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(57)  An  apparatus  for  cleaning  a  coating  gun 
nozzle  (20)  used  in  spraying  the  inner  surface  of 
cans  with  a  coating  material  comprises  a  clean- 
ing  nozzle  (28)  of  a  cleaning  gun  (24)  for  spray- 
ing  a  cleaning  solution  onto  the  spray  nozzle 
(20)  to  remove  oversprayed  coating  material 
collecting  thereon.  The  cleaning  nozzle  (28)  is 
secured  to  an  end  of  an  elongated  cleaning  gun 
extension  and  is  positioned  above  a  spray 
nozzle  (20)  secured  to  one  end  of  a  coating  gun 
extension  for  spraying  cleaning  solution  onto 
said  spray  nozzle  (20).  Cover  sleeves  (48,48'), 
forming  liquid-tight  seals  with  the  cleaning  and 
spray  nozzles  (28,20),  have  removable  friction 
engagement  with  the  cleaning  and  spray  guns 
(24,16)  from  oversprayed  coating  material.  A 
control  system  (31)  controls  the  operation  of  the 
coating  and  cleaning  guns. 
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The  invention  relates  to  a  method  and  apparatus 
for  protecting  and  cleaning  a  spray  nozzle  and  spray 
coating  gun  used  in  a  spray  coating  process. 

In  a  conventional  spray  coating  process  for  spray 
coating  surfaces,  such  as  the  inner  surface  of  cans, 
small  particles  of  sprayed  coating  material  adhere  to 
the  surface  being  sprayed  and  form  a  coating  film. 
Some  of  the  fine  particles  of  coating  material,  how- 
ever,  do  not  adhere  to  the  surface  being  coated  and 
form  a  mist  (called  "overspray"  herein)  which  floats  in 
the  vicinity  of  the  spray  apparatus.  Some  of  the  over- 
spray  sticks  to  the  spray  or  coating  gun  and  its  spray 
nozzle  and  gradually  accumulates  to  form  a  layer  of 
coating  material  thereon.  Sometimes,  globs  of  the  ac- 
cumulated  material  fall  into  the  spray  and  become  a 
part  of  the  coating  on  the  surface  being  sprayed. 
These  globs  of  coating  material  mar  the  appearance 
of  the  coated  surface  and  can  also  cause  a  defect  in 
the  can  when  the  globs  do  not  cure  in  the  allotted 
time. 

Another  problem  caused  by  oversprayed  coating 
material  collecting  on  the  spray  nozzle  is  the  partial 
blockage  of  the  spray  nozzle  orifice  and  a  resulting 
distortion  in  the  spray  pattern  causing  a  portion  of  the 
sprayed  surface  to  be  left  substantially  uncoated. 

To  avoid  these  problems  associated  with  over- 
sprayed  coating  material,  machine  operators  must 
periodically  stop  the  coating  process  and  clean  the 
spray  nozzle.  In  addition  to  having  to  periodically 
clean  the  nozzle,  it  is  common  for  the  operators  to 
periodically  coat  the  exposed  surfaces  of  the  spray 
gun,  with  the  exception  of  the  spray  nozzle,  with 
grease  or  animal  fat  to  enable  the  gun  to  be  more 
easily  cleaned  of  overspray  with  a  rag.  Also,  in  some 
cases,  card  board  spray  shields  have  been  placed  on 
the  spray  gun  body  to  prevent  some  of  the  overspray 
from  accumulating  on  the  spray  gun.  However,  these 
spray  shields  are  not  only  crude  but  become  soggy 
and  quickly  loose  their  effectiveness.  Moreover, 
these  shields  do  not  protect  the  nozzle  and  the  por- 
tion  of  the  gun  barrel  or  extension  closest  to  the  noz- 
zle  which  is  of  particular  importance. 

In  a  proposed  system  for  cleaning  spray  nozzles, 
see  Japanese  Application  No.  62-42688  assigned  to 
Nordson  Corporation,  there  is  described  a  method 
and  apparatus  for  cleaning  spray  nozzles  wherein  a 
hood  is  installed  at  the  base  of  the  spray  coating  noz- 
zle.  However,  this  hood  is  spaced  from  the  spray  noz- 
zle  and  does  not  prevent  overspray  from  accumulat- 
ing  on  the  spray  nozzle  itself  or  on  the  portion  of  the 
gun  barrel  or  extension  closest  to  the  nozzle.  This  pri- 
or  art  document  also  shows  a  solvent  spray  nozzle 
positioned  above  or  alongside  the  spray  coating  noz- 
zle  to  spray  a  solvent  on  the  spray  coating  nozzle  im- 
mediately  after  a  specified  number  of  coating  opera- 
tions  are  completed  to  rinse  off  oversprayed  coating 
material.  However,  when  fewer  than  the  specified 
number  of  coating  operations  are  completed,  typically 

at  the  end  of  a  production  run,  the  solvent  is  not 
sprayed  onto  the  spray  nozzle  and  the  coating  mate- 
rial  can  dry  or  skin  over  on  the  nozzle  and  clog  it. 

In  accordance  with  the  invention,  apparatus  for 
5  cleaning  a  spray  nozzle  of  a  coating  material  spray 

gun  comprises  a  cleaning  gun  having  means  for 
spraying  a  liquid  cleaning  solution  onto  the  spray  noz- 
zle  of  the  coating  gun  to  clean  it  of  oversprayed  coat- 
ing  material  characterised  in  that  control  means  are 

10  provided  comprising  means  to  switch  on  the  cleaning 
gun  to  spray  cleaning  solution  after  a  first  predeter- 
mined  time  period  has  elapsed  from  the  time  the  gun 
was  switched  off  whereby  oversprayed  coating  mate- 
rial  is  cleaned  from  the  spray  nozzle  of  the  coating 

15  gun;  means  for  switching  the  cleaning  gun  off  after  a 
second  predetermined  period  of  time;  and  means  for 
switching  the  cleaning  gun  on  after  a  third  predeter- 
mined  time  period  has  elapsed  from  the  time  the  coat- 
ing  gun  was  switched  off  whenever  the  means  for 

20  switching  the  cleaning  gun  on  after  the  first  predeter- 
mined  time  period  has  not  operated  to  switch  the 
cleaning  gun  on  within  the  third  predetermined  time 
period. 

Such  an  arrangement  is  effective  to  clean  the 
25  spray  gun,  and  minimises  overspray  onto  the  spray 

gun. 
A  cover  sleeve  may  be  disposed  on  the  spray  gun 

barrel  or  extension  to  protect  the  spray  gun  from  over- 
spray.  The  sleeve  may  suitably  comprise  an  elongat- 

30  ed,  tubular  body  defining  an  internal  passage  having 
an  annular  inlet  portion,  an  annular  intermediate  por- 
tion  and  an  annular  outlet  portion,  which  has  a  flange 
extending  radially  outward  to  shield-the  rearward 
portions  of  the  spray  gun  from  overspray. 

35  The  cover  sleeve  may  comprise  a  disposable 
plastic  sleeve. 

The  annular  outlet  portion  of  the  cover  sleeve 
may  be  adapted  to  provide  a  removable,  frictional  en- 
gagement  with  the  nozzle  nut  which  secures  the  noz- 

40  zle  to  the  gun  and  a  liquid-tight  seal  engagement  with 
the  nozzle  nut. 

In  accordance  with  the  invention,  a  method  for 
cleaning  a  spray  nozzle  of  a  coating  gun  for  spray 
coating  can  interiors  comprises  the  following  steps. 

45  The  first  step  is  switching  the  coating  gun  on  to  spray 
coat  a  can  interior  with  the  spray  nozzle.  The  next 
step  is  switching  the  coating  gun  off.  This  step  is  fol- 
lowed  by  switching  a  cleaning  gun  on  to  spray  and 
clean  the  spray  nozzle  of  the  coating  gun  with  a  liquid 

so  cleaning  solution  after  a  first  predetermined  time  per- 
iod  has  elapsed  from  the  time  the  coating  gun  was 
switched  off.  The  following  step  is  switching  the 
cleaning  gun  off  after  a  second  predetermined  time 
period  has  elapsed  from  the  time  the  cleaning  gun 

55  was  switched  on.  The  final  step  comprises  switching 
the  cleaning  gun  on  after  a  third  predetermined  time 
period  has  elapsed  from  the  time  the  coating  gun  was 
switched  on,  whenever  the  step  of  switching  on  the 
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cleaning  spray  gun  on  after  a  first  predetermined  time 
period  has  not  occurred  within  the  third  predeter- 
mined  time  period. 

Such  a  method  ensures  that  the  spray  gun  is 
cleaned  after  a  predetermined  number  of  on-off  cy- 
cles  and  at  the  end  of  a  production  run. 

The  invention  will  now  be  described  by  way  of  ex- 
ample  only,  with  reference  to  the  accompanying 
drawings,  in  which: 

Fig.  1  is  an  elevational  view  of  an  apparatus  in  ac- 
cordance  with  the  invention; 
Fig.  2  is  a  perspective  view  of  a  cover  sleeve 
adapted  to  protect  a  coating  gun  and/or  a  clean- 
ing  gun  from  overspray; 
Fig.  3  is  a  cross  sectional  view  through  the  cover 
sleeve  of  Fig.  2  showing  the  cover  sleeve  engag- 
ing  the  nozzle  retaining  nut  of  the  coating  gun; 
Fig.  3A  is  an  exploded  sectional  view  of  the  seal 
formed  between  the  sleeve  and  the  nozzle  nut  of 
Fig.  3; 
Fig.  3B  is  a  sectional  view  through  a  line  3B-3B 
of  Fig.  3; 
Fig.  4  is  an  enlarged,  cross  sectional  view  of  a 
first  embodiment  of  a  soft  seat  incorporated  in  a 
seat  housing  of  a  cleaning  gun; 
Fig.  5  is  an  enlarged,  cross  sectional  view  of  a 
second  embodiment  of  a  soft  seat  incorporated  in 
a  seat  housing  of  a  cleaning  gun;  and 
Fig.  6  is  a  schematic  view  of  a  control  system  for 
operating  the  coating  gun  and  nozzle  cleaning 
gun  in  accordance  with  the  invention. 
Referring  to  Fig.  1,  there  is  illustrated  an  eleva- 

tional  view,  partly  in  cross  section,  of  a  spray  gun  sys- 
tem  1  0  for  spray  coating  a  surface,  such  as  the  inside 
bottom  surface  12  of  a  can  14  with  a  spray  or  coating 
gun  16.  Obviously,  coating  gun  16  could  alternatively 
coat  the  inside  wall  of  can  14  or  even  simultaneously 
coat  the  inside  wall  and  the  bottom  of  can  14  such  as 
is  shown  in  U.S.  Patent  No.  3,637,313  (Fig.  18),  with 
can  14  being  rotated.  Spray  gun  16  could  be  of  any 
known  design,  but  preferably  would  be  like  that  shown 
in  U.S.  Patent  No.  5,078,325  which  is  hereby  incorpo- 
rated  by  reference  in  its  entirety.  The  cans  are  posi- 
tioned  in  front  of  the  spray  gun  and  rotated  as  required 
by  a  drive  apparatus  (not  shown),  such  as  the  appa- 
ratus  in  J62-42688.  The  spray  gun  system  10  in- 
cludes  a  spray  or  coating  gun  1  6  mounted  to  a  support 
base  18.  Spray  gun  16  includes  a  spray  nozzle  20 
mounted  to  one  end  of  a  spray  gun  extension  22  for 
directing  a  spray  coating  material  23  into  the  can  14. 
A  nozzle  cleaning  gun  24  is  adjustably  mounted  adja- 
cent  to  coating  gun  16  by  a  mounting  bracket  26.  The 
cleaning  spray  gun  24  has  a  cleaning  spray  nozzle  28 
mounted  at  one  end  for  spraying  a  liquid  cleaning  sol- 
ution  29,  such  as  water  or  solvent,  onto  the  spray  noz- 
zle  20  of  the  spray  gun  16  to  keep  the  spray  nozzle 
clean  of  oversprayed  coating  material.  A  collection 
trough  30  is  positioned  below  the  spray  nozzle  20  to 

collect  the  cleaning  solution  and  the  washed  off  coat- 
ing  material  from  the  spray  nozzle.  A  timing  control 
system  31  is  connected  by  lines  27  and  138,  prefer- 

5  ably  electrical,  to  the  coating  gun  16  and  the  cleaning 
gun  24,  respectively,  for  cycling  them  on  and  off. 

The  spray  coating  gun  16  has  an  inlet  port  (not 
shown)  connected  to  a  supply  of  coating  material  by 
any  conventional  means,  such  as  a  hose.  The  coating 

10  gun  1  6  can  be  switched,  or  cycled,  on  and  off  by  any 
desired  means,  such  as  the  timing  control  system  31 
at  any  predetermined  time. 
For  example,  the  spray  gun  can  be  cycled  on  when- 
ever  a  can  is  positioned  in  front  of  the  spray  nozzle 

15  20.  Coating  gun  16  includes  a  spray  nozzle  extension 
22  having  a  first  end  portion  34  of  a  first  diameter  d^ 
a  middle  portion  36  of  a  second  diameter  d2,  a  retain- 
ing  nut  38  (such  as  but  not  limited  to  a  hexagonal  nut) 
with  a  length  d3  across  oppositely  disposed  corners 

20  and  an  outlet  end  40  extending  outward  from  the  re- 
taining  nut  38.  Aspray  nozzle  20  is  secured  to  the  out- 
let  end  40  in  sealing  relation  by  a  nozzle  nut  42.  The 
nozzle  nut  42  is  a  hexagonal  nut  with  cylindrical 
shoulders  44  and  46  having  a  diameter  d4  and  dis- 

25  posed  at  opposite  ends  thereof.  However,  nozzle  nuts 
with  other  shapes,  such  as  octagonal;  for  example, 
could  be  used. 

Referring  to  Figs.  1,  2,  3,  3Aand  3B,  there  is  illu- 
strated  a  cover  sleeve  48  to  protect  the  spray  coating 

30  gun  16  and  spray  nozzle  20  from  overspray.  The 
sleeve  48  is  constructed  of  an  elongated  tubular  body 
50  defining  an  internal  passage  52.  The  body  50  has 
an  outer  surface  53  and  inner  surface  55  spaced  so 
that  the  cover  sleeve  has  a  generally  uniform  wall 

35  thickness  of  about  .020  to  0.40  inches  (about  0.5  to 
1.0mm).  More  preferably,  the  wall  thickness  is 
about  .027  to  .033  inches  (about  0.69  to  0.84mm). 
While  the  wall  thickness  is  adequate  to  provide  a  stur- 
dy  sleeve  that  can  withstand  the  rigors  associated 

40  with  the  spraying  of  coatings  during  the  manufacture 
of  cans,  it  is  thin  enough  so  that  the  cover  sleeve  is 
inexpensive  and  disposable.  Preferably,  the  tubular 
body  comprises  a  material  selected  from  the  group 
comprising  polyethylene  and  polypropylene. 

45  The  tubular  body  50  includes  an  elongated,  annu- 
lar  inlet  portion  51  having  an  internal  diameter  d5 
which  is  slightly  larger  than  the  length  d3  across  op- 
posite  edges  of  the  retaining  nut  38  on  spray  exten- 
sion  22  to  provide  a  slight  clearance  therebetween. 

so  At  one  end  57  of  the  sleeve,  the  internal  passage 
52  forms  an  annular  inlet  portion  59  having  a  flange 
61  extending  radially  outward  therefrom  to  shield  the 
rearward  portions  of  the  spray  gun  from  overspray. 
The  outer  diameter  d6  of  the  flange  61  is  in  the  pre- 

ss  ferrred  embodiment  at  least  t  he  size  of  t  he  internal  d  i- 
ameter  d7  of  the  cans  being  sprayed.  It  is  believed 
that  using  a  cover  sleeve  48  with  a  flange  diameter 
d6  less  than  the  size  of  the  inner  diameter  d7  of  the 
can  will  not  adequately  shield  the  spray  gun  from 

3 
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overspray. 
The  sleeve  48  has  an  elongated,  annular  inter- 

mediate  portion  63  having  an  internal  diameter  d8 
which  is  less  than  the  diameter  d5.  The  internal  diam- 
eter  d8  is  slightly  less  (about  .020  to  .030  inches 
(about  0.5  to  0.75mmm))  than  the  distance  between 
opposite  corners  65  of  the  hexagonal  nozzle  nut  42, 
as  seen  in  Fig.  3B,  for  removable  frictional  engage- 
ment  with  the  nozzle  nut  42.  That  is,  the  intermediate 
portion  63  of  sleeve  48  is  pressed  axially  onto  the 
hexagonal  nut  42  of  spray  nozzle  20  in  order  to  secure 
the  cover  sleeve  to  the  spray  gun. 

The  sleeve  48  has  an  annular  outlet  portion  60 
formed  into  an  inwardly  curved  lip  62  having  a  free 
end  64  with  a  diameter  d9.  The  diameter  d9  of  the  free 
end  is  slightly  less  (about  .005  to  .010  inches  (about 
0.13  to  0.25mm))  than  the  diameter  d4  of  the  annular 
shoulder  46  of  nozzle  nut  42  for  fluid  tight  sealing  en- 
gagement  therewith.  To  further  enhance  the  effective 
sealing  of  the  sleeve  end  64  with  the  shoulder  46,  the 
free  end  has  chamfered  surface  66,  see  Fig.  3A,  be- 
tween  the  inner  surface  55  and  a  cylindrical  edge  sur- 
face  68.  When  the  sleeve  is  pressed  axially  onto  the 
hexagonal  nut,  the  edge  70  at  the  intersection  of  the 
chamfered  edge  66  and  the  cylindrical  surface  68  has 
a  tendency  to  flare  slightly  outward  away  from  the 
hexagonal  body  of  the  nut  and  form  a  liquid  tight  seal- 
ing  fit  against  the  shoulder  46. 

The  nozzle  cleaning  spray  gun  24,  as  illustrated 
in  FIG.  1,  can  be  of  any  conventional  design  suitable 
for  spraying  a  liquid  cleaning  solution  29  onto  the 
spray  nozzle  20  to  wash  off  and  prevent  any  accumu- 
lation  of  oversprayed  coating  material  thereon.  If  the 
coating  material  is  water  based,  the  cleaning  solution 
will  be  water.  If  the  coating  material  is  solvent  based, 
the  cleaning  solution  will  be  solvent.  The  cleaning  gun 
has  an  inlet  port  connected  to  a  supply  of  liquid  clean- 
ing  solution  by  any  conventional  means,  such  as  a 
hose.  The  cleaning  spray  gun  24  includes  a  spray 
nozzle  extension  73  having  a  first  end  portion  74  of  a 
first  diameter  a  middle  portion  76  of  a  second  di- 
ameter  D2  and  a  retaining  nut  78  (such  as  an  hexago- 
nal  nut)  with  a  length  of  D3  across  oppositely  dis- 
posed  corners.  An  outlet  end  80  extends  outward 
from  the  retaining  nut  78.  A  cleaning  spray  nozzle  28 
is  secured  to  the  outlet  end  80  in  a  sealing  relation  by 
a  nozzle  nut  42'.  Throughout  the  specification,  where 
elements  are  substantially  identical,  prime  numbers 
are  used  to  indicate  like  elements  having  unprimed 
numbers.  The  nozzle  nut  42'  includes  cylindrical 
shoulders  44'  and  46'  at  the  opposite  ends  thereof. 

Referring  to  FIG.  4,  there  is  illustrated  a  seat  82 
within  a  seat  housing  35  which  extends  from  outlet 
end  40  of  the  spray  nozzle  extension.  Seat  82  is  con- 
structed  of  a  generally  tubular  body  84  defining  an  in- 
ternal  passage  86.  The  seat  82  is  secured  within  a 
bore  87  of  the  seat  housing  35  by  any  means  such  as 
a  press  fit.  An  elongated  inlet  section  88  of  the  seat 

82  has  a  larger  innerdiameterthan  the  innerdiameter 
of  an  elongated  outlet  section  90.  A  chamfered  sur- 
face  92  between  the  inlet  and  outlet  sections  forms  a 

5  valve  seat  for  a  valve  end  94.  In  cleaning  gun  24,  the 
seat  82  is  preferably  constructed  of  a  soft  material, 
such  as  a  plastic  material  like  nylon.  A  soft  material  is 
particularly  advantageous  when  the  cleaning  solution 
is  water.  Often,  water  is  corrosive  and  because  of  its 

10  low  viscosity  has  poor  lubricity.  The  soft  material 
wears  longer  under  these  operating  conditions  as 
compared  with  a  typical  prior  art  seat  made  of  a  car- 
bide  material. 

Referring  to  FIG.  5,  there  is  illustrated  a  second 
15  embodiment  of  a  seat  96  within  a  seat  housing  35  of 

cleaning  gun  24.  The  seat  96  is  substantially  identical 
to  seat  82  except  for  an  o-ring  seal  98  disposed  within 
a  groove  100.  The  seal  prevents  leakage  between 
the  seat  96  and  the  bore  87  of  the  seat  housing  35. 

20  Referring  to  FIG.  1,  there  is  illustrated  a  cover 
sleeve  48'  to  protect  the  nozzle  cleaning  gun  24  from 
overspray.  The  cover  sleeve  48'  is  pressed  axially 
onto  the  nozzle  nut  42'.  The  free  end  64'  flares  slight- 
ly  outward  and  forms  a  liquid-tight  sealing  fit  against 

25  the  shoulder  46'  of  the  nozzle  nut. 
The  tubular  body  50'  of  sleeve  48'  has  an  elon- 

gated,  annular  inlet  portion  51'  having  an  internal  di- 
ameter  d5.  The  internal  diameter  d5  of  the  elongated 
portion  51'  is  slightly  larger  than  the  diameter  D3  of 

30  the  retaining  nut  78  of  cleaning  extension  73  to  pro- 
vide  a  slight  clearance  therebetween. 

Cleaning  spray  gun  24  is  adjustably  mounted  ad- 
jacent  to  the  spray  gun  16  by  a  mounting  bracket  26. 
The  bracket  26  includes  a  mounting  arm  102  which 

35  is  adjustably  secured  about  the  first  portion  34  of  the 
spray  extension  22.  For  example,  the  mounting  arm 
102  can  have  a  cylindrical  bore  103  extending  there- 
through  which  enables  the  arm  to  be  rotated  about 
the  cylindrically  shaped  portion  34  to  a  desired  posi- 

40  tion.  Moreover,  the  mounting  arm  102  can  be  moved 
in  a  longitudinal  direction  towards  or  away  from  the 
middle  portion  36.  Securing  means  105,  such  as  set 
screws,  affix  the  arm  102  to  the  portion  34  in  the  de- 
sired  location.  Bracket  26  also  includes  a  cleaning 

45  gun  mounting  arm  104  which  is  pivotally  secured  at 
one  end  to  mounting  arm  102  by  any  desired  means 
such  as  a  bolt  101.  Mounting  arm  104  can  include  a 
substantially  semicircular,  upwardly  facing  surface 
107  upon  which  the  middle  portion  76  of  the  nozzle 

so  extension  73  is  supported.  Astrap  106,  having  a  sem- 
icircular,  inwardly  facing  surface  108,  can  be  placed 
about  the  portion  76  and  secured  to  the  mounting 
arm  104  by  means  such  as  bolt  109  to  locate  the 
cleaning  gun  24  in  a  desired  position  with  respect  to 

55  the  coating  gun  16. 
The  cleaning  spray  gun  24  can  be  positioned 

above  or  along  side  the  spray  gun  16  by  adjusting  the 
bracket  26.  Proper  positioning  enables  the  liquid 
cleaning  solution  29  being  sprayed  from  cleaning 

4 
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spray  nozzle  28  to  be  directed  against  the  spray  noz- 
zle  20  of  the  coating  gun  16.  The  cleaning  solution 
washes  the  spray  nozzle  20  and  keeps  it  clean  of  any 
oversprayed  coating  material. 

Referring  to  FIG.  1,  a  collection  trough  30  is  illu- 
strated  as  positioned  below  the  spray  nozzle  20  to 
collect  the  cleaning  solution  and  any  of  the  coating 
material  which  is  washed  away  during  the  spraying  of 
the  spray  nozzle  20  with  cleaning  solution  29  from  the 
cleaning  nozzle  28.  The  collection  trough  30  is  posi- 
tioned  on  the  opposite  side  of  the  spray  gun  with  re- 
spect  to  the  nozzle  cleaning  gun  24  so  all  of  the  liquid 
rinsed  off  of  the  nozzle  20  is  collected  therein. 

Referring  to  FIG.  6,  there  is  illustrated  a  block  di- 
agram  of  a  nozzle  cleaning  system  controller  31  .  Typ- 
ically,  the  entire  system  controller  will  be  provided  on 
a  single  board.  Gun  control  signal  controller  112 
sends  a  spray  gun  control  signal  through  line  113  to 
a  can  index  controller  114  when  the  spray  gun  is  cy- 
cled  on  at  the  start  of  every  spray  coating  cycle.  The 
can  index  controller  114  counts  the  number  of  cans 
sprayed  and  allows  an  operator  to  select  a  cleaning 
spray  cycle  to  occur  after  every  can  or  up  to  every  fif- 
teenth  can  or  more.  After  the  selected  number  of 
cans,  the  can  index  controller  114  sends  a  signal 
through  line  115  to  a  wash  spray  request  latch  116. 

Once  the  clean  spray  request  is  latched  in  con- 
troller  116,  a  signal  is  sent  via  line  117  to  a  wash  delay 
timer  control  128.  Timer  control  128  allows  for  a  delay 
of  a  first  predetermined  period  of  time  of  about  1  to  15 
milliseconds  or  more  and  preferably  about  5  to  about 
15  milliseconds  before  the  clean  spray  begins.  This 
time  delay  allows  the  coating  spray  to  completely  stop 
before  the  cleaning  spray  begins.  Typically,  the  timer 
128  control  is  clocked  by  a  1  millisecond  time  base 
signal  through  line  1  29  from  the  signal  generator  1  30. 
After  the  first  predetermined  period  of  time,  control 
128  sends  a  signal  through  line  131  to  washer  timer 
control  1  32. 

Wash  timer  control  132  opens  the  clean  spray 
gun  a  second  predetermined  period  of  time  for  about 
1  to  about  255  milliseconds  or  more  and  preferably 
about  5  to  35  milliseconds  and  more  preferably  about 
1  0  to  1  5  milliseconds.  The  controller  1  32  is  clocked  by 
a  1  millisecond  time  base  signal  through  line  133  from 
the  signal  generator  130. 

The  clean  spray  gun  24  is  opened  by  solenoid 
140  which  is  driven  by  the  signal  on  line  138  from  out- 
put  drive  system  136,  which  is  in  turn  driven  by  the 
signal  on  line  137  from  timer  control  132.  This  allows 
cleaning  solution  29  to  spray  out  of  the  cleaning  spray 
nozzle  28  onto  the  spray  nozzle  20  for  the  second 
predetermined  period  of  time.  Accordingly,  over- 
sprayed  coating  material  collecting  on  the  tip  of  the 
nozzle  20  is  continually  washed  off  and  the  nozzle  20 
is  kept  clean.  This  avoids  any  adverse  effects  from 
the  coating  material  accumulating  on  the  nozzle. 

In  addition  to  cycling  on  the  wash  spray  by  means 

of  can  index  controller  114,  when  necessary,  the 
wash  spray  can  be  cycled  on  manually.by  a  push  but- 
ton  represented  by  manual  control  118.  When  the  but- 

5  ton  is  pushed,  a  signal  is  sent  down  line  119  to  latch 
116  and  from  latch  116  down  line  117  to  initiate  a  clean 
spray  cycle.  This  enables  the  spray  nozzle  to  be 
washed  at  any  desired  time,  such  as  at  the  startup  of 
the  system  to  insure  that  the  nozzle  20  is  clean. 

10  A  unique  aspect  of  the  control  system  31  is  the 
watch  dog  controller  120  which  is  the  third  way  of  ini- 
tiating  a  clean  spray  cycle.  If  there  are  no  clean  sprays 
within  a  third  predetermined  period  of  time,  such  as 
about  5  seconds,  controller  128  will  automatically  in  i- 

15  tiate  a  clean  spray  cycle  by  sending  a  signal  along  the 
line  120a  to  wash  spray  request  latch  116  which  will 
in  response  initiate  a  clean  spray  cycle  by  sending  a 
signal  down  line  117.  This  is  particularly  important  at 
the  end  of  a  manufacturing  cycle  when  less  than  the 

20  preset  number  of  cans  set  at  can  index  controller  114 
have  been  coated.  Watch  dog  controller  128  thereby 
prevents  any  coating  material  on  the  spray  nozzle  20 
from  drying  and  interfering  with  the  spray  pattern  dur- 
ing  the  next  cycle  of  operation.  Watch  dog  timer  con- 

25  trol  120  is  reset  every  time  the  coating  gun  cycles  on 
by  means  of  a  signal  through  line  121. 

Regardless  of  which  of  the  three  methods  is  used 
for  initiating  a  clean  spray  cycle,  timers  128  and  132 
are  reset  in  the  same  fashion.  First,  upon  receiving  a 

30  signal  on  line  117,  wash  delay  timer  128  starts  to 
count  down,  and  when  its  count  reaches  zero,  the 
clock  input  port  from  clock  generator  1  30  is  disabled. 
Next,  wash  timer  132  starts  its  count,  and  likewise, 
when  its  count  reaches  zero,  its  clock  input  port  is  dis- 

35  abled.  Also,  at  this  time  a  signal  is  sent  on  line  122  to 
reset  latch  116.  In  response  to  that  signal,  latch  116 
sends  signals  down  lines  123,  124  and  125  to  reset 
controllers  114,  118  and  120,  respectively,  and  sends 
a  signal  down  lines  134  and  135  to  reload  the  counts 

40  into  timers  134,  135  and  to  enable  the  clock  input 
ports  to  accept  clock  pulses  received  from  signal  gen- 
erator  130.  Timers  128  and  132  are  now  ready  for  the 
initiation  of  the  next  clean  spray  cycle  by  means  of  the 
next  signal  down  line  117. 

45  Another  novel  feature  of  the  control  system  is 
thatasignal  on  line  200  is  present  whenever  the  coat- 
ing  gun  solenoid  is  energized  to  open  the  coating  gun. 
The  signal  on  line  200  resets  latch  116,  in  the  same 
fashion  as  the  signal  on  line  122  resets  latch  116. 

so  Thus,  in  response  to  the  signal  on  line  200,  latch  116 
immediately  resets  timers  128  and  132  to  terminate 
any  clean  spray  cycle  which  may  be  in  process.  This 
prevents  the  cleaning  gun  from  spraying  cleaning  sol- 
ution  onto  the  coating  gun  nozzle  while  a  can  is  being 

55  coated. 
Not  only  does  such  an  arrangement  enable  the 

forward  portions  of  the  coating  and  cleaning  guns  to 
be  protected  from  overspray,  but  in  addition,  ensures 
that  the  forward  most  portion  of  the  gun  which  is  not 
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so  protected,  namely  the  nozzle,  is  cleaned  periodi- 
cally  with  cleaning  solution  in  order  that  the  coating 
system  is  impaired  to  the  least  extent  possible  by 
oversprayed  coating  material.  This  cleansing  is  sub- 
stantially  automatic  with  a  minimum  of  operator  inter- 
vention  and  labour  required. 

Claims 

1  .  Apparatus  for  cleaning  a  spray  nozzle  of  a  coating 
material  spray  gun  comprising  a  cleaning  gun 
having  means  for  spraying  a  liquid  cleaning  solu- 
tion  onto  the  spray  nozzle  of  the  coating  gun  to 
clean  it  of  oversprayed  coating  material,  charac- 
terised  in  that  control  means  are  provided  com- 
prising  means  to  switch  the  coating  gun  on  and 
off,  means  to  switch  on  the  cleaning  gun  to  spray 
cleaning  solution  after  a  first  predetermined  time 
period  has  elapsed  from  the  time  the  gun  was 
switched  off  whereby  oversprayed  coating  mate- 
rial  is  cleaned  from  the  spray  nozzle  of  the  coat- 
ing  gun;  means  for  switching  the  cleaning  gun  off 
after  a  second  predetermined  period  of  time;  and 
means  for  switching  the  cleaning  gun  on  after  a 
third  predetermined  time  period  has  elapsed  from 
the  time  the  coating  gun  was  switched  off  when- 
ever  the  means  for  switching  the  cleaning  gun  on 
after  the  first  predetermined  time  period  has  not 
operated  to  switch  the  cleaning  gun  on  within  the 
third  predetermined  time  period. 

2.  Apparatus  in  accordance  with  Claim  1  character- 
ised  in  that  the  means  for  switching  the  cleaning 
gun  on  after  the  first  predetermined  time  period 
switches  the  cleaning  gun  on  after  a  specified 
number  of  cans  have  been  coated  by  the  coating 
gun. 

3.  Apparatus  in  accordance  with  Claim  1  or  2  char- 
acterised  in  that  means  are  provided  for  disabling 
the  cleaning  gun  whenever  the  coating  gun  is  op- 
erating. 

4.  Apparatus  in  accordance  with  Claim  1,  2  or  3 
characterised  in  that  a  cover  sleeve  is  provided  to 
shield  either  or  both  of  the  coating  gun  and  the 
cleaning  gun  from  oversprayed  coating  material. 

5.  Apparatus  in  accordance  with  Claim  4  character- 
ised  in  that  the  or  each  cover  sleeve  comprises 
an  elongated  tubular  body  defining  an  internal 
passage  having  annular  inlet,  and  outlet  portions, 
the  annular  inlet  portion  having  a  flange  extend- 
ing  radially  outward  and  being  adapted  to  shield 
the  rearward  portions  of  the  spray  gun  from  over- 
spray,  the  cover  sleeve  being  adapted  for  remov- 
able  frictional  engagement  with  the  spray  gun. 

6.  Apparatus  in  accordance  with  Claim  5  wherein 
the  spray  gun  nozzle  is  retained  by  a  nozzle  nut, 
characterised  in  that  the  annular  outlet  portion  of 

5  the  tubular  body  is  adapted  to  be  pressed  axially 
onto  the  nozzle  nut  to  form  a  liquid-tight  seal 
therebetween. 

7.  A  method  for  cleaning  a  spray  nozzle  of  a  coating 
10  gun  adapted  for  spray  coating  a  series  of  cans, 

the  method  comprising  switching  the  coating  gun 
on  to  spray  coat  a  can,  switching  the  coating  gun 
off,  switching  a  cleaning  gun  on  to  spray  the 
spray  nozzle  of  the  coating  gun  with  a  cleaning 

15  solution  after  a  first  predetermined  time  period 
has  elapsed  after  the  cleaning  gun  is  switched 
on,  and  switching  the  cleaning  gun  on  after  a 
third  predetermined  time  period  has  elapsed  af- 
ter  the  coating  gun  is  switched  off  whenever  the 

20  step  of  switching  the  cleaning  gun  on  after  the 
first  predetermined  time  period  has  not  occurred 
within  the  third  predetermined  time  period. 

8.  A  method  in  accordance  with  Claim  7  comprising 
25  switching  the  cleaning  gun  on  after  a  specified 

number  of  cans  have  been  coated  by  the  coating 
gun. 

9.  A  cover  sleeve  adapted  to  protect  a  spray  gun 
30  from  overspray,  comprising  an  elongated  tubular 

body  defining  an  internal  passage  having  annular 
inlet,  intermediate  and  outlet  portions,  the  annu- 
lar  inlet  portion  having  a  flange  extending  radially 
outward  and  being  adapted  to  shield  the  rear- 

35  ward  portions  of  the  spray  gun  from  overspray, 
the  cover  sleeve  being  adapted  for  removable 
frictional  engagement  with  the  spray  gun. 

10.  A  cover  sleeve  in  accordance  with  Claim  1  where- 
40  in  the  spray  nozzle  is  retained  by  a  nozzle  nut, 

characterised  in  that  the  annular  outlet  portion  of 
the  tubular  body  is  adapted  to  be  pressed  axially 
onto  the  nozzle  nut  to  form  a  liquid  tight  seal 
therebetween. 
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