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@  Apparatus  for  producing  chromatic  decorative  effects,  possibly  in  relief,  with  coating  products. 

©  A  coating  product  delivery  apparatus  suitable  for  the  controlled  delivery  of  said  products  onto  surfaces  to  be 
coated,  to  form  various  rows  of  droplets,  and/or  various  rows  of  intermittent  lines,  and/or  various  rows  of 
continuous  lines  to  thus  obtain  chromatic  decorative  effects,  possibly  in  relief.  The  apparatus  can  be  incor- 
porated  into  a  self-contained  unit  or  be  positioned  in  front  or  to  the  rear  of  the  heads  (2)  of  a  conventional  curtain 
coater  or  replace  one  of  said  heads  (2). 
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APPARATUS  FOR  PRODUCING  CHROMATIC  DECORATIVE  EFFECTS,  POSSIBLY  IN  RELIEF,  WITH  COAT- 
ING  PRODUCTS 

State  of  the  art 

Known  systems  for  automatically  applying  coating  products  consist  essentially  of  sprayers,  roller 
spreaders  and  curtain  coaters  comprising  one  or  more  heads,  these  all  applying  only  continuous  films  of 

5  coating  and  thus  limiting  the  facility  for  creating  variable  and  repeatable  decorative  effects,  possibly  in  relief. 

Description  of  the  invention 

According  to  one  aspect  of  the  invention  an  apparatus  has  now  been  conceived  which  allows  controlled 
w  delivery  of  the  coating  product  both  intermittently  and  as  a  continuous  flow.  Both  these  delivery  methods 

can  be  adjusted  in  intensity  and  frequency.  The  coating  product  can  therefore,  according  to  requirements, 
be  delivered  in  various  rows  of  droplets,  various  rows  of  continuous  lines  or  various  rows  of  intermittent 
lines,  or  combinations  of  these  delivery  methods.  The  dimensions  and  arrangement  of  the  droplets  and 
lines  can  be  modified  to  obtain  asymmetric  and  fantasy  patterns  and  shapes. 

75  The  apparatus  of  the  invention,  called  a  "mechanical  brush"  by  the  applicant,  can  be  combined  with  a 
normal  curtain  coater  as  a  replacement  for  its  first  or  second  head,  or  can  operate  as  a  self-contained 
application  system. 

The  apparatus  of  the  invention  is  particularly  suitable  for  implementing  a  process  which  enables  coated 
surfaces  with  chromatic  decorative  effects  to  be  obtained  by  applying  to  the  surface  to  be  coated, 

20  simultaneously  or  in  quick  succession,  different  paints  which  do  not  diffuse  into  each  other.  This  process 
and  the  coating  systems  used  are  the  subject  of  an  industrial  invention  patent  application  filed  in  the  name 
of  the  same  applicant  simultaneously  with  the  present  patent  application. 

The  apparatus  of  the  invention  is  of  very  simple  mechanical  design,  is  robust,  is  simple  to  clean,  and  all 
movements  in  which  contact  with  the  coating  product  is  involved  are  effected  without  lubrication.  The 

25  construction  material  is  stainless  steel,  compatible  with  both  solvent-based  and  water-based  coating 
products. 

Movements  are  obtained  with  a  variable  speed  compressed  air  motor.  As  stated,  the  apparatus  can  be 
incorporated  into  a  self-contained  unit,  be  located  in  front  of  or  behind  the  heads  of  a  conventional  curtain 
coater,  or  replace  one  of  said  heads. 

30  The  apparatus  is  illustrated  in  its  essential  details  in  Figures  1  to  6,  in  which: 
Figure  1  is  a  plan  view  of  the  apparatus; 
Figure  2  is  a  cross-section  through  the  apparatus  on  the  line  AA; 
Figure  3  is  a  longitudinal  section  through  the  apparatus  on  the  line  BB; 
Figure  4  is  a  plan  view  of  the  self-contained  unit; 

35  Figure  5  is  a  longitudinal  schematic  section  through  the  self-contained  unit  on  the  line  AA; 
Figure  6  is  a  cross-section  through  the  self-contained  unit  on  the  line  BB. 
The  apparatus  of  the  invention  consists  of  the  following  essential  parts: 

-  TANK  1  ,  containing  the  coating  product; 
-  DELIVERY  HEADS  2  housed  in  threaded  seats  in  the  base  of  the  tank; 

40  -  DISPENSING  RODS  3,  which  act  on  the  delivery  heads  to  distribute  the  coating  product; 
-  DRIVE  MEANS  4  for  the  dispensing  rods,  in  the  form  of  rockers  and  a  camshaft; 
-  variable  speed  compressed  air  MOTOR; 
-  REVOLUTION  COUNTER  connected  to  the  camshaft  for  constant  indication  of  the  machine  revolu- 

tions  and  for  choosing  the  operating  revolutions. 
45  The  tank  1  is  constantly  fed  with  coating  product  by  a  variable  capacity  pump,  which  can  be  the  pump 

serving  the  curtain  coater  head  or  the  pump  of  the  self-contained  unit. 
The  tank  is  provided  in  its  side  walls  with  two  overflow  pipes  5  for  controlling  the  internal  level  and  the 

overflowing  product  allows  the  contained  coating  liquid  to  be  continuously  renewed.  This  system  prevents 
any  decantation  or  formation  of  surface  skin.  The  product  overflowing  from  the  overflow  pipes  (and  any 

so  delivery  from  the  delivery  head  nozzles  when  material  to  be  coated  is  absent)  is  collected  by  an  underlying 
trough  and  conveyed  to  the  reservoir  of  the  feed  pump  for  recycling. 

In  the  base  of  the  tank  threaded  holes  are  provided  at  a  determined  distance  apart,  for  example  30  mm. 
The  delivery  heads  2  are  screwed  into  these  holes. 

Each  head  comprises  a  hollow  inner  seat  of  conical  shape.  The  cone  vertex,  facing  downwards, 
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comprises  a  hole,  the  coating  product  being  delivered  through  this  hole.  There  rests  in  this  conical  seat  the 
lower  part  of  the  dispensing  rod  3,  which  at  its  lower  end  comprises  a  frusto-conical  tip  6  perfectly  adhering 
to  the  inner  seat  of  the  delivery  head. 

When  this  lower  tip  withdraws  from  the  seat  of  the  delivery  head,  a  passage  is  opened  through  which 
5  the  product  contained  in  the  tank  falls. 

The  dispensing  rod  is  moved  (upwards  and  downwards)  by  a  lever-camshaft  system.  On  the  upper  part 
of  the  dispensing  rod  there  is  mounted  an  adjustment  system  7  which  enables  the  stroke  to  be  adjusted, 
with  consequent  variation  in  the  quantity  of  product  delivered. 

The  dispensing  rod  is  kept  in  the  "CLOSED"  position  by  a  compression  spring  8  located  outside  the 
10  rod. 

The  delivery  head  can  have  holes  of  different  diameter. 
By  adjusting  the  stroke  of  the  dispensing  rod  and  changing  the  diameter  of  the  hole  in  the  delivery 

heads,  the  quantity  of  coating  product  delivered  can  be  varied  within  a  wide  range. 
Each  delivery  unit  (dispensing  rod  and  delivery  head)  is  driven  by  a  rocker  9  controlled  by  a  cam  10. 

75  All  the  cams  are  located  on  a  camshaft  rotated  by  a  variable  speed  compressed  air  motor.  Varying  the 
rotational  speed  of  the  camshaft  varies  the  time  for  which  the  delivery  head  is  open. 

As  the  speed  of  advancement  of  the  material  to  be  coated  and  the  camshaft  r.p.m.  are  interdependent 
in  terms  of  obtaining  droplets  at  a  constant  rate,  it  follows  that  a  wide  range  of  droplet  rates  can  be  obtained 
by  varying  the  speed  of  advancement  of  the  material  to  be  coated  and/or  the  camshaft  r.p.m. 

20  The  position  of  the  different  cams  on  the  camshaft  can  be  adjusted  at  will  to  vary  the  rate  of  droplet 
delivery  by  one  delivery  head  compared  with  the  others. 

A  special  camshaft  is  used  to  obtain  intermittent  lines,  which  themselves  can  be  adjusted  in  terms  of 
line  length  and  width,  and  gan  length. 

A  "continuous  line  delivery  device"  is  mounted  on  the  upper  heads  of  the  dispensing  rods  to  keep  the 
25  camshaft  at  rest  and  so  obtain  continuous  delivery  by  the  delivery  heads.  An  appropriate  adjustment  is 

again  possible  in  this  case  to  obtain  thicker  or  thinner  lines. 
As  stated  above,  the  apparatus  according  to  the  invention  can  operate  as  a  self-contained  coating 

system. 
The  self-contained  unit,  which  forms  a  further  aspect  of  the  present  invention,  comprises  a  conveyor 

30  system  with  conveying  surfaces  1  1  of  antistatic  solvent-resistant  material  for  the  materials  to  be  coated,  and 
a  carriage  12,  independent  of  the  conveying  surfaces,  for  supporting  the  equipment. 

The  conveyor  belts,  one  for  entry  and  one  for  exit,  are  driven  by  a  single  continuously  adjustable 
variable-speed  motor.  The  V-belt  transmission  is  suitably  protected. 

Between  the  entry  and  the  exit  conveyor  belts  the  applicator  machine  15  is  positioned  which  is 
35  supported  on  the  independent  carriage  together  with  the  coating  product  reservoir  13  and  the  delivery  pump 

14. 
It  is  apparent  that  various  unsubstantial  modifications  can  be  made  to  the  apparatus  of  the  invention; 

such  modifications  also  fall  within  the  scope  of  the  present  patent  application. 
Two  examples  of  application  of  the  invention  are  given  hereinafter,  it  again  being  emphasized  that  the 

40  process  for  obtaining  coated  surfaces  with  chromatic  decorative  effects,  possibly  in  relief,  using  coating 
systems  consisting  of  combinations  of  coatings  which  do  not  diffuse  into  each  other  is  the  subject  of  an 
industrial  invention  patent  application  filed  by  the  same  applicant  simultaneously  with  the  present  applica- 
tion.  These  examples  are  given  for  illustration  only  and  are  not  limitative  of  the  invention. 

45  EXAMPLE  1 

The  coating  system  consists  of  a  green  unsaturated  polyester  paint  and  a  grey  paint  of  physically 
driable  type. 

The  unsaturated  polyester  paint  has  the  following  percentage  formulation: 
50 

55 
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u n s a t u r a t e d   p o l y e s t e r   r es in   (Roskydal  500A)  71 

s t y r e n e   monomer  2 6 . 5  
5 

green  pigment  (C.I.   Green  7)  1 -0  

p h o t o i n i t i a t o r   (phosphine  oxide  d e r i v a t i v e )   0 . 8  

70  c o b a l t   o c t anoa t e   0 . 3  

s u r f a c e   a d d i t i v e   (Efka  83)  0 . 2  

a n t i b l i s t e r   a d d i t i v e   (Efka  720)  0 . 2  
75 

The  paint  has  a  viscosity  of  about  30-35  seconds  (Ford  cup  4.  ASTM-1  800-82  method).  If  necessary,  this 
value  is  attained  by  adding  ethyl  acetate. 

The  physically  driable  single  component  paint  has  the  following  percentage  formulation: 
20 

n i t r o c e l l u l o s e   polymer  (Sipe  Nobel)  1 6 . 0  

s a t u r a t e d   p o l y e s t e r   r e s in   (Novater  8583)  8 . 6  

25  t i t a n i u m   d iox ide   5 . 0  

carbon  black  0 . 4  

m e t h y l e t h y l k e t o n e   2 2 . 0  
30 

i s o b u t y l   a c e t a t e   2 0 . 0  

p r o p y l e n e g l y c o l m e t h y l e t h e r a c e t a t e   (PMA)  1 2 . 0  

35  xylene  13-7  

d i b u t y l p h t h a l a t e   2 . 0  

s u r f a c e   a d d i t i v e   (Efka  80)  0 . 3  
40 

The  viscosity  should  be  15-20  seconds  (Ford  cup  4).  If  necessary,  this  value  is  attained  by  adding  ethyl 
acetate. 

10  g/m2  of  a  solution  containing  15%  of  methylethylketone  peroxide  and  8%  of  a  nitrocellulose  polymer 
45  of  Hacolor  (Hagedom)  type  dissolved  in  ethylacetate  are  applied  by  roller  to  fibre  panels  treated  with 

melamine  paper. 
They  are  heated  to  45-50°  C  for  50  seconds  by  hot  air  circulation  after  which  the  green  polyester  paint 

is  applied  by  a  curtain  coater  in  a  quantity  of  about  120  g/m2. 
Immediately  afterwards,  using  the  mechanical  brush  of  the  invention,  the  grey  single-component  paint  is 

so  applied  by  dripping,  in  a  quantity  of  about  35  g/m2. 
The  thus  treated  panels  are  subjected  to  the  following  drying  cycle: 

-  15  minutes  in  an  oven  at  45-50°  C  by  hot  air  circulation 
-  15  minutes  of  U.V.  irradiation  by  high  power  lamps  (100  W/cm) 
-  60  minutes  at  ambient  temperature. 

55  A  glossy  film  properly  hardened  and  adhering  to  the  support  is  obtained,  of  green  colour  with  grey  relief 
spots  the  dimensions  and  frequency  of  which  depend  on  the  state  of  adjustment  of  the  mechanical  brush. 

The  quality  decorative  effect  obtained  is  properly  reproducible. 
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EXAMPLE  2 

The  coating  consists  of  a  two-component  black  polyurethane  paint  and  a  paint  in  the  form  of  a  white 
aqueous  dispersion. 

5  The  polyurethane  paint  is  prepared  by  mixing  together  at  the  moment  of  use  two  parts  of  component  A 
and  one  part  of  component  B.  The  two  components  have  the  following  percentage  composition: 

COMPONENT  A 
10 

s a t u r a t e d   p o l y e s t e r   r es in   ( A l f t a l a t   VAM  9905)  ^ 2 . 0  

s a t u r a t e d   p o l y e s t e r   r e s in   (Novater  8583)  1 8 . 0  

75  carbon  black  2 . 0  

n i t r o c e l l u l o s e   polymer  (Norma  E  Sipe  Nobel)  0 . 7 5  

e thy l   a c e t a t e   5 -0  
20 

i s o b u t y l   a c e t a t e   1 0 . 0  

m e t h o x y p r o p y l a c e t a t e   3  •  5 

25  m e t h y l e t h y l k e t o n e   7 -7  

xylene  9  •  0 

p a r a f f i n   wax  1 . 0  
30 

o p a c i f y i n g   a d d i t i v e   0 . 5  

a n t i b l i s t e r   a d d i t i v e   0 . 2  

35  s u r f a c e   a d d i t i v e   0 . 3 5  

COMPONENT  B 40 

i s o c y a n i c   polymer  (Desmodur  N  3390)  9 - 0  

i s o c y a n i c   polymer  (Desmodur  IL)  3 0 . 0  

e thy l   a c e t a t e   2 1 . 0  

i s o b u t y l   a c e t a t e   35 -0  

m e t h o x y p r o p y l a c e t a t e   5  •  0 

The  polyurethane  paint  obtained  by  mixing  the  two  components  has  a  viscosity  of  about  25-35  seconds 
(Ford  cup  4).  If  necessary,  this  value  is  attained  by  adding  ethylacetate. 

The  paint  in  aqueous  dispersion  form  has  the  following  percentage  composition: 
55 
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u re thane   r e s i n   (Neorez  R  96l)  2 2 . 6 0  

a c r y l i c   r e s i n   (Neocryl  XK-54)  4 l . 8  
5 

t i t an ium  d iox ide   12 .0  

o p a c i f y i n g   agent  SW  OP  6002  5 . 0  

10  a n t i - f o a m i n g   agent  (Dehydran  1293)  1 . 0  

c r o s s - l i n k i n g   agent  (W  936)  1 0 . 0  

s u r f a c e   a d d i t i v e   1 . 0  
75 

p o l y e t h y l e n e   wax  6 . 6  

The  viscosity  is  from  25  to  35  seconds  (Ford  cup  4).  If  necessary,  this  value  is  attained  by  adding  water. 
20  The  black  polyurethane  coating  is  applied  in  a  quantity  of  60  g/m2  in  the  form  of  thin  continuous  lines 

with  the  mechanical  brush  to  chipboard  panels  treated  with  melamine  paper,  followed  immediately  by 
application  of  the  water  coating  in  a  quantity  of  90  g/m2  by  curtain  coater. 

Considerable  interaction  between  the  two  coatings  is  noted,  with  the  formation  of  the  decorative  effect. 
The  coated  panels  are  then  dried  at  45-50°  C  for  90  minutes  by  hot  air  circulation. 

25  In  this  manner  a  properly  hardened  satin-like  film  is  obtained  having  a  black  surface  with  regular  white 
lines  in  relief,  with  grey  edges.  The  decorative  effect  is  reproducible. 

Claims 

30  1.  A  coating  product  delivery  apparatus  for  the  controlled  delivery  of  said  products  onto  surfaces  to  be 
coated,  comprising  a  tank  (1)  for  containing  the  coating  product  and  provided  in  its  side  walls  with  two 
overflow  pipes  (5)  for  controlling  the  internal  level  of  the  product,  in  its  base  said  tank  comprising  ports 
of  predetermined  diameter  with  which  there  are  engageable  valve  means  (6)  operationally  connected  to 
control  means  arranged  to  open  and  close  said  ports  for  the  controlled  delivery  of  the  coating  products. 

35 
2.  An  apparatus  as  claimed  in  claim  1,  wherein  the  control  means  are  arranged  to  allow  the  controlled 

delivery  of  the  coating  products  onto  the  surfaces  to  be  coated  to  form  various  rows  of  droplets,  and/or 
various  rows  of  intermittent  lines,  and/or  various  rows  of  continuous  lines. 

40  3.  An  apparatus  as  claimed  in  claims  1  and  2,  characterised  in  that  the  ports  are  provided  in  delivery 
heads  (2)  which  are  screwable  into  threaded  bores  provided  in  the  tank  base  and  comprise  internal 
hollow  conical  seats  with  the  cone  vertex  facing  downwards,  and  in  that  into  said  heads  there  enter 
dispensing  rods  (3)  carrying  at  their  lower  end  a  frusto-conical  tip  (6)  which  perfectly  adheres  to  the 
internal  seat  in  the  corresponding  delivery  head,  each  of  said  rods  being  connected  externally  to  a 

45  compression  spring  (8)  which  when  the  rod  has  reached  its  end-of-stroke  position  ensures  that  the  port 
of  the  corresponding  delivery  head  is  perfectly  closed,  each  of  said  rods  being  connected  at  its  upper 
end,  via  an  adjustment  system  (7)  by  which  its  stroke  is  adjusted,  to  a  rocker  (9)  controlled  by  a  cam 
(10)  connected  to  suitable  drive  systems. 

50  4.  A  self-contained  unit  for  delivering  coating  products,  with  controlled  delivery  of  said  products  onto 
surfaces  to  be  coated  preferably  to  form  various  rows  of  droplets,  and/or  various  rows  of  continuous 
lines,  and/or  various  rows  of  intermittent  lines,  comprising  for  the  materials  to  be  coated  a  support 
system  provided  with  conveying  surfaces  (11)  of  antistatic  solvent-resistant  material  driven  by  adjust- 
able  variable-speed  drive  means,  the  delivery  apparatus  (15)  claimed  in  claims  1  to  3,  a  coating 

55  product  reservoir  (13)  and  a  delivery  pump  (14). 
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