
J  (1  9)  Eur°Pean  Patent  Office 
< * S   Office  europeen  des  brevets  (11)  E P   0  6 0 0   8 4 6   B 1  

(12)  EUROPEAN  PATENT  S P E C I F I C A T I O N  

(45)  Date  of  publication  and  mention  (51)  int.  CI.6:  B05B  7/04,  B 0 5 B 7 / 1 2 ,  
of  the  grant  of  the  patent:  B05b  1  3/O6,  B05B  1  5 / 0 8  
10.04.1996  Bulletin  1996/15 

(21)  Application  number:  93850223.4 

(22)  Date  of  filing:  01  .12.1  993 

(54)  Nozzle  unit 

Diise 
Buse 

(84)  Designated  Contracting  States: 
BE  DE  ES  FR  GB  IT  NL  PT  SE 

(30)  Priority:  02.12.1992  SE  9203628 

(43)  Date  of  publication  of  application: 
08.06.1994  Bulletin  1994/23 

(73)  Proprietor:  SPRAYING  TECHNIQUE  ACS  AB 
S-131  34Nacka(SE) 

CO 
CO 

CO 

o  
CO 
o  
Q_ 
LU 

(72)  Inventors: 
•  Svensson,  Dick 

S-131  48Nacka(SE) 
•  Soderman,  Claes-Erik 

S-133  33  Saltsjobaden  (SE) 

(74)  Representative:  Ellner,  Lars  O.  et  al 
AWAPATENT  AB, 
Box  45086 
S-104  30  Stockholm  (SE) 

(56)  References  cited: 
EP-A-0  311  586 SE-B-  459  081 

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

Printed  by  Rank  Xerox  (UK)  Business  Services 
2.10.3/3.4 



1 EP  0  600  846  B1 2 

Description 

The  present  invention  is  directed  to  a  nozzle  unit  for 
the  automatic  injection  of  a  treatment  fluid  into  a  cavity, 
comprising  a  spray  nozzle  with  a  bore,  a  nozzle  holder  s 
in  which  the  spray  nozzle  is  secured,  a  pneumatic  cylin- 
der  assembly  having  a  cylinder  device  defined  by  a  cylin- 
drical  wall,  and  forward  and  rear  cylinder  end  walls,  and 
having  a  piston  device  translatably  disposed  in  the  cyl- 
inder  assembly  and  a  piston  rod  whose  ends  are  fixedly  to 
secured  respectively  to  the  piston  device  and  nozzle 
holder  for  moving  the  latter  in  relation  to  the  cylinder 
device,  the  piston  device  being  arranged  to  engage  end- 
position  senders  adjacent  at  least  one  of  the  cylinder  end 
walls,  a  bellows  device  which  encloses  the  piston  rod  and  ts 
which  is  fixedly  secured  to  the  forward  cylinder  end  wall 
and  the  nozzle  holder,  means  for  feeding  treatment  fluid 
and  means  for  feeding  gas  under  pressure  to  a  mixing 
assembly  in  order  to  mix  the  fluid  and  the  gas  and  to 
expel  the  resulting  mixture,  means  for  feeding  working  20 
gas  to  the  cylinder  assembly,  and  a  mount  on  the  cylinder 
assembly  for  mounting  the  nozzle  unit  to  a  positioning 
unit. 

More  particularly,  the  invention  is  directed  towards 
a  nozzle  unit  for  various  treatment  processes  concerning  25 
cavities  and  the  like  in  constructions  which  are  to  be  sur- 
face  treated  or  filled  with  a  fluid.  The  unit  is  especially 
intended  for  injecting  rust  protectant  into  cavities  and 
beams  in  vehicle  chassis  wherein  their  inner  surfaces  are 
coated  with  a  rust  protecting  oil,  wax  or  similar,  and  is  30 
intended,  together  with  a  plurality  of  similar  nozzle  units, 
to  automatically  treat  a  vehicle  chassis  on  a  production 
line. 

A  nozzle  unit  of  this  sort  is  described  in  Swedish  pat- 
ent  no.  8703858-4  (publication  no.  459  081)  which  rep-  35 
resents  the  prior  art  as  referred  to  in  the  preamble  of 
claim  1  .  However,  this  prior  art  nozzle  unit  has  a  com- 
paratively  large  number  of  connecting  hoses,  which  can 
hinder  the  unit  in  its  operation  and  adjustment  and  which 
are  exposed  to  the  risk  of  damage.  to 

The  object  of  the  invention  is  to  provide  a  nozzle  unit 
having  a  minimal  number  of  externally  located,  station- 
ary  lines  at  a  safe  distance  from  the  spray  nozzle  of  the 
unit. 

A  further  object  of  the  invention  is  to  provide  a  nozzle  45 
unit  with  a  comparative!  ely  simple  construction,  which  is 
easy  to  clean  and  which  lacks  seals  for  the  mixing 
assembly,  an  advantage  with  aggressive  fluids. 

These  objects  are  attained  in  accordance  with  the 
invention  in  a  nozzle  unit  as  defined  in  the  introductory  so 
passage,  which  is  characterized  in  that  the  piston  device 
and  the  piston  rod  present  through  going,  concentrically 
oriented  bores,  the  piston  rod  bore  being  aligned  with  the 
spray  nozzle  bore,  a  connecting  nipple  is  disposed  at  the 
rear  cylinder  end  wall  for  feeding  treatment  fluid  to  a  55 
stock  conduit  fixedly  secured  to  this  end  wall  and  which 
is  concentrically  disposed  in  the  cylinder  assembly  and 
inserts  into  the  piston  device  bore  and  the  piston  rod 
bore,  and  which,  in  the  projecting  state  of  the  nozzle  unit, 

is  arranged,  together  with  a  conduit  means  for  feeding 
mixing  gas,  to  discharge  at  the  inner  end  of  the  mixing 
assembly. 

Further  developments  of  the  invention  are  apparent 
from  the  features  indicated  in  the  subsidiary  claims. 

A  preferred  embodiment  of  the  invention  will  now  be 
described  by  way  of  example  and  with  reference  to  the 
accompanying  drawings  in  which: 

Fig.  1  depicts  in  side  view  a  preferred  embodiment 
of  the  invention; 
Fig.  2  depicts  in  central  longitudinal  section  the  noz- 
zle  unit  of  Fig.  1  ; 
Fig  3  depicts  in  enlarged  scale  the  area  around  the 
forward  cylinder  end  wall  of  the  nozzle  unit  and  the 
discharge  of  the  stock  pipe;  and 
Fig.  4  illustrates  a  control  circuit  for  the  nozzle  unit 
presented. 

Referring  initially  to  Figs.  1  and  2,  the  nozzle  unit  of 
the  invention  comprises  an  interchangable  spray  nozzle 
1  having  a  central  bore  27,  which  is  releasably  secured 
in  a  nozzle  holder  2.  The  connecting  end  of  the  spray 
nozzle  has  a  control  peg  with  which  the  spraying  direc- 
tion  of  the  nozzle  is  adjusted  by  the  peg  being  fitted  into 
a  slot  in  the  nozzle  holder,  which  is  schematically 
depicted  in  the  right  hand  part  of  Fig.  2.  Reference 
numeral  3  generally  indicates  a  pneumatic  cylinder 
assembly  which  is  preferably  of  the  Atlas  Copco  C  43 
MD  type  with  rotationally  rigid  piston  rod  4.  In  addition  to 
the  piston  rod  4,  the  cylinder  assembly  3  comprises  a 
cylindrical  wall  5  having  attached  forward  and  rear  cylin- 
der  end  walls,  respectively  6  and  7.  A  piston  device  8  is 
arranged  to  reciprocate  between  the  cylinder  end  walls 
and  is  equipped  with  conventional  seals.  The  piston 
device  presents  a  through  going,  concentrically 
arranged  bore  9  in  which  the  piston  rod  4  is  secured.  The 
nozzle  holder  2  is  fixedly  secured  to  the  end  of  the  piston 
rod  which  projects  from  the  cylinder  assembly,  for  exam- 
ple  with  a  jam  nut  and  a  locking  screw.  A  bellows  device 
1  0  protectively  encloses  the  projecting  piston  rod  4  and 
is  conveniently  secured  adjacent  the  forward  cylinder 
end  wall  6  and  the  nozzle  holder  2. 

Fig.  1  also  depicts  the  nozzle  unit  signal  valve  1  1  , 
working  valve  12  with  its  choke  valve  13  and  stock  valve 
14  with  its  connecting  nipple  16  for  a  treatment  fluid 
(stock)  line.  Reference  numeral  17  indicates  the  associ- 
ated  control  circuit  which,  together  with  the  above  men- 
tioned  valves  will  be  presented  in  more  detail  below  and 
with  reference  to  Fig.  4. 

Figs.  2  and  3  will  now  be  referred  to  for  a  more 
detailed  description  of  the  internal  construction  of  the 
nozzle  unit.  The  piston  rod  4  which  is  shown  in  its  com- 
pletely  projecting  state,  presents  a  through  going  and 
concentrically  arranged  bore  18  and  19,  the  bore  18  in 
the  projecting  portion  of  the  piston  rod  having  a  lesser 
internal  diameter  than  that  of  the  bore  19  in  the  piston 
rod  in  the  inserting  portion  of  the  piston  device.  An  inter- 
mediate  portion  20  having  a  diameter  varying  in  the  lon- 
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gitudinal  direction  from  the  bore  18  to  the  bore  19  and 
preferably,  but  not  necessarily,  of  conical  form,  commu- 
nicates  the  bores  with  each  other,  see  Fig.  3  in  particular. 
Additionally,  a  pneumatic,  spray  position  signal  sender 
1  1  ,  26  is  disposed  in  the  forward  cylinder  end  wall  6,  5 
which  will  be  described  in  more  detail  in  connection  with 
Fig.  4.  An  electric,  home  position  sender  29  is  disposed 
in  the  rear  end  wall,  which  is  schematically  depicted  in 
Fig.  1  .  Aside  from  these  end  position  senders,  means  21 
for  feeding  working  gas  under  pressure  to  the  cylinder  w 
assembly  3,  and  for  venting,  are  respectively  arranged 
for  driving  the  piston  device  8  and  consequently  the  pis- 
ton  rod  4  forwards  and  backwards  in  the  cylinder  assem- 
bly. 

The  stock  valve  1  4  is  fixedly  linked  with  the  rear  cyl-  is 
inder  end  wall  7  and  fixedly  supports  a  stock  feed  conduit 
22  which  is  concentrically  arranged  in  relation  to  the 
cylindrical  wall  5  and  which  discharges  in  the  vicinity  of 
the  forward  cylinder  end  wall  6.  The  stock  feed  conduit 
22  accordingly  extends  through  the  bore  9  in  the  piston  20 
device  8  and  into  the  bore  18-20  in  the  piston  rod,  the 
outer  diameter  of  the  stock  feed  conduit  being  in  all 
essential  respects  of  similar  size  to  the  bore  18  in  the 
projecting  portion  of  the  piston  rod,  but  being  substan- 
tially  smaller  than  the  bore  19  in  the  inserting  portion  of  25 
the  piston  rod.  The  stock  pipe  22  is  slidably  supported  in 
the  various  positions  of  the  piston  rod  8  between  the  rear 
cylinder  end  wall  7  and  a  short  distance  in  front  of  the 
forward  cylinder  end  wall,  with  a  sealing  fit  in  the  smaller 
bore  1  8  in  which  the  stock  conduit  then  discharges.  How-  30 
ever,  in  the  projected  state  of  the  nozzle  unit,  i.e.  when 
the  piston  device  8  is  in  its  forwardmost  position,  as 
depicted  in  Figs.  2  and  3,  the  stock  conduit  22  discharges 
into  the  intermediate  portion  20  of  the  through  going  bore 
in  the  piston  rod  4  and  allows  the  working  gas  from  the  35 
rear  connection  21  to  flow  through  the  space  (channel 
means)  23  between  the  stock  pipe  22  and  the  larger  bore 
1  9,  through  the  bores  20  and  1  8  and  out  through  the  bore 
27  in  the  spray  nozzle  1  . 

Finally,  a  mount  28  is  disposed  on  the  cylinder  40 
assembly  3  for  mounting  the  nozzle  unit  on  or  adjacent 
a  mechanical  positioning  unit  (not  depicted),  such  as 
those  of  the  prior  art  in  this  technical  field,  see  for  exam- 
ple  the  above  mentioned  Swedish  patent  no.  8703858- 
4  to  which  reference  is  made  in  this  context.  With  the  45 
assistance  of  the  positioning  unit,  either  a  group  of  noz- 
zle  units  is  positioned  in  an  exact  location  relative  to  a 
vehicle  chassis  which  is  to  be  treated,  or  the  chassis  is 
positioned  in  an  exact  location  in  relation  to  the  group  of 
nozzle  units.  so 

The  nozzle  unit  of  the  present  invention  preferably 
works  in  the  manner  indicated  below. 

After  the  nozzle  unit  and  the  cavity  in  the  chassis 
which  is  to  be  treated  therewith  have  been  made  to 
assume  an  exact  position  in  relation  to  each  other,  the  55 
spray  cycle  is  started  with  a  pneumatic  control  signal  1  5 
which  is  ceased  when  the  predetermined  amount  of 
stock  has  been  sprayed  into  the  cavity.  This  control  may, 
for  example,  be  carried  out  with  a  program  in  a  computer 

unit  (not  depicted).  In  the  starting  position,  however,  the 
control  signal  is  without  pressure,  which  leads  to  the  cyl- 
inder  assembly  3  being  subjected  to  pressure  on  the 
minus  side  (on  the  right  hand  side  of  the  piston  device  8 
in  Fig.  2)  and  therefore  also  the  piston  device  in  the  home 
position  at  the  rear  cylinder  end  wall  7,  which  is  detected 
by  the  electrical  home  position  sender  29.  When  the  con- 
trol  signal  15  is  generated,  it  prompts  the  working  valve 
1  2  to  change  position  against  the  action  of  a  compres- 
sion  spring  (see  Fig.  4  which  depicts  the  starting  position 
for  the  nozzle  unit),  the  working  gas  being  allowed  to  flow 
from  the  working  gas  feed  line  24,  through  the  valve  12 
and  the  connection  21  in  the  rear  cylinder  end  wall  7,  and 
into  the  plus  side  of  the  cylinder  assembly  3  (to  the  left 
of  the  piston  device  8  in  Fig.  2).  At  the  same  time,  the 
minus  side  is  vented  through  the  connection  21  in  the 
forward  cylinder  end  wall  6,  the  piston  device  8  moving 
towards  the  forward  end  wall  and  projecting  the  hollow 
piston  rod  4  fixed  to  the  piston  device  therefrom,  the 
spray  nozzle  1  secured  in  the  free  end  of  the  piston  rod 
being  inserted  into  the  cavity  which  is  to  be  treated.  The 
control  signal  also  branches  off  to  signal  valve  1  1  ,  as  is 
shown  with  the  arrows  15  in  Fig.  4. 

When  the  piston  device  reaches  its  outer  end  posi- 
tion  adjacent  the  forward  cylinder  end  wall  6,  i.e.  the  posi- 
tion  depicted  in  Figs.  2  and  3,  the  nozzle  unit  is  in  its 
spray  position  and  the  piston  device  8  acts  on  the  oper- 
ating  means  26  of  the  forward  end  position  sender,  which 
in  turn  shifts  the  signal  valve  1  1  against  the  action  of  a 
compression  spring,  wherein  the  control  signal  can  pass 
through  the  signal  valve  1  1  and  be  transmitted  to  the 
stock  valve  1  4.  However,  if  the  spray  nozzle  1  can  not  be 
entirely  projected  into  the  cavity  which  is  to  be  treated, 
for  example  due  to  missing  the  spray  opening,  the  signal 
valve  will  not  be  activated  in  this  event  and  the  stock  valve 
will  not  be  acted  on  by  any  signal,  thus  providing  auto- 
matic  monitoring.  The  control  signals  allowed  through 
will,  however,  shift  the  stock  valve  14  against  the  action 
of  a  compression  spring,  wherein  the  treatment  fluid  is 
allowed  to  flow  from  the  treatment  fluid  feed  line  25, 
through  the  stock  conduit  22  and  into  the  bore  18  in  the 
piston  rod  4  via  its  intermediate  portion  20. 

The  sealing  fit  between  the  stock  conduit  22  and  the 
through  going  bore  1  8  in  the  projecting  portion  of  the  pis- 
ton  rod  leads  to  the  stock  conduit  acting  as  a  choke  for 
the  working  gas  which  is  introduced  through  the  rear  cyl- 
inder  end  wall  7,  so  that  the  piston  device  8  is  driven  with 
full  gas  pressure  from  the  starting  position  adjacent  the 
cylinder  end  wall  7  to  a  position  shortly  in  front  of  the 
outermost  position  adjacent  the  forward  cylinder  end  wall 
6,  as  depicted  in  Figs.  2  and  3,  i.e.  the  spray  position  of 
the  nozzle  unit.  When  the  piston  device  has  reached  the 
spray  position,  the  stock  conduit  22  discharges  into  the 
intermediate  portion  20,  which  means  that  the  working 
gas  can  flow  through  the  channel  means  23  and  into  the 
bore  1  8.  This  construction  ensures  that  the  piston  device 
works  at  full  pressure  during  the  "plus  movement",  i.e. 
shifting  towards  the  spray  position,  and  that  the  spray 
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nozzle  1  obtains  full  blowing  gas  pressure  during  the 
spray  process. 

When  the  stock  valve  14  is  opened,  the  treatment 
fluid  is  consequently  fed  through  the  stock  conduit  22  and 
sprays  out  within  the  through  going  bore  18,  20  in  the  s 
piston  rod  4,  where  it  is  atomized  and  mixed  with  the 
working  gas  (the  blowing  air)  from  the  "plus  side"  of  the 
cylinder  assembly  3  (the  side  adjacent  the  rear  cylinder 
end  wall  7).  The  mixture  of  blowing  air  and  treatment 
fluid,  which  is  mixed  in  the  through  going  bore  18,  is  to 
thereafter  sprayed  out  into  the  cavity  in  the  chassis 
(above  all  due  to  the  pressure  of  the  blowing  gas)  through 
the  spray  nozzle  1  which  is  secured  in  the  nozzle  unit 
holder  2  on  the  end  of  the  piston  rod. 

The  working  valve  12  is  fed  with  working  gas  via  a  ts 
distributor  block  which  distributes  working  gas  to  several 
nozzle  units  in  a  group.  The  treatment  stock  which  is  to 
be  sprayed  is  fed  from  a  common  feed  line  25,  wherein 
the  spray  amount  of  stock  is  measured  with  a  geared 
meter  (not  depicted)  which  is  common  for  the  entire  20 
group.  When  the  pre-programmed  amount  has  been 
applied,  a  magnetic  valve  (not  depicted)  ceases  the  con- 
trol  signal  15.  When  the  control  signal  disappears,  this 
means  that  the  stock  valve  14  closes  immediately.  The 
signal  to  the  working  valve  12  is  evacuated  via  choke  25 
valve  13  which  maintains  the  valve  12  in  the  open  posi- 
tion  for  0.5  -  1  .  seconds  after  the  stock  valve  has  closed. 
This  subsequent  blowing  is  carried  out  to  blow  the  nozzle 
clean  from  stock.  When  the  working  valve  has  returned 
to  the  initial  position,  the  air  feed  from  the  plus  side  of  30 
the  cylinder  swaps  over  to  the  minus  side  of  the  cylinder. 
The  piston  device  and  the  nozzle  are  then  returned  to 
the  home  position,  which  is  detected  with  the  home  posi- 
tion  sender  29  in  the  rear  cylinder  end  wall  7,  which  gives 
a  clear  signal  to  the  control  system  that  the  spray  cycle  35 
has  been  completed. 

Aside  from  oil  and  wax,  the  treatment  fluid  may  be 
paint,  powder  material  and  similar.  The  working  gas  is 
preferably  air  but  may,  if  so  desired,  be  any  inert  gas  or 
gas  selected  for  compatibility  with  the  treatment  fluid.  It  to 
is  also  possible,  when  necessary,  to  swap  the  working 
gas  for  a  fluid  of  some  other  sort  than  treatment  fluid,  for 
example  a  liquid  such  as  a  diluent. 

The  advantages  of  the  nozzle  unit  are  over  and 
above  those  apparent  from  the  above,  in  that  prior  art  45 
nozzle  units  have  all  the  valves  etc  needed  for  operating 
the  unit  centrally  located  in  the  plant  and  connected  to 
the  nozzle  unit  with  hoses.  In  order  to  operate  a  unit,  at 
least  four  hoses  are  required,  three  for  compressed  air 
and  one  for  spray  stock.  Two  of  these  hoses  are  movable  so 
at  the  nozzle  unit.  In  accordance  with  the  invention,  the 
valves  have  been  shifted  out  to  the  cylinder  -  the  air  valve 
for  the  working  air  and  the  stock  valve.  Now  only  two 
hoses  are  required.  None  are  movable.  The  stock  is  now 
sprayed  out  through  the  hollow  piston  rod  of  the  cylinder,  55 
and  the  position  of  the  cylinder  directly  activates  the 
opening  of  the  stock  valve,  which  means  simplifications 
in  the  control  system  which  controls  the  process.  Fewer 
signals  are  needed  for  operation. 

The  invention  is  not  limited  to  the  embodiment 
described  above  and  depicted  on  the  drawings,  but 
rather  may  be  altered  within  the  scope  of  the  patent 
claims. 

Claims 

1.  A  nozzle  unit  for  the  automatic  injection  of  a  treat- 
ment  fluid  into  a  cavity,  comprising  a  spray  nozzle 
(1)  with  a  bore,  a  nozzle  holder  (2)  in  which  the  spray 
nozzle  is  secured,  a  pneumatic  cylinder  assembly 
(3)  having  a  cylinder  device  defined  by  a  cylindrical 
wall  (5),  and  forward  and  rear  (6,  7)  cylinder  end 
walls,  and  having  a  piston  device  (8)  translatably  dis- 
posed  in  the  cylinder  assembly  and  a  piston  rod  (4) 
whose  ends  are  fixedly  secured  respectively  to  the 
piston  device  and  the  nozzle  holder  for  moving  the 
latter  in  relation  to  the  cylinder  device,  the  piston 
device  being  arranged  to  engage  end-position  send- 
ers  (26)  adjacent  at  least  one  of  the  cylinder  end 
walls  (6),  a  bellows  device  (10)  which  encloses  the 
piston  rod  (4)  and  which  is  fixedly  secured  to  the  for- 
ward  cylinder  end  wall  (6)  and  the  nozzle  holder  (2), 
means  (16,  22)  for  feeding  treatment  fluid  and 
means  (21  ,  23)  for  feeding  gas  under  pressure  to  a 
mixing  assembly  (18)  in  order  to  mix  the  fluid  and 
the  gas  and  to  expel  the  resulting  mixture,  means 
(12,  24)  for  feeding  working  gas  to  the  cylinder 
assembly  (3),  and  a  mount  (28)  on  the  cylinder 
assembly  for  mounting  the  nozzle  unit  to  a  position- 
ing  unit  characterized  in  that 
the  piston  device  (8)  and  the  piston  rod  (4)  present 
through  going,  concentrically  oriented  bores  (9,  18- 
20),  the  piston  rod  bore  (18-20)  being  aligned  with 
the  bore  (27)  in  the  spray  nozzle  (1),  a  connecting 
nipple  (16)  is  disposed  at  the  rear  cylinder  end  wall 
(7)  for  feeding  treatment  fluid  to  a  stock  conduit  (22) 
fixedly  secured  to  this  end  wall  and  which  is  concen- 
trically  disposed  in  the  cylinder  assembly  (3)  and 
inserts  into  the  bores  (9,  1  8-20)  in  the  piston  device 
(8)  and  the  piston  rod  (4),  and  which,  in  the  project- 
ing  state  of  the  nozzle  unit,  is  arranged,  together  with 
a  channel  means  (23)  for  feeding  mixing  gas,  to  dis- 
charge  at  the  inner  end  of  the  mixing  assembly  (1  8). 

2.  A  unit  according  to  claim  1,  characterized  in  that 
both  the  through  going  bore  (9)  in  the  piston  device 
(8)  and  the  through  going  bore  (19)  in  the  inner  end 
of  the  piston  rod  (4)  present  a  larger  internal  diam- 
eter  than  the  external  diameter  of  the  stock  pipe  (22)  , 
whereby  the  space  between  the  outer  diameter  of 
the  stock  conduit  and  said  through  going  bores  form 
the  channel  means  (23)  for  feeding  gas  to  the  mixing 
assembly  (18). 

3.  A  unit  according  to  claim  2,  characterized  in  that 
the  through  going  bore  (18-20)  in  the  piston  rod 
presents  a  substantially  conical  portion  (20)  which 
is  located  between  said  bores  (1  8,  1  9)  having  differ- 
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ent  diameters  and  which,  in  the  projecting  state  of 
the  nozzle  unit,  is  located  adjacent  the  discharge  of 
the  stock  conduit  (22). 

4.  A  unit  according  to  claim  3,  characterized  in  that  s 
the  diameter  of  the  bore  in  the  piston  rod  having  the 
lesser  diameter  (18)  is  substantially  similar  to  the 
external  diameter  of  the  stock  conduit  (22). 

5.  A  unit  according  to  any  one  of  claims  1  to  4,  char-  10 
acterized  in  that  a  connection  (21)  for  the  working 
gas  of  the  cylinder  assembly  (3)  is  disposed  adja- 
cent  the  rear  cylinder  end  wall  (7),  and  that  in  the 
projected  state  of  the  nozzle  unit,  the  gas  from  this 
connection,  under  pressure,  is  made  to  flow  into  the  is 
mixing  assembly  (18)  as  mixing  gas. 

6.  A  unit  according  to  any  one  of  claims  1  to  5,  char- 
acterized  in  that  the  bore  in  the  piston  rod  (4)  hav- 
ing  the  lesser  diameter  (18)  serves  as  the  mixing  20 
assembly. 

7.  A  unit  according  to  any  one  of  the  preceding  claims, 
characterized  in  that  a  connection  (21)  for  the 
working  gas  of  the  cylinder  assembly  (3)  is  disposed  25 
adjacent  the  respective  cylinder  end  walls  (6,  7), 
which  connections  are  in  communication  with  a 
source  of  working  gas  (24)  via  a  working  valve 
device  (12)  which  is  controlled  by  a  control  signal 
(15),  that  the  end  position  sender  (26)  in  the  forward  30 
cylinder  end  wall  (6)  is  arranged  to  operate  a  signal 
valve  (1  1  )  to  feed,  or  alternatively  to  cease  said  con- 
trol  signal  (1  5)  to  a  stock  valve  (1  4)  which  is  disposed 
between  the  stock  conduit  (22)  and  a  source  of  treat- 
ment  fluid  (25),  whereby  the  treatment  fluid  is  35 
allowed  to  flow,  or  alternatively  is  prevented  from 
flowing,  into  the  stock  conduit. 

8.  A  unit  according  to  claim  7,  characterized  in  that  a 
choke  valve  (1  3)  is  disposed  in  the  control  signal  line  40 
system  immediately  adjacent  the  working  valve  (12). 

9.  A  unit  according  to  any  one  of  the  preceding  claims, 
characterized  in  that  a  flow  meter  is  disposed  in 
the  stock  supply  line  (25)  to  the  unit  and  is  connected  45 
to  a  regulator  unit  which  is  arranged  to  provide  the 
control  signal  (15). 

10.  A  unit  according  to  claim  10,  characterized  in  that 
the  regulator  unit  is  in  communication  with  a  mag-  so 
netic  valve  in  the  line  system  for  the  control  signal 
(15)  respectively  to  allow  through  and  to  stop  the 
control  signal  to  the  working  valve  (12),  and  to  the 
signal  valve  (1  1)  and  the  stock  valve  (14). 

55 
Patentanspruche 

1.  Diiseneinheit  fur  das  automatische  Einspritzen 
einer  Behandlungsflussigkeit  in  einen  Hohlraum  mit 

einer  Spriihdiise  (1)  mit  einer  Bohrung,  einem 
Diisenhalter  (2),  in  welchem  die  Spruhdiise  befe- 
stigt  ist,  einer  pneumatischen  Zylinderanordnung  (3) 
mit  einer  Zylindereinrichtung,  die  von  einer  zylindri- 
schen  Wand  (5)  und  vorderen  und  hinteren  (6,  7) 
Zylinderendwanden  begrenzt  ist  und  eine  in  der 
Zylinderanordnung  verschiebbar  angeordnete  Kol- 
beneinrichtung  (8)  und  eine  Kolbenstange  (4)  hat, 
deren  Enden  in  bezug  auf  die  Kolbeneinrichtung  und 
den  Diisenhalter  fest  fixiert  sind,  urn  letzteren  in 
bezug  auf  die  Zylindereinrichtung  zu  bewegen, 
wobei  die  Kolbeneinrichtung  so  angeordnet  ist,  daB 
sie  in  Eingriff  mit  Endpositionssendern  (26)  in  Nach- 
barschaft  zu  wenigstens  einer  der  Zylinderend- 
wande  (6)  steht,  einer  Balgeinrichtung  (10),  die  die 
Kolbenstange  (4)  einschlieBt  und  die  fest  an  der  vor- 
deren  Zylinderendwand  (6)  und  dem  Diisenhalter 
(2)  befestigt  ist,  Einrichtungen  (16,  22)  zur  Einfiih- 
rung  von  Behandlungsflussigkeit  und  Einrichtungen 
(21  ,  23)  zum  Einfiihren  von  Gas  unter  Druck  in  eine 
Mischanordnung  (18),  urn  die  Flussigkeit  und  das 
Gas  zu  vermischen  und  das  resultierende  Gemisch 
auszupressen,  Einrichtungen  (12,  24)  zum  Einfiih- 
ren  von  Arbeitsgas  in  die  Zylinderanordnung  (3)  und 
einer  Anordnung  (28)  auf  der  Zylinderanordnung  zur 
Befestigung  der  Diiseneinheit  an  einer  Positionier- 
einheit,  dadurch  gekennzeichnet,  daB  die  Kolben- 
einrichtung  (8)  und  die  Kolbenstange  (4) 
durchgehende,  konzentrisch  ausgerichtete  Bohrun- 
gen  (9,  18  bis  20)  haben,  wobei  die  Kolbenstangen- 
bohrung  (18  bis  20)  mit  der  Bohrung  (27)  in  der 
Spriihdiise  (1)  fluchtet,  ein  Verbindungsnippel  (16) 
an  der  hinteren  Zylinderendwand  (7)  angeordnet  ist, 
urn  Behandlungsflussigkeit  in  eine  Vorratsleitung 
(22)  einzufiihren,  die  fest  an  dieser  Endwand  fixiert 
ist  und  die  konzentrisch  in  der  Zylinderanordnung 
(3)  angeordnet  ist  und  in  den  Bohrungen  (9,  18  bis 
20)  in  der  Kolbeneinrichtung  (8)  und  der  Kolben- 
stange  (4)  steckt  und  die  in  vortretendem  Zustand 
der  Diiseneinheit  zusammen  mit  einer  Kanaleinrich- 
tung  (23)  fur  ein  Einfiihren  von  Mischgas  so  ange- 
ordnet  ist,  daB  es  am  inneren  Ende  der 
Mischanordnung  (18)  abgenommen  wird. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  sowohl  die  durchgehende  Bohrung 
(9)  in  der  Kolbeneinrichtung  (8)  als  auch  die  durch- 
gehende  Bohrung  (19)  in  dem  Inneren  Ende  der  Kol- 
benstange  (4)  einen  groBeren  inneren  Durchmesser 
als  der  auBere  Durchmesser  der  Vorratsleitung  (22) 
haben,  wobei  der  Raum  zwischen  dem  AuBen- 
durchmesser  der  Vorratsleitung  und  den  durchge- 
henden  Bohrungen  die  Kanaleinrichtung  (23)  zum 
Einfiihren  von  Gas  in  die  Mischanordnung  (18)  bil- 
den. 

3.  Einheit  nach  Anspruch  2,  dadurch  gekennzeich- 
net,  daB  die  durchgehende  Bohrung  (18  bis  20)  in 
der  Kolbenstange  einen  im  wesentlichen  konischen 
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Abschnitt  (20)  besitzt,  welcher  zwischen  den  Boh- 
rungen  (18,  19)  mit  unterschiedlichen  Durchmes- 
sern  angeordnet  ist  und  im  vortretenden  Zustand 
der  Diiseneinheit  nahe  dem  Austritt  der  Vorratslei- 
tung  (22)  angeordnet  ist. 

4.  Einheit  nach  Anspruch  3,  dadurch  gekennzeich- 
net,  daB  der  Durchmesser  der  Bohrung  in  der  Kol- 
benstange  mit  dem  Weineren  Durchmesser  (18)  im 
wesentlichen  ahnlich  dem  AuBendurchmesser  der 
Vorratsleitung  (22)  ist. 

5.  Einheit  nach  einem  der  Anspruche  1  bis  4,  dadurch 
gekennzeichnet,  daB  eine  Verbindung  (21)  fur  das 
Arbeitsgas  der  Zylinderanordnung  (3)  in  Nachbar- 
schaft  zu  der  hinteren  Zylinderendwand  (7)  ange- 
ordnet  ist  und  daB  in  dem  vortretenden  Zustand  der 
Diiseneinheit  das  Gas  aus  dieser  Verbindung  unter 
Druck  zum  EinflieBen  in  die  Mischanordnung  (18) 
als  Mischgas  gebracht  wird. 

6.  Einheit  nach  einem  der  Anspruche  1  bis  5,  dadurch 
gekennzeichnet,  daB  die  Bohrung  in  der  Kolben- 
stange  (4)  mit  dem  geringeren  Durchmesser  (1  8)  als 
die  Mischanordnung  dient. 

7.  Einheit  nach  einem  der  vorausgehenden  Ansprii- 
che,  dadurch  gekennzeichnet,  daB  eine  Verbin- 
dung  (21)  fur  das  Arbeitsgas  der  Zylinderanordnung 
(3)  in  Nachbarschaft  zu  den  betreffenden  Zylinde- 
rendwanden  (6,  7)  angeordnet  ist,  wobei  diese  Ver- 
bindungen  in  Verbindung  mit  einer  Quelle  fur 
Arbeitsgas  (24)  iiber  eine  Arbeitsventileinrichtung 
(12)  stehen,  die  durch  ein  Steuersignal  (15)  gesteu- 
ert  wird,  daB  der  Endpositionssender  (26)  in  der  vor- 
deren  Zylinderendwand  (6)  so  angeordnet  ist,  daB 
er  ein  Signalventil  (11)  zur  Beschickung  betatigt 
oder  stattdessen  das  Steuersignal  (15)  zu  einem 
Vorratsventil  (14)  unterbricht,  welches  zwischen  der 
Vorratsleitung  (22)  und  einer  Quelle  fur  Behand- 
lungsflussigkeit  (25)  angeordnet  ist,  wobei  man  die 
Behandlungsflussigkeit  in  die  Vorratsleitung  flieBen 
laBt  oder  stattdessen  am  FlieBen  hindert. 

8.  Einheit  nach  Anspruch  7,  dadurch  gekennzeich- 
net,  daB  ein  Drosselventil  (13)  in  dem  Steuersignal- 
leitungssystem  unmittelbar  in  Nachbarschaft  zu 
dem  Arbeitsventil  (12)  angeordnet  ist. 

9.  Einheit  nach  einem  der  vorausgehenden  Ansprii- 
che,  dadurch  gekennzeichnet,  daB  ein  Stro- 
mungsmesser  in  der  Vorratszufuhrleitung  (25)  zu 
der  Einheit  angeordnet  und  mit  einer  Reglereinheit 
verbunden  ist,  die  so  angeordnet  ist,  daB  sie  das 
Steuersignal  (15)  liefert. 

10.  Einheit  nach  Anspruch  10,  dadurch  gekennzeich- 
net,  daB  die  Reglereinheit  in  Verbindung  mit  einem 
Magnetventil  in  dem  Leitungssystem  fur  das  Steu- 

ersignal  (15)  steht,  urn  das  Steuersignal  zu  dem 
Arbeitsventil  (12)  und  zu  dem  Signalventil  (1  1)  und 
dem  Vorratsventil  (14)  hindurchzulassen  und  zu 
stoppen. 

Revendications 

1.  Ensemble  a  buse  destine  a  I'injection  automatique 
d'un  fluide  de  traitement  dans  une  cavite,  compre- 
nant  une  buse  de  pulverisation  (1)  ayant  un  trou,  un 
support  (2)  de  buse  dans  lequel  est  f  ixee  la  buse  de 
pulverisation,  un  ensemble  a  verin  pneumatique  (3) 
ayant  un  dispositif  a  cylindre  delimite  par  une  paroi 
cylindrique  (5),  et  des  parois  d'extremite  avant  et 
arriere  (6,  7)  du  cylindre,  et  ayant  un  dispositif  a  pis- 
ton  (8)  qui  est  mobile  en  translation  dans  I'ensemble 
a  cylindre  et  une  tige  (4)  de  piston  dont  les  extremi- 
tes  sont  f  ixees  respectivement  au  dispositif  a  piston 
et  au  support  de  buse  afin  que  ce  dernier  soit 
deplace  par  rapport  au  dispositif  a  cylindre,  le  dis- 
positif  a  piston  etant  destine  a  cooperer  avec  des 
organes  (26)  de  transmission  de  signal  de  position 
d'extremite  adjacents  a  I'une  au  moins  des  parois 
d'extremite  (6)  du  cylindre,  un  dispositif  a  soufflet 
(1  0)  qui  entoure  la  tige  (4)  du  piston  et  qui  est  fixe  a 
la  paroi  d'extremite  avant  (6)  du  cylindre  et  au  sup- 
port  (2)  de  buse,  un  dispositif  (16,  22)  destine  a 
transmettre  du  fluide  de  traitement  et  un  dispositif 
(21  ,  23)  destine  a  transmettre  un  gaz  sous  pression 
a  un  ensemble  (18)  de  melange  du  fluide  et  du  gaz 
et  d'expulsion  du  melange  resultant,  un  dispositif 
(12,  24)  destine  a  transmettre  un  gaz  de  travail  a 
I'ensemble  a  verin  (3)  ,  et  un  organe  de  montage  (28) 
place  sur  I'ensemble  a  verin  et  destine  au  montage 
de  I'ensemble  a  buse  sur  une  unite  de  positionne- 
ment,  caracterise  en  ce  que 

le  dispositif  a  piston  (8)  et  la  tige  de  piston  (4) 
ont  des  trous  debouchants,  orientes  concentrique- 
ment  (9,  18-20),  le  trou  (18-20)  de  la  tige  de  piston 
etant  aligne  sur  le  trou  (27)  de  la  buse  de  pulverisa- 
tion  (1),  un  embout  (16)  de  raccordement  est  place 
au  niveau  de  la  paroi  d'extremite  arriere  (7)  du  cylin- 
dre  pour  la  transmission  d'un  fluide  de  traitement  a 
un  conduit  (22)  de  matiere  de  stockage  fixe  a  cette 
paroi  d'extremite  et  qui  est  place  concentriquement 
dans  I'ensemble  a  verin  (3)  et  penetre  dans  les  trous 
(9,  18-20)  du  dispositif  a  piston  (8)  et  de  la  tige  (4) 
de  piston,  et  qui,  dans  I'etat  en  saillie  de  I'ensemble 
a  buse,  est  destine,  en  cooperation  avec  un  dispo- 
sitif  (23)  a  canal  d'alimentation  en  gaz  de  melange, 
a  provoquer  une  evacuation  a  I'extremite  interne  de 
I'ensemble  de  melange  (18). 

2.  Ensemble  selon  la  revendication  1  ,  caracterise  en 
ce  que  le  trou  debouchant  (9)  du  dispositif  a  piston 
(8)  et  le  trou  debouchant  (19)  de  I'extremite  interne 
de  la  tige  (4)  de  piston  ont  un  diametre  interne  supe- 
rieur  au  diametre  externe  du  conduit  (22)  de  matiere 
de  stockage,  si  bien  que  I'espace  compris  entre  la 
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peripherie  externe  du  conduit  de  matiere  de  stoc- 
kage  et  les  trous  debouchants  forme  le  dispositif  a 
canal  (23)  destine  a  transmettre  le  gaz  a  I'ensemble 
de  melange  (18). 

5 
3.  Ensemble  selon  la  revendication  2,  caracterise  en 

ce  que  le  trou  debouchant  (1  8-20)  forme  dans  la  tige 
de  piston  a  une  partie  pratiquement  conique  (20) 
placee  entre  les  trous  (18,  19)  ayant  des  diametres 
differents  et  qui,  lorsque  I'ensemble  a  buse  est  en  w 
saillie,  est  place  pies  de  I'evacuation  du  conduit  de 
matiere  de  stockage  (22). 

4.  Ensemble  selon  la  revendication  3,  caracterise  en 
ce  que  le  diametre  du  trou  forme  dans  la  tige  du  pis-  is 
ton  ayant  un  diametre  relativement  petit  (1  8)  est  pra- 
tiquement  egal  au  diametre  externe  du  conduit  de 
matiere  de  stockage  (22). 

5.  Ensemble  selon  I'une  quelconque  des  revendica-  20 
tions  1  a  4,  caracterise  en  ce  qu'un  raccord  (21)  du 
gaz  de  travail  de  I'ensemble  a  verin  (3)  est  place  pres 
de  la  paroi  de  I'extremite  arriere  (7)  du  cylindre,  et 
en  ce  que,  lorsque  I'ensemble  a  buse  est  avance,  le 
gaz  provenant  de  ce  raccord  et  qui  est  sous  pression  25 
circule  dans  I'ensemble  de  melange  (1  8)  sous  forme 
du  gaz  de  melange. 

6.  Ensemble  selon  I'une  quelconque  des  revendica- 
tions  1  a  5,  caracterise  en  ce  que  le  trou  forme  dans  30 
la  tige  (4)  du  piston  ayant  un  diametre  relativement 
petit  (18)  est  utilise  comme  ensemble  de  melange. 

7.  Ensemble  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  qu'un  raccord  35 
(21)  du  gaz  de  travail  de  I'ensemble  a  verin  (3)  est 
place  pres  des  parois  respectives  d'extremite  (6,  7) 
du  cylindre,  les  raccords  etant  en  communication 
avec  une  source  de  gaz  de  travail  (24)  par  I'interme- 
diaire  d'un  dispositif  (1  2)  a  soupape  de  travail  qui  est  40 
commande  par  un  signal  de  commande  (15),  en  ce 
que  I'organe  (26)  de  transmission  d'un  signal  de 
position  d'extremite  place  dans  la  paroi  d'extremite 
avant  (6)  du  cylindre  est  destine  a  commander  une 
soupape  de  signalisation  (11)  afin  qu'il  transmette  45 
ou  au  contraire  cesse  de  transmettre  le  signal  de 
commande  (15)  a  une  soupape  de  matiere  de  stoc- 
kage  (1  4)  qui  est  placee  entre  le  conduit  de  matiere 
de  stockage  (22)  et  une  source  d'un  fluide  de  traite- 
ment  (25),  si  bien  que  le  fluide  de  traitement  peut  so 
circuler  ou  au  contraire  ne  peut  pas  circuler  dans  le 
conduit  de  matiere  de  stockage. 

8.  Ensemble  selon  la  revendication  7,  caracterise  en 
ce  qu'une  soupape  a  gicleur  (13)  est  placee  dans  le  55 
circuit  de  la  conduite  de  signalisation  de  commande 
et  est  immediatement  adjacente  a  la  soupape  de  tra- 
vail  (12). 

9.  Ensemble  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  en  ce  qu'un  debitme- 
tre  est  place  dans  la  conduite  (25)  d'alimentation  en 
matiere  de  stockage  de  I'ensemble  et  est  raccorde 
a  un  ensemble  a  regulateur  qui  est  destine  a  trans- 
mettre  le  signal  de  commande  (15). 

10.  Ensemble  selon  la  revendication  9,  caracterise  en 
ce  que  I'ensemble  a  regulateur  communique  avec 
une  soupape  magnetique  placee  dans  le  circuit  de 
circulation  du  signal  de  commande  (15)  afin  qu'il 
permette  le  passage  du  signal  de  commande  a  la 
soupape  de  travail  (12)  et  a  la  soupape  (11)  de 
signalisation  et  a  la  soupape  (1  4)  de  matiere  de  stoc- 
kage  ou  I'arrete. 
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