate,  weighed  contain-  so 
ers. 

There  is  thus  a  great  need  for  a  method  of  control- 
ling  the  mixing  ratio  of  the  different  components  in  a  cur- 
ing  adhesive  system  which  method  also  should  enable 
subsequent  control.  This  need  is  satisfied  by  the  55 
present  invention,  which  relates  to  a  method  as  defined 
in  the  appended  claims. 

More  specifically,  the  invention  concerns  a  method 

for  mixing  binders  for  joining  objects  using  at  least  two 
components  including  a  resin  and  a  curing  agent,  which 
are  flowed  from  separate  storage  containers  towards  a 
common  mixing  point.  In  the  method,  the  storage  con- 
tainers  are  continuously  weighed,  and  their  change  of 
weight  per  unit  of  time  is  determined.  The  actual  mixing 
ratio  of  the  components,  is  determined  on  the  basis  of 
the  change  of  weight  per  unit  of  time  of  each  container. 
The  measured  and/or  determined  values  are  stored  in  a 
form  which  enables  subsequent  control  of  the  mixing 
ratio  between  the  components  at  a  certain  point  of  time. 
The  data  may,  for  instance,  be  stored  in  a  memory  in  the 
control  unit,  in  other  machine-readable  form,  or  be 
printed  directly  on  a  paper.  The  control  unit  may  also 
permit  direct  reading  of  all  data  on  a  display. 

Suitably,  the  actual  mixing  ratio  is  compared  with  a 
set  point  determined  according  to  the  binder  system 
used.  If  the  deviation  exceeds  a  predetermined  value, 
for  instance  ranging  from  about  0.5%  to  about  10% 
depending  on  the  binder  system,  an  alarm  can  be  given, 
calling  the  attention  of  an  operator  who  can  then  correct 
the  deviation  by  altering  the  flow  of  one  or  more  of  the 
components,  e.g.  by  changing  the  speed  of  one  or  more 
of  the  dosing  pumps.  Suitably,  the  determination  of  the 
actual  mixing  ratio  and  the  comparison  with  the  set  point 
are  automatically  performed  in  a  control  unit,  which  also 
makes  it  possible  to  allow  the  control  unit  to  automati- 
cally  control  the  flow  of  one  or  more  of  the  components 
on  the  basis  of  the  measured  changes  of  weight  per  unit 
of  time  of  each  storage  container,  thereby  substantially 
maintaining  a  set  point  for  the  mixing  ratio  of  the  compo- 
nents.  If  the  components  are  a  resin  and  a  curing  agent, 
it  is  generally  sufficient  that  the  control  unit  automati- 
cally  controls  the  speed  of  one  dosing  pump  for  the  cur- 
ing  agent. 

Conveniently,  the  storage  containers  are  weighed 
on  scales  transmitting  signals  to  the  control  unit,  which 
can  be  done  e.g.  by  suspending  the  containers  from 
preferably  electronic  load  transducers.  Preferably,  the 
load  transducers  should  be  able  to  yield  such  accurate 
weighing  results  that  the  deviation  is  at  the  most  about 
+  5%,  in  particular  at  the  most  +  about  2%. 

The  method  according  to  the  invention  is  advanta- 
geous  for  all  curing  binder  systems  in  which  two  or  more 
components  are  to  be  mixed,  for  instance  resorcinol-for- 
maldehyde  resin  and  formaldehyde  curing  agent,  or 
urea  resin  and  an  acid  curing  agent,  such  as  ammo- 
nium  chloride.  In  general,  it  is  enough  that  the  method  is 
applied  to  the  mixing  of  resin  and  curing  agent,  but  it  is 
evident  that  also  other  common  additives  to  binders, 
such  as  diluents  (e.g.  water  or  organic  solvents),  fillers 
and  plasticisers,  can  be  admixed  to  the  binder  in  the 
same  way.  The  components  can  be  brought  together 
and  mixed  by  known  methods,  e.g.  in  closed  vessels;  on 
a  plate,  as  in  SE  Patent  418,753;  on  a  roller,  as  in  SE 
Patent  Application  9102874-6;  or  on  the  object  to  be 
coated  with  the  binder,  as  in  SE  Patent  373,525. 

The  invention  further  concerns  a  device  for  imple- 
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meriting  the  method.  This  device  comprises  separate 
storage  containers  and  dosing  pumps  for  each  compo- 
nent,  means  for  continuously  weighing  each  storage 
container,  and  means  for  determining  the  change  of 
weight  of  the  storage  containers  per  unit  of  time.  Prefer-  5 
ably,  the  storage  containers  are  suspended  from  prefer- 
ably  electronic  load  transducers  transmitting  signals  to 
a  control  unit  capable  of  determining  the  change  of 
weight  per  unit  of  time  for  each  storage  container.  Pref- 
erably,  the  control  unit  is  adapted  to  determine  the  w 
actual  mixing  ratio  of  the  components,  compare  this 
ratio  with  a  set  point,  and  give  an  alarm  if  the  deviation 
exceeds  a  predetermined  value.  In  one  embodiment, 
the  control  unit  is  adapted  to  automatically  control  the 
flow  of  one  or  more  of  the  components  on  the  basis  of  15 
the  measured  changes  of  weight  per  unit  of  time  of  the 
storage  container  of  each  component,  thereby  substan- 
tially  maintaining  a  set  point  for  the  mixing  ratio  of  the 
components.  Preferably  the  device  comprises  means 
for  storing  the  measured  and/or  determined  values  in  a  20 
form  enabling  subsequent  control  of  the  mixing  ratio 
between  the  components  at  a  certain  point  of  time. 

By  the  invention,  there  is  no  need  of  continuous 
manual  supervision  for  immediately  detecting  and 
adjusting  deviations  in  the  mixing  ratio  of  resin  to  curing  25 
agent  that  may  arise  owing  to  alterations  of  the  viscos- 
ity,  clogging  of  the  equipment,  leakage,  or  quite  simply 
by  the  emptying  of  a  storage  container.  Thus,  it  is  possi- 
ble  to  accurately  control  the  mixing  ratio  of  resin  to  cur- 
ing  agent,  which  is  a  condition  for  obtaining  glue  lines  of  30 
high  and  uniform  quality.  By  storing  all  the  data,  one 
may  afterwards  check  which  objects  may  have  been 
coated  with  a  wrong  binder  composition  in  the  case  of 
functional  trouble.  The  invention  also  makes  it  possible 
to  control  the  total  consumption  of  the  binder  and  35 
thereby  optimise  this  amount. 

In  the  following,  the  invention  will  be  described  in 
more  detail  with  reference  to  the  accompanying  drawing 
schematically  illustrating  a  device  according  to  the 
invention.  However,  the  invention  is  not  restricted  to  the  40 
embodiment  shown,  but  is  defined  by  the  scope  of  the 
appended  claims  only. 

The  drawing  shows  two  storage  tanks  1  ,  2  for  resin 
and  curing  agent,  respectively.  To  the  tanks  are  con- 
nected  dosing  pumps  6,  7  which  lead  to  a  common  mix-  45 
ing  point  (not  shown).  The  tanks  1,  2  are  suspended 
from  electronic  load  transducers  3,  4  which  are  con- 
nected  to  a  control  unit  5.  In  one  embodiment,  the  con- 
trol  unit  5  is  adapted  to  control  one  or  both  of  the  dosing 
pumps  6,  7.  so 

When  the  illustrated  device  is  in  use,  the  tanks  1  ,  2 
contain  liquid  resin  and  liquid  curing  agent,  respectively. 
Resin  and  curing  agent  are  pumped  to  a  common  mix- 
ing  point  by  the  dosing  pumps  6,  7.  A  suitable  mixing 
ratio  of  resin  to  curing  agent,  e.g.  ranging  from  about  1:1  55 
to  about  1  :100  depending  on  the  adhesive  system  and 
the  degree  of  dilution,  is  set  on  the  control  unit  5  and 
then  constitutes  a  set  point.  The  electronic  load  trans- 
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ducers  3,  4  continuously  transmit  signals  relating  to  the 
weight  of  the  tanks  1  ,  2,  to  the  control  unit  5  which,  at 
suitable  time  intervals,  e.g.  ranging  from  about  1  second 
to  5  minutes,  records  the  weight  and  compares  it  with 
the  preceding  value,  thereby  determining  the  loss  of 
weight  of  each  tank  1  ,  2  per  unit  of  time.  On  the  basis  of 
these  values,  the  actual  mixing  ratio  of  resin  to  curing 
agent  is  determined.  The  measured  and  the  determined 
values  of  the  flow  and  the  mixing  ratio  of  the  resin  and 
the  curing  agent  is  stored  in  the  control  unit  5,  and/or 
transmitted  to  a  printer  (not  shown),  thus  enabling  sub- 
sequent  control  of  the  actual  mixing  ratio  at  a  certain 
point  of  time.  Should  the  actual  mixing  ratio  deviate  too 
much  from  the  set  point,  an  alarm  is  given,  calling  the 
attention  of  an  operator  who  may  then  check  whether 
there  is  any  serious  malfunction,  and  optionally  adjust 
the  speed  of  e.g.  the  dosing  pump  for  the  curing  agent, 
thereby  establishing  a  suitable  mixing  ratio  once  again. 
In  another  embodiment,  one  or  both  of  the  dosing 
pumps  6,  7  are  automatically  controlled  by  the  control 
unit,  so  as  to  maintain  at  all  times  a  correct  mixing  ratio. 
An  alarm  is  given  only  when  the  disturbances  are  so 
severe  that  they  cannot  be  offset  by  adjusting  the  dos- 
ing  pumps  6,  7,  e.g.  if  the  flow  is  completely  stopped  by 
clogging  or  if  one  of  the  tanks  has  become  empty. 

Claims 

1.  A  method  for  mixing  binders  for  joining  objects 
using  at  least  two  components  including  a  resin  and 
a  curing  agent  which  are  flowed  from  separate  stor- 
age  containers  (1,  2)  towards  a  common  mixing 
point,  comprising  the  steps  of  continuously  weigh- 
ing  the  storage  containers  (1,  2),  determining  their 
change  of  weight  per  unit  of  tire,  determining  the 
actual  mixing  ratio  of  the  components  on  the  basis 
of  the  changes  of  weight  per  unit  of  time  of  the  stor- 
age  containers  (1,  2),  and  storing  the  measured 
and/or  the  determined  values  in  a  form  which  ena- 
bles  subsequent  control  of  the  mixing  ratio  between 
the  components  at  a  certain  point  of  time. 

2.  A  method  as  claimed  in  claim  1  ,  characterised  by 
comparing  the  actual  mixing  ratio  of  the  compo- 
nents  with  a  set  point,  an  alarm  being  given  if  the 
deviation  exceeds  a  predetermined  value. 

3.  A  method  as  claimed  in  any  one  of  claims  1-2, 
characterised  by  automatically  controlling,  by 
means  of  a  control  unit  (5),  the  flow  of  one  or  more 
of  the  components  on  the  basis  of  the  measured 
changes  of  weight  per  unit  of  time  of  the  storage 
containers  (1  ,  2),  thereby  substantially  maintaining 
a  set  point  for  the  mixing  ratio  of  the  components. 

4.  A  method  as  claimed  in  any  one  of  claims  1-3, 
characterised  by  suspending,  for  purposes  of 
weighing,  the  storage  containers  from  load  trans- 
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ducers  (3,  4)  that  transmit  signals  to  the  control  unit 
(5). 

5.  A  device  for  implementing  the  method  as  claimed  in 
any  one  of  claims  1  -4,  comprising  separate  storage  s 
containers  (1  ,  2)  and  dosing  pumps  (6,  7)  for  the 
components,  means  (3,  4)  for  continuously  weigh- 
ing  the  storage  containers  (1  ,  2),  and  means  (5)  for 
determining  the  change  of  weight  per  unit  of  time  of 
the  storage  containers  (1  ,  2)  and  the  actual  mixing  w 
ratio  of  the  components,  characterised  in  that  it 
also  comprises  means  for  storing  the  measured 
and/or  the  determined  values  in  a  form  which  ena- 
bles  subsequent  control  of  the  mixing  ratio  between 
the  components  at  a  certain  point  of  time.  15 

6.  A  device  as  claimed  in  claim  5,  characterised  in 
that  the  storage  containers  are  suspended  from 
load  cells  (3,  4)  transmitting  signals  to  a  control  unit 
(5)  which  is  capable  of  determining  the  change  of  20 
weight  per  unit  of  time  of  each  storage  container  (1  , 
2). 

7.  A  device  as  claimed  in  claim  6,  characterised  in 
that  the  control  unit  (5)  is  adapted  to  determine  the  25 
actual  mixing  ratio  of  the  component,  compare  this 
ratio  with  a  set  point,  and  give  an  alarm  if  the  devi- 
ation  exceeds  a  predetermined  value. 

Patentanspruche  30 

1.  Verfahren  zum  Mischen  von  Bindemitteln  fur  die 
Verbindung  von  Gegenstanden  unter  Verwendung 
von  mindestens  zwei  Komponenten  einschlieBlich 
eines  Harzes  und  eines  Harters,  welche  von  35 
getrennten  Speicherbehaltern  (1  ,  2)  einem  gemein- 
samen  Mischungspunkt  zugefiihrt  werden,  mit  den 
Schritten:  Kontinuierliches  Wiegen  der  Speicherbe- 
halter  (1  ,  2),  Ermitteln  von  deren  Gewichtsverande- 
rung  pro  Zeiteinheit,  Ermitteln  des  1st-  40 
Mischungsverhaltnisses  der  Komponenten  auf  der 
Basis  der  Gewichtsveranderung  der  Speicherbe- 
halter  (1,  2)  pro  Zeiteinheit  und  Speichern  der 
gemessenen  und/oder  der  ermittelten  Werte  in 
einer  Form,  welche  eine  anschlieBende  Kontrolle  45 
des  Mischungsverhalt  nisses  zwischen  den  Kom- 
ponenten  zu  einem  bestimmten  Zeitpunkt  ermog- 
licht. 

2.  Verfahren  nach  Anspruch  1  ,  gekennzeichnet  durch  so 
das  Vergleichen  des  Ist-Mischungsverhaltnisses 
der  Komponenten  mit  einem  Sollwert,  wobei  ein 
Alarm  gegeben  wird,  wenn  die  Abweichung  einen 
vorbestimmten  Wert  iiberschreitet. 

55 
3.  Verfahren  nach  einem  der  Anspriiche  1  bis  2, 

gekennzeichnet  durch  das  automatische  Steuern 
des  Flusses  von  einer  oder  mehreren  Komponen- 

ten  auf  der  Basis  der  gemessenen  Gewichtsveran- 
derungen  der  Speicherbehalter  (1,  2)  pro 
Zeiteinheit  mittels  einer  Steuereinheit  (5),  wodurch 
im  wesentlichen  ein  Sollwert  fur  das  Mischungsver- 
haltnis  der  Komponenten  aufrechterhalten  wird. 

4.  Verfahren  nach  einem  der  Anspriiche  1  bis  3, 
gekennzeichnet  durch  das  Aufhangen  der  Spei- 
cherbehalter  an  LastmeBgebern  (3,  4),  welche 
Signale  an  die  Steuereinheit  (5)  iibertragen,  zum 
Zwecke  des  Wiegens. 

5.  Vorrichtung  zum  Implementieren  des  Verfahrens 
gemaB  einem  der  Anspriiche  1  bis  4,  welche 
getrennte  Speicherbehalter  (1  ,  2)  und  Dosierpum- 
pen  (6,  7)  fur  die  Komponenten,  Einrichtungen  (3, 
4)  zum  kontinuierlichen  Wiegen  der  Speicherbehal- 
ter  (1  ,  2)  und  eine  Einrichtung  (5)  zum  Ermitteln  der 
Gewichtsveranderung  der  Speicherbehalter  (1,  2) 
pro  Zeiteinheit  und  des  Ist-Mischungsverhaltnisses 
der  Komponenten  aufweist,  dadurch  gekennzeich- 
net,  daB  sie  auch  eine  Einrichtung  zum  Speichern 
der  gemessenen  und/oder  ermittelten  Werte  in 
einer  Form  aufweist,  welche  eine  anschlieBende 
Kontrolle  des  Mischungsverhaltnisses  zu  einem 
bestimmten  Zeitpunkt  ermoglicht. 

6.  Vorrichtung  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  daB  die  Speicherbehalter  an  Lastzellen 
(3,  4)  aufgehangt  sind,  die  Signale  an  eine  Steuer- 
einheit  (5)  iibertragen,  welche  die  Gewichtsveran- 
derung  jedes  Speicherbehalters  (1,  2)  pro 
Zeiteinheit  ermitteln  kann. 

7.  Vorrichtung  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  daB  die  Steuereinheit  (5)  dafiir  angepaBt 
ist,  das  Ist-Mischungsverhaltnis  der  Komponenten 
zu  ermitteln,  dieses  Verhaltnis  mit  einem  Sollwert 
zu  vergleichen,  und  einen  Alarm  zu  geben,  wenn 
die  Abweichung  einen  vorbestimmten  Wert  iiber- 
schreitet. 

Revendications 

1  .  Procede  pour  melanger  des  Hants  destines  a  unir 
des  objets  en  utilisant  au  moins  deux  composants, 
comprenant  une  resine  et  un  agent  durcisseur,  que 
Ton  fait  s'ecouler  de  recipients  de  stockage  separes 
(1  ,  2)  en  direction  d'un  point  de  melange  commun, 
comprenant  les  etapes  consistant:  a  peser  de  fagon 
continue  les  recipients  de  stockage  (1  ,  2),  determi- 
ner  leurs  changement  de  poids  par  unite  de  temps, 
determiner  le  rapport  instantane  de  melange  des 
composants  en  se  basant  sur  les  changements  de 
poids  des  recipients  de  stockage  (1  ,  2)  par  unite  de 
temps,  et  stacker  les  valeurs  mesurees  et/ou  deter- 
mines,  cela  sous  une  forme  qui  permet  un  reglage 
subsequent  du  rapport  de  melange  entre  les  com- 
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posants  a  un  certain  moment. 

2.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  Ton  compare  le  rapport  de  melange  instantane 
des  composants  avec  un  point  de  consigne,  une  s 
alarme  etant  emise  si  I'ecart  depasse  une  valeur 
predeterminee. 

3.  Procede  selon  I'une  quelconque  des  revendications 
1-2,  caracterise  en  ce  que  Ton  regie  automatique-  10 
ment,  au  moyen  d'un  dispositif  de  reglage  (5), 
I'ecoulement  d'un  ou  plusieurs  des  composants  en 
se  basant  sur  les  changements  de  poids  des  reci- 
pients  de  stockage  (1,  2),  mesures  par  unite  de 
temps,  en  maintenant  ainsi  effectivement  un  point  is 
de  consigne  pour  le  rapport  de  melange  des  com- 
posants. 

4.  Procede  selon  I'une  quelconque  des  revendication 
1  -3,  caracterise  en  ce  que  Ton  suspend,  a  des  fins  20 
de  pesage,  les  recipients  de  stockage  a  des  ele- 
ments  dynamometriques  (3,  4)  qui  emettent  des 
signaux  vers  le  dispositif  de  reglage  (5). 

5.  Dispositif  pour  mettre  en  oeuvre  le  procede  selon  25 
I'une  quelconque  des  revendications  1  -4,  compre- 
nant  des  recipients  de  stockage  separes  (1  ,  2)  et 
des  pompes  de  dosage  (6,  7)  pour  les  composants, 
des  moyens  (3,  4)  pour  peser  de  fagon  continue  les 
recipients  de  stockage  (1  ,  2)  et  un  moyen  (5)  pour  30 
determiner  le  changement  de  poids  par  unite  de 
temps  des  recipients  de  stockage  (1  ,  2)  et  le  rap- 
port  de  melange  instantane  des  composants, 
caracterise  en  ce  qu'il  comprend  aussi  des  moyens 
pour  stocker  les  valeurs  mesurees  et/ou  le  valeurs  35 
determinees  sous  une  forme  qui  permet  un  reglage 
ulterieur  du  rapport  de  melange  entre  les  compo- 
sants  a  un  certain  moment. 

6.  Dispositif  selon  la  revendication  5,  caracterise  en  40 
ce  que  les  recipients  de  stockage  sont  suspendus  a 
des  cellules  dynamometriques  (3,  4)  emettant  des 
signaux  vers  un  dispositif  de  reglage  (5)  qui  est 
capable  de  determiner  le  changement  de  poids  par 
unite  de  temps  pour  chaque  recipient  de  stockage  45 
(1.2). 

7.  Dispositif  selon  la  revendications  6,  caracterise  en 
ce  que  le  dispositif  de  reglage  (5)  est  adapte  pour 
determiner  le  rapport  de  melange  instantane  des  so 
composants,  comparer  ce  rapport  avec  un  point  de 
consigne,  et  emettre  une  alarme  si  I'ecart  depasse 
une  valeur  predeterminee.  de  stockage 
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