
J E u r o p a i s c h e s   

Patentamt  

European  Patent  Office  ©  Publication  number:  0  0 9 3   4 7 3  

Office  europeen  des  brevets  A 2  

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  83200606.8  ©  Int.  CI.3:  B  28  C  7 /04  

^   
'  B  28  C  7/10,  B  28  C  7 / 1 6  

<2)  Date  of  filing:  28.04.83  B  28  C  5/46,  B  28  C  7 / 0 0  

©  Priority:  30.04.82  BE  1010502  ©  Applicant:  Janssen,  Wilhelmus  Gerardus  Elisabeth 
Ubroekweg  39-41 
NL-5928  NM  Venlo-Blerick  (L)(NL) 

©  Date  of  publication  of  application: 
09.11.83  Bulletin  83/45  ©  Applicant:  Janssen,  Herve  Johannes  Wilhelmus 

Ubroekweg  39-41 
©  Designated  Contracting  States:  NL-5928  NM  Venlo-Blerick  (L)(NL) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
©  Inventor:  Janssen,  Wilhelmus  Gerardus  Elisabeth 

Ubroekweg  39-41 
NL-5928  NM  Venlo-Blerick  (L)(NL) 

©  Inventor:  Janssen,  Herve  Johannes  Wilhelmus 
Ubroekweg  39-41 
NL-5928  NM  Venlo-Blerick  (L)(NL) 

i©  Representative:  de  Boer,  Hindrlk  Geert  Jan 
de  Boer  &  Wigman  P.O.  Box  5265  De  Lairessestraat 
131-135 
NL-1007  AG  Amsterdam(NL) 

CM 
<  

W 

o  

©  Process  and  apparatus  for  the  preparation  of  mortars. 

A  process  and  apparatus  for  the  preparation  of  mortar 
from  an  aggregate  and  a  binder  is  disclosed  which  compris- 
es  the  use  of  a  silo  provided  with  at  least  one  partition  so  as 
to  create  in  the  silo  two  or  more  compartments  for  the 
separate  storage  of  the  aggregate  and  the  binder,  the 
compartments  being  provided  with  conveyor  screws,  the 
speeds  of  which  can  be  adjusted  to  control  the  volumetric 
flow  of  the  components  to  a  mixing  chamber.  A  metering 
valve  for  water  may  also  be  connected  to  the  mixing 
chamber.  The  silo  compartment  for  the  aggregate  may  be 
provided  with  a  heating  element  to  safeguard  the  mechanic- 
ally  operated  slide  valve  against  freezing.  The  conveyor 
screw  in  the  outlet  for  the  binder  may  be  provided  with  a  cam 
and  a  plunger  rod  with  transverse  projections  to  prevent 
arching  in  the  compartment  for  the  storage  of  the  binder. 

The  apparatus  may  be  mounted  on  a  truck  to  facilitate 
transport  to  the  building  site. 



Process   and  Apparatus  for  the  P r e p a r a t i o n   of  M o r t a r s  

The  i n v e n t i o n   r e l a t e s   to  a  process   and  appa ra tus   for  the  p r e p a r a t i o n   o f  

mor ta r ,   such  as  j o i n t i n g   m o r t a r .  

I t   is  known  that   ready-made  mor tars   can  be  prepared   in  a  mortar   p l a n t  

where  the  agg rega t e ,   b inding  agents   and  water  are  weighed  out  for  a 

d e f i n i t e   batch  and  then  conducted  to  a  mixing  chamber.  The  product   i s  

r e f e r r e d   to  as  wet  mortar   to  which  a  r e t a r d e r   can  be  added  in  order  t o  

keep  the  mortar  workable  for  a  longer   pe r iod .   The  wet  mortar   is  conveyed 

to  the  b u i l d i n g   s i t e   by  t rucks   having  r o t a t i n g   (mixing)  drums  mounted  on 

them.  

It  is  also  known  that   dried  and  premixed  mortars   can  be  prepared   in  a  

s p e c i a l   drying  and  mixing  p l a n t ,   whereupon  the  dry  mortars   are  t r a n s -  

por ted   to  the  b u i l d i n g   s i t e   by  bulk  l o r r y .   At  the  b u i l d i n g   s i t e   the  d ry  

mortar   is  dumped  into  a  s to rage   bunker  p o s i t i o n e d   over  a  mixing  d e v i c e  

for  mixing  the  dry  mortar   with  water  so  as  to  ob ta in   a  workable  m o r t a r .  

The  known  p rocesses   and  appa ra tu s   have  the  fo l lowing   d rawbacks :  

-  The  aggrega te   must  be  p r e d r i e d   in  order  to  obvia te   p a r t i a l   h a r d e -  

ning  with  the  p r e v i o u s l y   mixed  b inding  agent ,   a  r a t h e r   co s t l y   s t e p  
in  view  of  the  expend i tu re   of  e n e r g y .  

-  As  the  aggregate   is  not  complete ly   dry  in  ac tua l   p r a c t i c e ,   the  d ry  

mortar  has  only  l imi t ed   keeping  q u a l i t i e s .  

-  The  completely  weighed-out   batch  from  the  s to rage   bunkers  must  

i n v a r i a b l y   be  mixed  with  water ,   which  leads  to  waste  of  mortar   n o t  

needed  for  immediate  u s e .  



The  ob jec t   of  the  p resen t   i n v e n t i o n   is  to  provide   an  improved  p r o c e s s  

and  appa ra tus   of  the  type  de sc r i bed   h e r e i n b e f o r e .   To  th is   end,  t h e  

process   is  designed  such  tha t   a  s i l o   l oca t ed   on  a  s torage   yard  or  in  a  

s to rage   space  for  aggregate   and  b ind ing   agents   is  f i l l e d   in  such  a  

fash ion   that   the  aggregate   and  the  b inde r   are  conta ined   in  s e p a r a t e  

compartments  wi th in   one  s i lo   which  is  then  conveyed  to  the  b u i l d i n g   s i t e  

where  the  vo lume t r i c   flows  of  aggrega te   and  b inder   are  mutual ly  a d j u s t e d ,  

whereupon  the  aggrega te   and  the  b inder   are  mixed  t oge the r   with  a d d i t i o n  

of  water ,   y i e l d i n g   the  mortar  ready  for  use  at  the  bu i l d ing   s i t e .  

The  new  process   with  a s s o c i a t e d   appa ra tu s   has  the  fo l lowing  a d v a n t a g e s :  

-  The  aggrega te   need  not  be  p r e d r i e d .  

-  The  composi t ion   of  the  mix  is  not  a t t a i n e d   by  weighing,   which  

o b v i a t e s  

the  use  of  f a i r l y   expensive  weighing  equ ipmen t .  

-  At  the  b u i l d i n g   s i t e   the  q u a n t i t i e s   of  mortar   needed  for  immed ia t e  

use  can  at  a l l   times  be  mixed.  

-  The  vo lumet r i c   flows  can  be  mutua l ly   ad ju s t ed   by  very  simple  means ,  
and  the  set  value  can  be  ma in ta ined   e f f e c t i v e l y .  

-  There  is  no  need  for  dosing  a u x i l i a r y   subs tances   such  as  r e t a r d e r  

and  a i r - e n t r a i n i n g   agen ts ,   hence  no  r i s k   of  adding  too  la rge   d o s e s  

of  r e t a r d e r   and  a i r - e n t r a i n i n g   a g e n t s .  

For  the  a p p l i c a t i o n   of  the  new  p rocess ,   i t   is  p r e f e r r e d   to  use  a  s i l o  

which  is  provided  at  the  bottom  with  a  funne l - shaped   s ec t ion   and  which  

has  been  mounted  on  an  u n d e r c a r r i a g e   such  tha t   the  s i lo   can  s t a n d  

up r igh t ,   the  said  s i lo   according   to  the  i n v e n t i o n   having  at  l e a s t   one 

p a r t i t i o n   for  the  sepa ra te   s to rage   of  the  aggregate   and  the  b inder   i n  

i n d i v i d u a l   compartments,   each  of  which  has  one  o u t l e t ,   of  which  t h e  

o u t l e t   for  the  aggregate   is  provided  with  a  conveyor  screw,  wh i l s t   t h e  

o u t l e t   for  the  binding  agent  has  ano ther   conveyor  screw,  in  such  a  way 
that  the  two  conveyor  screws  d i scha rge   into  a  mixing  chamber  and  tha t   t h e  

speeds  of  the  conveyor  screws  for  the  b inder   and  for  the  aggregate   a r e  

a d j u s t a b l e   r e l a t i v e   to  one  a n o t h e r .  



The  said  mixing  chamber  may  be  p r o v i d e d  w i t h   a  meter ing  valve  for  w a t e r  

d i s c h a r g i n g   into  i t .   Fur thermore ,   the  s i l o   may  be  designed  such  that   i t  

can,  with  f i t t i n g s   and  a c c e s s o r i e s ,   be  loaded  on  a  t ruck  and  conveyed  a s  

a  c o n t a i n e r .  

The  advantage  of  t h i s   design  are  that   i t   p e r m i t s  

-  a  compact  s to rage   with  a  vo lume t r i c   ad jus tment   of  the  amounts  o f  

aggrega te   and  b i n d e r ;  

-  a  simple  mete r ing   of  w a t e r ;  

-  e f f i c i e n t   t r a n s p o r t   of  the  s i lo   to  the  b u i l d i n g   s i t e   with  the  a i d  

of  s p e c i a l   c o n t a i n e r   t r u c k s .  

In  a d d i t i o n ,   the  o u t l e t   for  the  aggrega te   may  b e  p r o v i d e d   with  a  mecha-  

n i c a l l y   opera ted   s l i d e ,   sa feguarded   a g a i n s t   f r e e z i n g   f a s t   by  h e a t i n g ,  

with  a  f u r t h e r   hea t i ng   element  mounted  high  up  in  the  s i lo   compar tment  

for  the  agg rega t e ,   so  that   in  the  event  of  s l i g h t   night   f r o s t   jamming  o f  

the  s l i de   and  c logging  t o g e t h e r   of  the  aggrega te   can  quickly  be  undone 

through  h e a t i n g .  

Moreover,  in  order  to  prevent   any  a rch ing   in  the  b inder ,   the  shaf t   o f  

the  conveyor  screw  for  the  binder   has  been  proveded  with  a  cam  a g a i n s t  

which  a  plunger   rod  r e s t s ;   th is   rod  t e r m i n a t e s   in  the  b inder   compar tment  

and  c a r r i e s   t r a n s v e r s e   p r o j e c t i o n s .  

To  e l u c i d a t e   the  i n v e n t i o n ,   an  embodiment  w i l l   be  descr ibed   by  way  o f  

example,  with  r e f e r e n c e   to  the  a t t ached   drawings,   w h e r e  :  

Figure  1  shows  a  top  view  of  a  s i l o ;  

Figure  2  shows  a  f ron t   view  of  the  s i l o ;  

Figure  3  shows  a  l a t e r a l   view  of  the  s i l o ;  



Figure   4  p r e s e n t s   a  d e t a i l e d   view  of  two  conveyor  screws  and  a  m i x i n g  

chamber,  drawn  to  a  l a r g e r   sca le   that   in  Figure  3 ;  

F igure   5  p r e s e n t s   a  d e t a i l e d   top  view,  also  drawn  to  a  l a rge r   s ca l e ,   o f  

the  conveyor  screw  for  the  aggrega te   and  the  mixing  chamber  f o l l o w i n g  

the  s e c t i o n   at  I I I - I I I   in  Figure  3;  and 

Figure   6  is  a  l a t e r a l   view  of  the  mixing  chamber .  

The  appa ra tu s   comprises   a  s i l o   1  with  a  f u n n e l - s h a p e d   s e c t i o n  2   which  i s  

provided  with  an  u n d e r c a r r i a g e   3.  The  s i lo   is  d iv ided   by  means  of  a  p a r -  
t i t i o n   4  into  the  compartments  5  and  6.  Compartment  5  has  a  f i l l i n g   h o l e  

7  for  the  aggrega te   and  compartment  6  a  f i l l i n g   hole  8  for  the  b i n d e r .  

At  the  bottom  of  the  f u n n e l - s h a p e d   s ec t i on   2  the re   is  a  conveyor  screw  9 

with  a  mixing  chamber  10,  the  said  conveyor  screw  9  being  dr iven  by  an  

e l e c t r i c   motor  11  at  a  c o n s t a n t   speed  of  r o t a t i o n .   At  the  bottom  o f  

compartment  6  a  second  conveyor  screw  12  is  mounted  which  communicates  

through  a  t r a n s f e r   l ine   13  with  the  mixing  chamber  10.  The  conveyor  

screw  12  is  dr iven  by  an  e l e c t r i c   motor  14  with  i n f i n i t e l y   v a r i a b l e  

speed  r e g u l a t o r .   The  mixing  chamber  10  is  p rov ided   with  a  branch  15 

which  has  a  meter ing   valve  for  the  supply  of  w a t e r .  

Mortar  of  the  des i r ed   composi t ion   is  prepared  in  the  fo l lowing  way.  From 

compartment  5,  aggrega te   passes   onto  the  conveyor  screw  9  which  t r a n s -  

por t s   the  aggrega te   at  a  cons tan t   speed  to  the  mixing  chamber  10.  At  t h e  

same  time,  the  b inder   is  led  from  compartment  6  to  the  second  conveyor  

screw  12  which  t r a n s p o r t s   the  binder   also  to  the  mixing  chamber  1Q 

through  l ine   13.  The  conveying  speed  of  the  conveyor  screw  12  can  be  

s e l e c t e d   at  w i l l   with  the  aid  of  the  i n f i n i t e l y   v a r i a b l e   speed  r e g u l a t o r  

of  the  e l e c t r i c   motor  14.  The  magnitude  of  the  a d j u s t e d   speed  at  which  

the  second   conveyor  screw  12  is  dr iven  should  be  determined  e x p e r i m e n -  

t a l l y   in  such  a  f a sh ion   tha t   the  des i red   mixing  r a t i o   of  aggregate   t o  

b inder   for  the  j o i n t i n g   or  concre te   mortar  is  ob t a ined .   The  speed  of  t h e  

conveyor  screw  9  and  the  mixer  in  mixing  chamber  10,  however,  r e m a i n s  

cons tan t   at  a l l   t i m e s .  



Mortar  can  be  p repared   in  the  way  ou t l i ned   above  by  a  con t inuous   p r o -  

cess.   Dosing  of  the  agg rega t e   and  the  b inder   can  be  e f f e c t e d   w i t h o u t  

v a l v e s .   In  consequence ,   the  two  conveyor  screws  9  and  12  f u l f i l   the  d u a l  

f u n c t i o n   of  dosing  and  c o n v e y i n g .  

The  o u t l e t   at  the  bottom  of  the  aggrega te   compartment  can  be  closed  w i t h  

a  s l i de   20  in  order   to  permit   the  mixing  chamber  to  be  emptied.   A f t e r  

s l i d e   20  has  been  c losed  and  the  supply  of  b inde r   s topped,   the  m ix ing  

chamber  10  is  emptied  and  f lushed  clean  with  w a t e r .  

To  permit   o p e r a t i o n   of  s l i d e   20  in  f r o s ty   wea ther ,   an  e l e c t r i c   h e a t i n g  

cable  has  been  mounted  near  the  suppor t ing   edge  of  the  s l i d e .   In  a d d i -  

t ion ,   a  hea t i ng   element  21  is  provided  high  up  in  the  agg rega t e   c o m p a r t -  

ment  so  as  to  e l i m i n a t e   or  prevent   any  c logging  t o g e t h e r   of  t h e  

a g g r e g a t e .  

Arching  in  the  b inder   compartment  is  obvia ted  by  the  p r o v i s i o n   of  a  

p lunger   rod  16  with  t r a n s v e r s e   p r o j e c t i o n s   17  moving  up  and  down  in  t h e  

said  compartment.   Up  and  down  movement  of  the  rod  16  is  brought   about  by 

means  of  cam  18. 



1.  A  process   for  the  p r e p a r a t i o n   of  mor ta r ,   such  as  j o i n t i n g   m o r t a r ,  

c h a r a c t e r i z e d  i n   that   a  s i lo   l oca t ed   on  a  s to rage   yard  or  in  a  s t o -  

rage  space  for  aggregate   and  b inde r s   is  f i l l e d   in  such  a  way  t h a t  

the  aggrega te   and  the  b inder   are  con ta ined   in  s e p a r a t e   compar tments  

w i th in   one  s i l o ,   which  is  then  conveyed  to  the  b u i l d i n g   s i t e   where  

the  v o l u m e t r i c   flows  of  aggrega te   and  b inder   are  mutua l ly   a d j u s t e d ,  

whereupon  the  aggregate   and  the  b inde r   are  mixed  t o g e t h e r   w i t h  

a d d i t i o n   of  water ,   y i e l d i n g   the  mortar   ready  for  use  at  the  b u i l -  

ding  s i t e .  

2.  Apparatus   for  conduct ing  the  p rocess   accord ing   to  claim  1,  c o m p r i -  

sing  a  s i lo   which  is  provided  at  the  bottom  with  a  f u n n e l - s h a p e d  

s ec t i on   and  which  has  been  mounted  on  an  u n d e r c a r r i a g e   such  t h a t  

the  s i lo   can  stand  up r igh t ,   c h a r a c t e r i z e d   in  that   the  s i lo   has  a t  

l e a s t   one  p a r t i t i o n   for  the  s e p a r a t e   s to rage   of  aggrega te   and 

binder   in  i n d i v i d u a l   compartments,   each  compartment  having  one 

o u t l e t ,   of  which  the  o u t l e t   for  the  agg rega t e   is  p rovided  with  a 

conveyor  screw,  whi l s t   the  o u t l e t   of  the  b inder   compartment  i s  

provided  with  another  conveyor  screw,  in  such  a  way  tha t   the  two 

conveyor  screws  d ischarge   into  a  mixing  chamber  and  tha t   the  s p e e d s  

of  the  conveyor  screws  for  the  b inder   and  the  aggrega te   are  a d j u s -  

t ab le   to  one  a n o t h e r .  

3.  Apparatus  according  to  claim  2,  c h a r a c t e r i z e d   in  tha t   p r o v i s i o n   i s  

made  for  a  valve  metering  water  into  the  mixing  chamber.  

4.  Apparatus  according  to  claim  2,  c h a r a c t e r i z e d   in  the  a p p a r a t u s  

c o n s i s t i n g   of  a  s i lo   with  f i t t i n g s   and  a c c e s s o r i e s   can  be  loaded  on 

a  t ruck  and  t r a n s p o r t e d   as  a  c o n t a i n e r .  



5.  Apparatus   accord ing   to  claim  2,  c h a r a c t e r i z e d   in  that   the  o u t l e t  

for  the  agg rega t e   is  p rovided  with  a  mechan ica l ly   opera ted   s l i d e ,  

sa feguarded   a g a i n s t   f r e e z i n g   f a s t   by  h e a t i n g .  

6.  Apparatus   accord ing   to  claim  2,  c h a r a c t e r i z e d   in  that   a  h e a t i n g  

element  is  mounted  high  up  in  the  s i l o   compartment  for  the  a g g r e -  

g a t e .  

7.  Apparatus   accord ing   to  claim  2,  c h a r a c t e r i z e d   in  that   the  shaf t   o f  

the  conveyor  screw  for  the  b inder   c a r r i e s   a  cam  aga in s t   which  a 

plunger   rod  r e s t s ,   which  rod  t e r m i n a t e s   in  the  b inder   compar tment  

and  is  provided  with  t r a n s v e r s e   p r o j e c t i o n s .  
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