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(54)  Solvent  recovery  system  for  ink  jet  printer 

(57)  An  ink  supply  system  (10)  for  ink  jet  printers, 
the  ink  supply  system  including  a  closed  ink  supply  tank 
(1  1)  for  containing  ink  and  solvent,  a  condenser  (32)  to 
cool  air  from  a  tube,  and  a  tube  (26)  having  connected 
to  the  air  space  of  the  ink  supply  tank  (1  1)  and  the  con- 
denser  such  that  air  containing  evaporated  solvent  from 
the  tube  is  cooled  by  the  condenser  (32)  such  that  sol- 
vent  in  the  air  will  condense.  Preferably,  the  condenser 
(32)  is  positioned  above  the  ink  supply  tank  (1  1)  so  that 
condensed  solvent  drains  into  the  ink  supply  tank.  Pref- 
erably,  a  solvent  make  up  container  (1  6)  is  connected  to 
the  ink  supply  tank  (1  1)  for  supplying  solvent  to  the  ink 
supply  tank,  and  an  equalizing  conduit  connects  the  sol- 
vent  make  up  container  (16)  airspace  to  one  of  the  ink 
supply  tank  airspace  and  the  tube  to  provide  for  equali- 
zation  of  the  fluid  pressure  between  the  solvent  make 
up  container  (16)  and  the  ink  supply  tank  (1  1).  Prefera- 
bly,  a  solvent  supply  device  (20)  supplies  solvent  to  the 
solvent  make  up  container  (16).  The  solvent  supply 
device  includes  a  solvent  supply  container  (21)  for  con- 
taining  solvent,  a  support  device  for  supporting  the  sol- 
vent  supply  container  and  a  conduit  connecting  the 
solvent  supply  container  (21)  to  the  solvent  make  up 
container  (1  6)  such  that  solvent  can  be  supplied  to  the 
solvent  make  up  container  (16)  from  the  solvent  supply 
container  (21)  without  venting  the  solvent  make  up  con- 
tainer  to  the  atmosphere.  Also,  a  solvent  recovery  sys- 
tem  for  recovery  of  solvent  contained  in  solvent 
containing  liquids  is  provided. 
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Description 

FIELD  OF  THE  INVENTION 

The  invention  relates  to  ink  jet  printers  and  more 
particularly  to  a  solvent  recovery  system  for  controlling 
discharge  of  solvent  vapors  from  an  ink  jet  printer  and 
for  recovery  of  solvent  vapors  for  reintroduction  of  sol- 
vent  into  the  ink  of  the  ink  jet  printer. 

BACKGROUND  OF  THE  INVENTION 

Ink  jet  printing  is  utilized  in  a  variety  of  printing 
applications  and  is  particularly  useful  in  the  assembly  of 
magazines  where  customized  or  personalized  mes- 
sages,  such  as  address  labels,  need  to  be  printed  with- 
out  smearing.  Ink  jet  printing  devices  of  the  continuous 
stream  type  commonly  employ  a  print  head  having  a 
droplet  generator  with  multiple  nozzles  from  which  con- 
tinuous  streams  of  ink  are  emitted  under  pressure.  The 
droplets  of  ink  are  charged  and  deflected  by  an  electro- 
magnetic  field  into  a  gutter  for  ink  collection  or  alterna- 
tively  to  a  specific  target  location  such  as  onto  paper 
which  may  be  continuously  transported  at  a  relatively 
high  speed  across  the  paths  of  the  droplets.  Ink  is  deliv- 
ered  to  the  ink  jet  printing  heads  from  an  ink  supply 
tank.  The  ink  which  is  deflected  by  the  electromagnetic 
field  into  the  gutter  is  drawn  by  a  vacuum  pump  through 
a  vacuum  line  back  into  the  ink  supply  tank.  The  ink 
returning  to  the  ink  supply  tank  is  entrained  in  air  which 
is  vented  from  the  ink  supply  tank. 

The  ink  used  in  an  ink  jet  printer  commonly  includes 
a  highly  volatile  solvent  such  as  methyl  ethyl  ketone 
(MEK).  The  air  vented  from  a  conventional  ink  supply 
tank  includes  significant  amounts  of  solvent  vapors,  and 
such  prior  art  ink  jet  printers  discharge  substantial 
amounts  of  solvent  into  the  atmosphere.  Such  solvents 
are  expensive  materials  in  the  printing  process,  and 
evaporation  losses  comprise  a  significant  amount  of  the 
solvent  used  in  an  ink  jet  printing  process.  Discharge  of 
solvents  into  the  atmosphere  is  also  harmful  to  air  qual- 
ity. 

In  some  prior  art  ink  jet  printers,  the  air  vented  from 
the  ink  supply  tank  is  passed  through  a  room  tempera- 
ture  container  wherein  solvent  vapors  can  condense 
and  can  be  returned  to  the  ink  supply  tank.  Such  sys- 
tems  are  effective  to  return  only  a  small  quantity  of  sol- 
vent  to  the  ink  supply  tank,  and  a  substantial  quantity  of 
solvent  is  vented  as  vapor  to  the  atmosphere. 

Since  solvent  and  ink  are  in  the  printing  process, 
the  ink  supply  tank  must  be  refilled.  Although  the  level  of 
ink  in  the  ink  supply  tank  can  be  monitored  by  periodic 
visual  inspections,  the  ink  supply  tank  typically  includes 
a  level  indicator  for  monitoring  the  level  of  ink.  Addition- 
ally,  the  ink  must  be  maintained  within  a  specific  viscos- 
ity  range  in  order  to  provide  satisfactory  printing  results. 
Therefore,  the  viscosity  of  ink  supplied  from  the  ink  sup- 
ply  tank  to  the  print  head  typically  is  monitored  with  a 
viscosity  meter.  To  prevent  the  tank  from  running  empty 

and  to  maintain  the  ink  viscosity  within  a  desired  range, 
separate  ink  and  solvent  make  up  containers  are  typi- 
cally  utilized.  The  ink  and  solvent  make  up  containers 
are  connected  to  the  ink  supply  tank  by  respective  con- 

5  duits,  and  each  conduit  includes  a  respective  control 
valve.  Each  of  the  respective  ink  and  solvent  control 
valves  is  moveable  between  a  closed  position  and  an 
open  position  wherein  ink  or  solvent,  respectively,  flows 
from  the  respective  make  up  container  and  into  the  ink 

w  supply  tank. 
If  the  ink  in  the  ink  supply  tank  falls  below  a  prede- 

termined  level,  a  control  system  connected  to  the  level 
indicator  causes  the  ink  control  valve  to  open  so  that  ink 
flows  from  the  ink  make  up  container  into  the  ink  supply 

15  tank  to  replenish  the  ink  supply.  If  the  viscosity  of  the  ink 
rises  above  a  predetermined  level,  the  control  system 
connected  to  the  viscosity  meter  causes  the  solvent 
control  valve  to  open  so  that  solvent  flows  from  the  sol- 
vent  make  up  container  into  the  ink  supply  tank  to 

20  decrease  the  viscosity  of  the  ink. 
Commonly,  the  levels  of  ink  and  solvent  in  the  make 

up  containers  are  monitored  to  ensure  that  the  make  up 
containers  do  not  run  empty.  Although  they  may  be 
monitored  by  periodic  visual  inspection,  the  make  up 

25  containers  typically  include  level  indicators  connected  to 
indicator  lights.  The  level  indicators  typically  include  one 
or  more  sensors  extending  through  the  top  and  walls  of 
the  make  up  containers.  The  make  up  containers  typi- 
cally  also  include  tops  which  are  removable  for  ink  or 

30  solvent  to  be  manually  poured  into  the  respective  con- 
tainer.  When  the  top  of  the  solvent  make  up  container  is 
opened  for  filling  the  container,  significant  amounts  of 
solvent  are  vented  from  the  container  to  the  atmos- 
phere.  The  level  indicator  sensors  can  also  be  damaged 

35  when  the  tops  are  repeatedly  removed  and  replaced. 

SUMMARY  OF  THE  INVENTION 

The  invention  provides  a  closed  loop  ink  supply 
40  system  for  an  ink  jet  printer  wherein  ink  and  solvent  sup- 

ply  containers  are  closed  to  the  atmosphere  to  prevent 
the  escape  of  solvent  to  the  atmosphere.  More  particu- 
larly,  the  ink  supply  system  includes  a  closed  ink  supply 
tank  wherein  vapors  discharged  from  the  tank  are 

45  vented  through  a  vent  tube  connected  to  a  condenser 
provided  for  cooling  the  vapor  in  the  tube  sufficiently 
that  substantially  all  the  solvent  vapor  in  the  vented  air 
will  condense.  The  condenser  is  positioned  above  the 
ink  supply  tank  such  that  any  condensed  solvent  will 

so  draw  or  return  through  the  vent  tube  to  the  ink  supply 
tank.  Substantially  all  solvent  entrained  in  air  vented 
through  the  tube  is  recovered. 

The  ink  supply  system  further  includes  respective 
ink  and  solvent  make  up  containers  connected  to  the  ink 

55  supply  tank  through  control  valves  to  deliver  ink  and  sol- 
vent  to  the  tank.  The  ink  and  solvent  make  up  contain- 
ers  are  closed  to  the  atmosphere  and  are  connected  to 
either  the  ink  supply  tank  airspace  or  the  lower  end  of 
the  vent  tube  through  a  conduit  such  that  the  make  up 
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tanks  are  maintained  at  the  same  pressure  as  the  pres- 
sure  in  the  airspace  of  the  tank  to  thereby  facilitate  grav- 
ity  flow  of  make  up  ink  and  solvent  to  the  supply  tank. 

The  ink  supply  system  further  includes  ink  and  sol- 
vent  supply  devices  which  facilitate  adding  ink  and  sol-  s 
vents  to  the  make  up  containers  without  opening  the 
make  up  containers  to  the  atmosphere.  More  specifi- 
cally,  each  of  the  ink  and  solvent  supply  devices 
includes  a  respective  supply  container  for  containing  ink 
or  solvent,  a  support  device  for  supporting  the  respec-  10 
tive  supply  container  and  a  conduit  connecting  the  sup- 
ply  container  to  the  make  up  container  such  that  ink  or 
solvent,  respectively,  is  supplied  to  the  respective  make 
up  container  without  venting  the  make  up  container  to 
the  atmosphere.  The  support  device  further  includes  a  is 
second  conduit  connecting  the  airspaces  of  the  supply 
and  make  up  containers  to  vent  the  make  up  container 
airspaces  to  the  supply  containers.  Preferably,  the  sup- 
port  device  supports  the  respective  supply  container  for 
tipping  movement  between  upright  and  inverted  posi-  20 
tions. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  perspective  view  of  a  liquid  supply  sys-  25 
tern  of  the  invention. 

Fig.  2  is  a  schematic  drawing  of  the  liquid  supply 
system  shown  generally  in  Fig.  1  . 

Fig.  3  is  a  schematic  drawing  of  an  ink  jet  printer 
including  the  liquid  supply  system  shown  in  Fig.  2.  30 

Fig.  4  is  an  enlarged  view  taken  generally  along  line 
4-4  in  Fig.  1  ,  showing  an  ink  supply  device. 

Fig.  5  is  a  partial  sectional  view  taken  generally 
along  line  5-5  in  Fig.  4. 

35 
DETAILED  DESCRIPTION  OF  A  PREFERRED 
EMBODIMENT 

Shown  in  the  various  figures  is  a  liquid  supply  sys- 
tem  10  for  supplying  liquid  containing  a  volatile  compo-  40 
nent  to  a  suitably  adapted  apparatus.  While  it  should  be 
understood  that  the  liquid  supply  system  10  can  be 
used  to  supply  liquid  containing  a  volatile  component  to 
any  suitably  adapted  apparatus,  the  liquid  supply  sys- 
tem  1  0  shown  in  the  figures  is  particularly  well  suited  for  45 
supplying  ink  to  an  ink  jet  printer  and  will  be  described 
in  connection  with  that  application. 

An  ink  jet  printer  connected  to  an  ink  supply  system 
10  is  shown  schematically  in  Fig.  3.  The  ink  jet  printer 
includes  an  ink  supply  conduit,  ink  charging  device,  a  so 
print  head  including  a  nozzle,  an  ink  attracting  device, 
an  ink  gutter  and  an  ink  return  conduit.  The  ink  jet 
printer  may  also  include  various  conventional  filters  (not 
shown)  for  filtering  the  ink,  and  conventional  pumps  (not 
shown),  such  as  vacuum  pumps,  for  moving  the  ink  ss 
through  the  various  conduits.  As  shown  in  Figs.  1  and  2, 
the  ink  supply  system  10  for  supplying  liquid  ink,  includ- 
ing  a  volatile  solvent,  to  the  inkjet  printer  includes  an  ink 
supply  tank  1  1  ,  ink  supply  conduit  1  2,  ink  return  conduit 

13,  ink  make  up  container  14,  solvent  make  up  con- 
tainer  16,  ink  supply  device  18  including  ink  supply  con- 
tainer  1  9  and  solvent  supply  device  20  including  solvent 
supply  container  21.  The  system  10  is  configured  as  a 
"closed  loop"  to  minimize  the  escape  of  the  volatile  sol- 
vent,  such  as  methyl  ethyl  ketone,  to  the  atmosphere. 
As  used  herein,  "closed  loop"  means  that  the  tank  and 
containers  are  closed  to  the  atmosphere  to  prevent  or 
minimize  the  escape  of  solvent  to  the  atmosphere. 

The  ink  supply  tank  1  1  is  closed  to  the  atmosphere 
and  includes  a  liquid  region  L  and  airspace  A.  The  ink 
supply  tank  1  1  is  connected  to  the  ink  jet  printer  by  the 
ink  supply  conduit  1  2  to  supply  ink  to  the  printer  and  the 
ink  return  conduit  13  to  return  ink  from  the  printer.  When 
returned  to  the  ink  supply  tank  1  1  ,  the  ink  includes  air. 
Air  entering  the  ink  supply  tank  1  1  through  the  ink  return 
conduit  1  3  escapes  the  liquid  region  L  and  enters  the 
airspace  A.  Solvent  which  evaporates  or  otherwise 
leaves  the  liquid  region  L  also  enters  the  airspace  A. 

Air  and  solvent  vapors  are  discharged  from  the  air- 
space  A  through  a  vent  tube  26.  Although  the  vent  tube 
26  may  be  omitted  altogether  or  configured  differently,  in 
the  illustrated  embodiment  of  the  invention  the  vent  tube 
26  is  an  elongated  tubular  member  having  opposed 
upper  and  lower  end  portions  28,30.  The  lower  end  por- 
tion  30  is  sealingly  connected  to  the  ink  supply  tank  1  1  . 
The  upper  end  portion  28  is  connected  to  a  condenser 
32.  The  condenser  32  includes  a  low  temperature 
cooler  for  cooling  the  air  and  solvent  vapor  from  the  tube 
26  sufficiently  that  substantially  all  the  solvent  vapor  in 
the  vented  air  will  condense.  Although  the  condenser  32 
could  be  positioned  differently,  in  the  illustrated  embod- 
iment  of  the  invention  the  condenser  32  is  positioned 
above  the  ink  supply  tank  1  1  such  that  any  such  con- 
densed  solvent  will  return  through  the  vent  tube  26  to 
the  ink  supply  tank  11.  Substantially  all  solvent 
entrained  in  air  vented  through  the  tube  26  is  recovered. 
The  condenser  32  also  includes  a  vent  34  for  venting 
cooled  air  to  the  atmosphere.  Preferably,  the  condenser 
32  is  an  electrically  powered  condenser  located  on  the 
roof  of  the  building  housing  the  ink  jet  printer  and  the 
remainder  of  the  ink  supply  system  1  0,  so  that  heat  and 
noise  caused  by  its  operation  dissipate  into  the  atmos- 
phere.  More  preferably,  the  condenser  32  is  a  Model  DX 
0020  VR  condenser  manufactured  by  Technical  Equip- 
ment  Fabricators  Inc.,  West  Milford,  New  Jersey. 

The  ink  make  up  container  14  and  solvent  make  up 
container  16  are  connected  to  the  ink  supply  tank 
through  respective  ink  and  solvent  conduits  36,38  to 
deliver  ink  and  solvent  to  the  tank  11.  Each  of  the 
respective  ink  and  solvent  conduits  36,38  includes  a 
respective  control  valve  39,40  for  controlling  the  flow  of 
ink  or  solvent  from  the  respective  make  up  container 
14,16  into  the  ink  supply  tank  11.  Each  of  the  control 
valves  39,40  is  moveable  between  a  closed  position  and 
an  open  position  wherein  ink  or  solvent  respectively  can 
flow  into  the  ink  supply  tank  1  1  .  The  movement  of  the 
control  valves  39,40  is  controlled  by  the  control  system 
(not  shown)  to  which  each  is  connected.  The  control 
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system  includes  a  level  indicator  (not  shown)  in  the  ink 
supply  tank  1  1  for  indicating  the  level  of  ink  in  the  ink 
supply  tank  1  1  ,  a  viscosity  meter  (not  shown)  for  indicat- 
ing  the  viscosity  of  the  ink  supplied  from  the  ink  supply 
tank  1  1  ,  and  one  or  more  control  circuits  (not  shown)  for  5 
operating  the  control  valves  39,40. 

When  the  ink  level  in  the  ink  supply  tank  1  1  falls 
below  a  predetermined  level,  the  control  system  causes 
the  ink  control  valve  39  to  open  so  that  ink  flows  from 
the  ink  make  up  container  1  4  into  the  ink  supply  tank  1  1  10 
to  replenish  the  ink  supply.  If  the  viscosity  of  the  ink 
rises  above  a  predetermined  level,  the  control  system 
causes  the  solvent  control  valve  40  to  open  so  that  sol- 
vent  flows  from  the  solvent  make  up  container  1  6  into 
the  ink  supply  tank  1  1  to  decrease  the  viscosity  of  the  15 
ink. 

Each  of  the  ink  and  solvent  make  up  containers 
14,16  includes  a  respective  liquid  region  L  and  airspace 
A,  and  is  closed  to  the  atmosphere  by  a  top  41  .  The  air- 
spaces  A  of  the  ink  and  solvent  make  up  containers  20 
1  4,  1  6  are  connected  by  respective  ink  and  solvent  pres- 
sure  equalizing  conduits  42,44  to  the  lower  end  portion 
30  of  the  vent  tube  26.  In  an  alternate  embodiment  of 
the  invention,  the  pressure  equalizing  conduits  42,44 
can  be  connected  to  the  airspace  A  of  the  ink  supply  25 
tank  11.  The  respective  conduits  42,44  equalize  the 
pressure  between  the  ink  supply  tank  1  1  and  the  ink 
and  solvent  make  up  containers  14,16  to  thereby  facili- 
tate  flow  of  ink  and  solvent  from  the  respective  make  up 
containers  1  4,  1  6  to  the  ink  supply  tank  1  1  .  Although  the  30 
make  up  containers  14,16  can  be  positioned  differently, 
in  the  illustrated  embodiment  of  the  invention  the  make 
up  containers  14,16  are  positioned  generally  above  the 
ink  supply  tank  1  1  ,  so  that  ink  and  solvent  flow  by  grav- 
ity  into  the  ink  supply  tank  1  1  .  Although  the  conduits  35 
42,44  can  be  configured  differently,  in  the  illustrated 
embodiment  of  the  invention  each  of  the  conduits  42,44 
includes  first  and  second  portions  46,48  and  a  manifold 
50.  The  first  portion  46  is  connected  from  the  respective 
makeup  container  1  4,  1  6  to  the  manifold  50.  The  second  40 
portion  48  extends  from  the  manifold  50  to  the  tube  26. 
In  the  illustrated  embodiment  of  the  invention,  the  sec- 
ond  portion  48  is  a  single  conduit  common  for  both  the 
ink  and  solvent  make  up  containers  14,16,  and  the  man- 
ifold  50  connects  the  first  portion  46  of  both  conduits  45 
42,44  to  the  single  second  portion  48. 

Although  the  ink  and  solvent  make  up  containers 
14,16  can  be  constructed  differently,  in  the  illustrated 
embodiment  of  the  invention  each  includes  a  level  indi- 
cator  (not  shown)  connected  to  an  indicator  light  (not  so 
shown)  to  indicate  if  the  level  of  ink  or  solvent  falls  below 
a  predetermined  level.  The  ink  and  solvent  supply 
devices  18,20  include  respective  ink  and  solvent  sup- 
port  devices  52,54  and  ink  and  solvent  supply  contain- 
ers  19,21  to  supply  ink  and  solvent  respectively  to  the  55 
ink  and  solvent  make  up  containers  14,16.  Each  of  the 
ink  and  solvent  supply  containers  19,21  includes  a 
respective  liquid  region  L  and  airspace  A.  Although  the 
ink  and  solvent  supply  containers  19,21  can  be  con- 

structed  differently,  in  the  illustrated  embodiment  of  the 
invention  each  is  a  removable  plastic  bottle  including  a 
bottom  and  an  open  neck  having  external  male  threads. 
When  full,  a  supply  container  19,21  is  connected  to  a 
respective  support  device  52,54  as  described  in  detail 
below,  to  supply  its  contents  to  a  respective  make  up 
container  14,16,  and  is  removed  and  replaced  when 
empty. 

The  ink  and  solvent  supply  devices  18,20  include 
respective  support  devices  52,54,  for  supporting  the  ink 
and  solvent  supply  containers  19,21  and  first  conduits 
56,62  and  second  conduits  58,64  connecting  the 
respective  ink  and  solvent  supply  containers  19,21  to 
the  respective  ink  and  solvent  make  up  containers 
14,16.  The  ink  and  solvent  supply  containers  19,21  are 
supported  by  the  respective  support  devices  52,54  such 
that  ink  and  solvent  are  supplied  to  the  respective  ink 
and  solvent  make  up  containers  14,16  without  solvent 
vapors  being  vented  from  the  ink  and  solvent  make  up 
containers  14,16  to  the  atmosphere.  A  small  amount  of 
solvent  vapor  may  be  vented  from  the  make  up  contain- 
ers  14,16  and  supply  containers  19,21  to  the  atmos- 
phere  when  the  supply  containers  19,21  are  removed 
for  replacement,  but  solvent  vapor  is  not  vented  from  the 
make  up  containers  14,16  to  the  atmosphere  when  the 
supply  containers  19,21  are  connected  to  the  and  sup- 
port  devices  52,54.  Although  the  ink  and  solvent  supply 
devices  18,20  can  be  positioned  differently,  in  the  illus- 
trated  embodiment  of  the  invention  the  supply  devices 
18,20  are  positioned  generally  above  the  make  up  con- 
tainers  1  4,  1  6,  so  that  ink  and  solvent  flow  by  gravity  into 
the  make  up  containers  14,16. 

The  supply  devices  18,20  for  supporting  the 
respective  ink  and  solvent  supply  containers  19,21  are 
substantially  identical  and  will  be  described  in  connec- 
tion  with  the  ink  supply  device  18.  Although  the  supply 
device  18  can  be  constructed  differently,  in  the  illus- 
trated  embodiment  of  the  invention  the  ink  supply 
device  1  8  includes  a  support  device  52  connected  to  the 
first  conduit  56  for  connecting  the  ink  supply  container 
19  to  the  ink  make  up  container  14  to  deliver  ink  from 
the  ink  supply  container  1  9  to  the  ink  make  up  container 
1  4.  The  support  device  52  is  also  connected  to  the  sec- 
ond  conduit  58  for  connecting  the  airspace  A  of  the  ink 
make  up  container  1  4  to  the  airspace  A  of  the  ink  supply 
container  19  to  vent  the  airspace  A  of  the  ink  make  up 
container  14  to  the  ink  supply  container  19.  Although 
other  connections  of  the  second  conduit  58  are  possi- 
ble,  in  the  illustrated  embodiment  of  the  invention  the 
second  conduit  58  is  connected  to  the  airspace  A  of  the 
ink  make  up  container  14  at  the  manifold  50. 

The  support  devices  52,54  for  supporting  the 
respective  ink  and  solvent  supply  containers  19,21  are 
substantially  identical  and  will  be  described  in  connec- 
tion  with  the  support  52  for  supporting  the  ink  supply 
container  19.  Referring  to  Figs.  4  and  5,  while  other  con- 
figurations  of  the  support  52  are  possible,  in  the  illus- 
trated  embodiment  of  the  invention  the  support  52 
includes  a  generally  U-shaped  bracket  68  and  a  block 
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70.  The  U-shaped  bracket  68  includes  a  pair  of  parallel 
vertically  extending  legs  69,  and  the  block  70  extends 
horizontally  between  the  parallel  legs  69.  The  block  70 
includes  opposed  end  portions  71  ,72  mounted  on  the 
respective  legs  69  for  pivotal  movement  about  a  hori-  5 
zontally  extending  longitudinal  axis  between  a  first  posi- 
tion  P-,  and  a  second  position  P2.  The  support  52 
supports  the  ink  supply  container  19  for  tipping  move- 
ment  from  a  first  position  Pi  where  the  ink  supply  con- 
tainer  1  9  is  substantially  upright  to  a  second  position  P2  10 
where  the  ink  supply  container  19  is  substantially 
inverted,  and  wherein  in  the  second  position  P2  the  ink 
supply  container  19  supplies  ink  through  the  first  con- 
duit  56  to  the  ink  make  up  container  1  4  and  the  second 
conduit  58  vents  the  airspace  A  of  the  ink  make  up  con-  15 
tainer  14  to  the  ink  supply  container  19. 

The  block  70  further  includes  a  plurality  of  outer 
sides  73  and  a  radially  extending  primary  aperture  74 
having  an  inner  wall  76  and  opposed  open  upper  and 
lower  end  portions  78,80.  When  the  block  occupies  the  20 
first  position  P-,,  the  upper  end  portion  78  is  generally 
above  the  lower  end  portion  80;  however,  when  the 
block  70  is  pivoted  to  position  P2,  the  relative  positions 
of  the  upper  and  lower  end  portions  78,80  are  reversed. 
The  upper  end  portion  78  of  the  primary  aperture  74  25 
includes  female  threads  for  engaging  the  male  threads 
on  the  neck  of  the  ink  supply  container  19.  In  the  lower 
end  portion  80,  the  primary  aperture  74  includes 
another  set  of  female  threads  for  engaging  a  threaded 
first  connector  82.  The  first  connector  82  connects  the  30 
primary  aperture  74  to  the  second  conduit  58  for  con- 
necting  the  airspace  A  of  the  ink  supply  container  1  9  to 
the  airspace  A  of  the  ink  make  up  container  14  to  vent 
the  airspace  A  of  the  ink  makeup  container  1  4  to  the  ink 
supply  container  19.  The  block  70  further  includes  sec-  35 
ondary  aperture  84  extending  generally  normal  to  the 
primary  aperture  74.  The  secondary  aperture  84 
includes  an  inner  wall  86  and  opposed  inner  and  outer 
end  portions  88,90.  The  inner  end  portion  88  extends 
normal  to  the  outer  end  portion  90  and  generally  parallel  40 
to  the  primary  aperture  74,  and  connects  to  the  lower 
end  portion  80  of  the  primary  aperture  74.  The  outer 
end  portion  90  is  open  to  an  outer  side  73  and  includes 
female  threads  for  engaging  a  second  connector  92. 
The  second  connector  92  includes  male  threads  for  45 
engaging  the  secondary  aperture  84  and  is  also 
adapted  to  engage  the  first  conduit  56  to  supply  ink  from 
the  ink  supply  container  1  9  to  the  ink  make  up  container 
14.  The  block  70  further  includes  a  tubular  member  94 
having  an  outer  wall  96  and  open  inner  and  outer  end  so 
portions  98,100.  The  inner  end  portion  98  of  the  tubular 
member  94  communicates  with  the  first  connector  82 
and  extends  from  the  first  connector  82  through  the  pri- 
mary  aperture  74.  The  tubular  member  94  extends 
through  the  upper  end  portion  78  of  the  primary  aper-  55 
ture  74  and  into  the  ink  supply  container  19.  The  outer 
end  portion  1  00  of  the  tubular  member  94  ends  adja- 
cent,  but  spaced  slightly  from,  the  bottom  of  the  ink  sup- 
ply  container  19.  When  the  ink  supply  container  19  is 

tipped  to  position  P2,  the  outer  end  portion  100  of  the 
tubular  member  94  is  located  in  the  airspace  A  of  the  ink 
supply  container  19,  and  the  inner  end  portion  98  com- 
municates  with  the  first  connector  82  and  second  con- 
duit  58  to  equalize  pressure  between  the  airspace  A  of 
the  ink  make  up  container  14  and  the  airspace  A  of  the 
ink  supply  container  1  9,  and  thereby  facilitate  flow  of  the 
ink  from  the  ink  supply  container  19  through  the  second 
connector  92  and  first  conduit  56  to  the  ink  make  up 
container  14. 

In  use,  liquid  ink  including  solvent  is  supplied  to  the 
ink  jet  printer  from  the  ink  supply  tank  1  1  through  the  ink 
supply  conduit  12,  and  unused  ink  is  returned  from  the 
printer  to  the  ink  supply  tank  1  1  through  ink  return  con- 
duit  13.  Air  and  solvent  leave  the  liquid  region  L  and 
enter  the  airspace  A  of  the  ink  supply  tank  1  1  .  Because 
the  ink  supply  tank  1  1  is  closed  to  the  atmosphere,  the 
solvent  vapors  are  not  lost  to  the  atmosphere. 

Air  and  solvent  vapors  are  discharged  from  the  air- 
space  A  of  the  ink  supply  tank  1  1  through  the  vent  tube 
26.  The  air  and  solvent  vapors  pass  from  the  tube  26 
into  the  condenser  32,  which  cools  the  air  and  solvent 
vapor  sufficiently  that  substantially  all  the  solvent  vapor 
in  the  vented  air  condenses,  while  cool  air  is  vented  to 
the  atmosphere  through  the  vent  34.  Because  the  con- 
denser  32  is  positioned  above  the  ink  supply  tank  1  1  , 
the  condensed  solvent  drains  through  the  vent  tube  26 
to  the  ink  supply  tank  1  1  .  Substantially  all  the  solvent 
vented  through  the  tube  26  is  recovered. 

Ink  and  solvent  are  delivered  to  the  ink  supply  tank 
1  1  from  the  respective  ink  and  solvent  make  up  contain- 
ers  14,16.  The  flow  of  ink  and  solvent  through  the 
respective  ink  and  solvent  conduits  36,38  is  controlled 
by  respective  control  valves  39,40  operating  in 
response  to  the  control  system  including  the  level  indi- 
cator  in  the  ink  supply  tank  1  1  and  the  viscosity  meter  in 
the  ink  supply  conduit  12.  Because  the  make  up  con- 
tainers  14,16  are  positioned  above  the  ink  supply  tank 
1  1  ,  and  the  pressure  between  the  make  up  containers 
14,16  and  ink  supply  tank  11  is  equalized  through  the 
pressure  equalizing  conduits  42,44  connected  to  the 
lower  end  portion  30  of  the  vent  tube  26,  the  ink  and  sol- 
vent  flow  by  gravity  from  the  respective  make  up  con- 
tainers  1  4,  1  6  to  the  ink  supply  tank  1  1  .  Because  the  ink 
and  solvent  make  up  containers  14,16  are  closed  to  the 
atmosphere,  solvent  is  not  lost  to  the  atmosphere. 

Ink  and  solvent  are  supplied  to  the  ink  and  solvent 
make  up  containers  14,16  from  respective  ink  and  sol- 
vent  supply  devices  18,20.  The  ink  and  solvent  supply 
devices  18,20  include  respective  ink  and  solvent  supply 
containers  19,21  ,  which  in  the  illustrated  embodiment  of 
the  invention  are  removable  plastic  bottles.  A  full  bottle 
19,21  of  ink  or  solvent,  respectively,  is  connected  to  the 
block  70  of  the  respective  support  device  52,54  in  the 
upright  first  position  P-|,  and  the  block  70  is  pivoted  so 
that  the  bottle  19,21  is  inverted  in  the  second  position 
P2.  The  tubular  member  94  ends  in  the  airspace  A,  so 
that  the  pressure  is  equalized  between  the  airspaces  A 
of  the  respective  make  up  containers  14,16  and  supply 
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containers  19,21.  Because  the  supply  containers  19,21 
are  positioned  above  the  make  up  containers  14,16, 
and  the  pressure  is  equalized  between  the  airspaces  A, 
the  ink  and  solvent  flow  by  gravity  from  the  supply  con- 
tainers  19,21  into  the  respective  make  up  containers  5 
14,16.  Because  the  supply  containers  19,21  are  closed 
to  the  atmosphere  when  connected  to  the  respective 
support  devices  52,54,  solvent  vapor  is  not  lost  to  the 
atmosphere. 

10 
Claims 

airspace  to  the  manifold  and  said  conduit  second 
portion  connecting  the  manifold  to  the  ink  supply 
tank. 

6.  An  ink  supply  system  as  set  forth  in  Claim  4  and 
wherein  the  solvent  make  up  container  is  sealed 
such  that  solvent  vapor  in  the  container  is  not 
vented  to  the  atmosphere. 

7.  An  ink  supply  system  as  set  forth  in  Claim  6  and  fur- 
ther  including 

1  .  An  ink  supply  system  for  ink  jet  printers,  the  ink  sup- 
ply  system  comprising 

15 
an  ink  supply  tank  for  containing  ink  and  sol- 
vent,  the  tank  being  adapted  to  be  connected 
to  an  ink  jet  printer,  the  tank  being  a  closed 
container  and  including  an  air  space  having 
evaporated  solvent  therein;  20 
a  condenser  including  a  low  temperature 
cooler  adapted  to  cool  air  from  a  tube;  and 
a  tube  having  opposite  ends,  one  of  the  oppo- 
site  ends  being  connected  to  the  air  space  of 
said  ink  supply  tank  and  the  other  of  the  oppo-  25 
site  ends  being  connected  to  the  condenser 
such  that  air  containing  evaporated  solvent 
from  the  tube  is  cooled  by  the  low  temperature 
cooler  of  the  condenser  such  that  solvent  in  the 
air  will  condense.  30 

2.  An  ink  supply  system  as  set  forth  in  Claim  1  and 
wherein  the  condenser  is  positioned  above  the  ink 
supply  tank  and  the  condensed  solvent  drains  into 
the  ink  supply  tank.  35 

3.  An  ink  supply  system  as  set  forth  in  Claim  2  and 
wherein  the  tube  is  sealingly  connected  to  the  ink 
supply  tank  such  that  the  ink  supply  tank  extends 
vertically  through  the  tube.  40 

4.  An  ink  supply  system  as  set  forth  in  Claim  1  and  fur- 
ther  including 

a  solvent  make  up  container  connected  to  the  45 
ink  supply  tank  for  supplying  solvent  to  the  ink 
supply  tank,  said  solvent  make  up  container 
including  an  airspace;  and 
an  equalizing  conduit  connecting  the  solvent 
make  up  container  airspace  to  one  of  the  ink  so 
supply  tank  airspace  and  the  tube  to  provide  for 
equalization  of  the  fluid  pressure  between  the 
solvent  make  up  container  and  the  ink  supply 
tank. 

55 
5.  An  ink  supply  system  as  set  forth  in  Claim  4  and 

wherein  said  equalizing  conduit  includes  first  and 
second  portions  and  a  manifold,  said  conduit  first 
portion  connecting  the  solvent  make  up  container 

a  solvent  supply  device  for  supplying  solvent  to 
the  solvent  make  up  container,  said  solvent 
device  including  a  solvent  supply  container  for 
containing  solvent,  a  supporting  device  for  sup- 
porting  said  solvent  supply  container  and  a 
conduit  connecting  the  solvent  supply  con- 
tainer  to  the  solvent  make  up  container  such 
that  solvent  can  be  supplied  to  the  solvent 
make  up  container  from  the  solvent  supply  con- 
tainer  without  venting  the  solvent  make  up  con- 
tainer  to  the  atmosphere. 

8.  An  ink  supply  system  as  set  forth  in  Claim  7  and 
wherein  said  solvent  supply  device  further  includes 

a  second  conduit  connecting  the  solvent  make 
up  container  airspace  to  the  solvent  supply 
container  airspace  to  vent  the  solvent  make  up 
container  airspace  to  the  solvent  supply  con- 
tainer,  and  the  supporting  device  supports  the 
solvent  supply  container  for  tipping  movement 
from  a  first  position  where  the  solvent  supply 
container  is  substantially  upright  and  a  second 
position  where  the  solvent  supply  container  is 
substantially  inverted,  wherein  in  the  second 
position  the  solvent  supply  container  supplies 
solvent  through  the  first  conduit  to  the  solvent 
make  up  container  and  the  second  conduit 
vents  the  airspace  of  the  solvent  make  up  con- 
tainer  to  the  solvent  supply  container. 

9.  An  ink  supply  system  as  set  forth  in  Claim  4  and  fur- 
ther  including 

an  ink  make  up  container  connected  to  the  ink 
supply  tank  for  supplying  ink  to  the  ink  supply 
tank,  said  ink  make  up  container  including  an 
airspace; 
an  equalizing  conduit  connecting  the  ink  make 
up  container  airspace  to  one  of  the  ink  supply 
tank  airspace  and  the  tube  to  provide  for  equal- 
ization  of  the  fluid  pressure  between  the  ink 
make  up  container  and  the  ink  supply  tank. 

10.  An  ink  supply  system  as  set  forth  in  Claim  9  and 
wherein  said  equalizing  conduit  wherein  the  ink 
make  up  container  is  sealed  such  that  solvent  vapor 
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in  the  container  is  not  vented  to  the  atmosphere. 

11.  An  ink  supply  system  as  set  forth  in  Claim  9  and 
wherein  the  ink  make  up  container  is  sealed  such 
that  solvent  vapor  in  the  container  is  not  vented  to  s 
the  atmosphere. 

1  2.  An  ink  supply  system  as  set  forth  in  Claim  1  1  and 
further  including 

10 
an  ink  supply  device  for  supplying  ink  to  the  ink 
make  up  container,  said  ink  supply  device 
including  an  ink  supply  container  for  containing 
ink,  a  supporting  device  for  supporting  said  ink 
supply  container  and  a  conduit  connecting  the  15 
ink  supply  container  to  the  ink  make  up  con- 
tainer  such  that  ink  can  be  supplied  to  the  ink 
make  up  container  from  the  ink  supply  con- 
tainer  without  venting  the  ink  make  up  con- 
tainer  to  the  atmosphere.  20 

1  3.  An  ink  supply  system  as  set  forth  in  Claim  1  2  and 
wherein  said  ink  supply  device  further  includes 

a  second  conduit  connecting  the  ink  make  up  25 
container  airspace  to  the  ink  supply  container 
airspace  to  vent  the  airspace  of  the  ink  make 
up  container  to  the  ink  supply  container,  and 
the  supporting  device  supports  the  ink  supply 
container  for  tipping  movement  from  a  first  30 
position  where  the  ink  supply  container  is  sub- 
stantially  upright  and  a  second  position  where 
the  ink  supply  container  is  substantially 
inverted,  wherein  in  the  second  position  the  ink 
supply  container  supplies  ink  through  the  first  35 
conduit  to  the  ink  make  up  container  and  the 
second  conduit  vents  the  airspace  of  the  ink 
make  up  container  to  the  ink  supply  container. 

14.  An  ink  supply  system  for  ink  jet  printers,  the  ink  sup-  40 
ply  system  comprising 

an  ink  supply  tank  for  containing  ink  and  sol- 
vent,  the  tank  being  adapted  to  be  connected 
to  an  ink  jet  printer,  the  tank  being  a  closed  45 
container  and  including  an  air  space  having 
evaporated  solvent  therein;  and 
a  condenser  connected  to  the  air  space  and 
including  a  low  temperature  cooler  adapted  to 
cool  air  having  evaporated  solvent  from  said  air  so 
space  such  that  solvent  in  the  air  will  con- 
dense. 

1  5.  An  ink  supply  system  as  set  forth  in  Claim  1  4  and 
wherein  the  condenser  is  positioned  above  the  ink  ss 
supply  tank  and  the  condensed  solvent  drains  into 
the  ink  supply  tank. 

1  6.  An  ink  supply  system  as  set  forth  in  Claim  1  5  and 

38  A1  12 

wherein  the  condenser  is  sealingly  connected  to 
the  ink  supply  tank  such  that  the  ink  supply  tank 
extends  vertically  through  the  condenser. 

17.  An  ink  supply  system  as  set  forth  in  Claim  14  and 
further  including 

a  solvent  make  up  container  connected  to  the 
ink  supply  tank  for  supplying  solvent  to  the  ink 
supply  tank,  said  solvent  make  up  container 
having  an  airspace;  and 
an  equalizing  conduit  connecting  the  solvent 
make  up  container  airspace  to  one  of  the  ink 
supply  tank  airspace  and  the  condenser  to  pro- 
vide  for  equalization  of  the  fluid  pressure 
between  the  solvent  make  up  container  and  the 
ink  supply  tank. 

18.  An  ink  supply  system  as  set  forth  in  Claim  17  and 
wherein  said  equalizing  conduit  includes  first  and 
second  portions  and  a  manifold,  said  conduit  first 
portion  connecting  the  solvent  make  up  container 
airspace  to  the  manifold  and  said  conduit  second 
portion  connecting  the  manifold  to  one  of  the  ink 
supply  tank  and  the  condenser. 

19.  An  ink  supply  system  as  set  forth  in  Claim  17  and 
wherein  the  solvent  make  up  container  is  sealed 
such  that  solvent  vapor  in  the  container  is  not 
vented  to  the  atmosphere. 

20.  An  ink  supply  system  as  set  forth  in  Claim  19  and 
further  including 

a  solvent  supply  device  for  supplying  solvent  to 
the  solvent  make  up  container,  said  solvent 
supply  device  including  a  solvent  supply  con- 
tainer  for  containing  solvent,  a  supporting 
device  for  supporting  said  solvent  supply  con- 
tainer,  and  a  conduit  connecting  the  solvent 
supply  container  to  the  solvent  make  up  con- 
tainer  such  that  solvent  can  be  supplied  to  the 
solvent  make  up  container  without  venting  the 
solvent  make  up  container  to  the  atmosphere. 

21.  An  ink  supply  system  as  set  forth  in  Claim  20  and 
wherein  said  solvent  supply  device  further  includes 

a  second  conduit  connecting  the  solvent  make 
up  container  airspace  to  the  solvent  supply 
container  airspace  to  vent  the  solvent  make  up 
container  airspace  to  the  solvent  supply  con- 
tainer,  and  the  supporting  device  supports  the 
solvent  supply  container  for  tipping  movement 
from  a  first  position  where  the  solvent  supply 
container  is  substantially  upright  and  a  second 
position  where  the  solvent  supply  container  is 
substantially  inverted,  wherein  in  the  second 
position  the  solvent  supply  container  supplies 
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solvent  through  the  conduit  to  the  solvent  make 
up  container  and  the  second  conduit  vents  the 
airspace  of  the  solvent  make  up  container  to 
the  solvent  supply  container. 

22.  An  ink  supply  system  as  set  forth  in  Claim  1  7  and 
further  including 

a  solvent  make  up  container  connected  to  the 
ink  supply  tank  for  supplying  solvent  to  the  ink 
supply  tank,  said  solvent  make  up  container 
having  an  airspace;  and 
an  equalizing  conduit  connecting  the  solvent 
make  up  container  airspace  to  one  of  the  ink 
supply  tank  airspace  and  the  condenser  to  pro- 
vide  for  equalization  of  the  fluid  pressure 
between  the  solvent  make  up  container  and  the 
ink  supply  tank. 

23.  An  ink  supply  system  as  set  forth  in  Claim  22  and 
wherein  said  equalizing  conduit  includes  first  and 
second  portions  and  a  manifold,  said  conduit  first 
portion  connecting  the  solvent  make  up  container 
airspace  to  the  manifold  and  said  conduit  second 
portion  connecting  the  manifold  to  one  of  the  ink 
supply  tank  and  the  condenser. 

24.  An  ink  supply  system  as  set  forth  in  Claim  22  and 
further  including 

a  solvent  make  up  container  connected  to  the 
ink  supply  tank  for  supplying  solvent  to  the  ink 
supply  tank,  said  solvent  make  up  container 
having  an  airspace;  and 
an  equalizing  conduit  connecting  the  solvent 
make  up  container  airspace  to  one  of  the  ink 
supply  tank  airspace  and  the  condenser  to  pro- 
vide  for  equalization  of  the  fluid  pressure 
between  the  solvent  make  up  container  and  the 
ink  supply  tank. 

25.  An  ink  supply  system  as  set  forth  in  Claim  24  and 
further  including 

a  solvent  supply  device  for  supplying  solvent  to 
the  solvent  make  up  container,  said  solvent 
supply  device  including  a  solvent  supply  con- 
tainer  for  containing  solvent,  a  supporting 
device  for  supporting  said  solvent  supply  con- 
tainer,  and  a  conduit  connecting  the  solvent 
supply  container  to  the  solvent  make  up  con- 
tainer  such  that  solvent  can  be  supplied  to  the 
solvent  make  up  container  without  venting  the 
solvent  make  up  container  to  the  atmosphere. 

26.  An  ink  supply  system  as  set  forth  in  Claim  25  and 
wherein  said  solvent  supply  device  further  includes 

a  second  conduit  connecting  the  solvent  make 

up  container  airspace  to  the  solvent  supply 
container  airspace  to  vent  the  solvent  make  up 
container  airspace  to  the  solvent  supply  con- 
tainer,  and  the  supporting  device  supports  the 

5  solvent  supply  container  for  tipping  movement 
from  a  first  position  where  the  solvent  supply 
container  is  substantially  upright  and  a  second 
position  where  the  solvent  supply  container  is 
substantially  inverted,  wherein  in  the  second 

10  position  the  solvent  supply  container  supplies 
solvent  through  the  conduit  to  the  solvent  make 
up  container  and  the  second  conduit  vents  the 
airspace  of  the  solvent  make  up  container  to 
the  solvent  supply  container. 

15 
27.  A  solvent  recovery  system  for  recovery  of  solvent 

contained  in  solvent  containing  liquids,  said  system 
comprising 

20  a  liquid  supply  tank  for  containing  the  liquid  and 
solvent,  the  tank  being  adapted  to  be  con- 
nected  to  an  apparatus  using  the  liquid,  the 
tank  being  a  closed  container  and  including  an 
air  space  having  evaporated  solvent  therein; 

25  a  condenser  including  a  low  temperature 
cooler  adapted  to  cool  air  from  a  tube;  and 
a  tube  having  opposite  ends,  one  of  the  oppo- 
site  ends  being  connected  to  the  air  space  of 
said  liquid  supply  tank  and  the  other  of  the 

30  opposite  ends  being  connected  to  the  con- 
denser  such  that  air  containing  evaporated  sol- 
vent  from  the  tube  is  cooled  by  the  low 
temperature  cooler  of  the  condenser  such  that 
solvent  in  the  air  will  condense. 

35 
28.  A  solvent  recovery  system  as  set  forth  in  Claim  27 

and  wherein  the  condenser  is  positioned  above  the 
liquid  supply  tank  and  the  condensed  solvent  drains 
into  the  liquid  supply  tank. 

40 
29.  A  solvent  recovery  system  as  set  forth  in  Claim  28 

and  wherein  the  tube  is  sealingly  connected  to  the 
liquid  supply  tank  such  that  the  liquid  supply  tank 
extends  vertically  through  the  tube. 

45 
30.  A  solvent  recovery  system  as  set  forth  in  Claim  27 

and  further  including 

a  solvent  make  up  container  connected  to  the 
so  ink  supply  tank  for  supplying  solvent  to  the  ink 

supply  tank,  said  solvent  make  up  container 
including  an  airspace;  and 
an  equalizing  conduit  connecting  the  solvent 
make  up  container  airspace  to  one  of  the  ink 

55  supply  tank  airspace  and  the  tube  to  provide 
equalization  of  the  fluid  pressure  between  the 
solvent  make  up  container  and  the  ink  supply 
tank. 
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31.  A  solvent  recovery  system  as  set  forth  in  Claim  30 
and  wherein  said  equalizing  conduit  includes  first 
and  second  portions  and  a  manifold,  said  conduit 
first  portion  connecting  the  solvent  make  up  con- 
tainer  airspace  to  the  manifold  and  said  conduit  5 
second  portion  connecting  the  manifold  to  the  ink 
supply  tank. 

32.  A  solvent  recovery  system  as  set  forth  in  Claim  30 
and  wherein  the  solvent  make  up  container  is  10 
sealed  such  that  solvent  vapor  in  the  container  is 
not  vented  to  the  atmosphere. 

33.  A  solvent  recovery  system  as  set  forth  in  Claim  32 
and  further  including  is 

a  solvent  supply  device  for  supplying  solvent  to 
the  solvent  make  up  container,  said  solvent 
supply  device  including  a  solvent  supply  con- 
tainer  for  containing  solvent,  a  supporting  20 
device  for  supporting  said  solvent  supply  con- 
tainer,  and  a  conduit  connecting  the  solvent 
supply  container  to  the  solvent  make  up  con- 
tainer  such  that  solvent  can  be  supplied  to  the 
solvent  make  up  container  without  venting  the  25 
solvent  make  up  container  to  the  atmosphere. 

34.  A  solvent  recovery  system  as  set  forth  in  Claim  33 
and  wherein  said  solvent  supply  device  further 
includes  30 

35.  A  solvent  recovery  system  as  set  forth  in  Claim  30 
and  further  including 
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36.  A  solvent  recovery  device  as  set  forth  in  Claim  35 
and  wherein  the  solvent  make  up  container  is 
sealed  such  that  solvent  vapor  in  the  container  is 
not  vented  to  the  atmosphere. 

37.  A  solvent  recovery  system  as  set  forth  in  Claim  35 
and  wherein  the  ink  make  up  container  is  sealed 
such  that  solvent  vapor  in  the  container  is  not 
vented  to  the  atmosphere. 

38.  A  solvent  recovery  system  as  set  forth  in  Claim  37 
and  further  including 

an  ink  supply  device  for  supplying  ink  to  the  ink 
make  up  container,  said  ink  supply  device 
including  an  ink  supply  container  for  containing 
ink,  a  supporting  device  for  supporting  said  ink 
supply  container,  and  a  conduit  connecting  the 
ink  supply  container  to  the  ink  make  up  con- 
tainer  such  that  ink  is  supplied  to  the  ink  make 
up  container  without  venting  the  ink  make  up 
container  to  the  atmosphere. 

39.  A  solvent  recovery  system  as  set  forth  in  Claim  38 
and  wherein  said  ink  supply  device  further  includes 

a  second  conduit  connecting  the  ink  make  up 
container  airspace  to  the  ink  supply  container 
airspace  to  vent  the  ink  make  up  container  air- 
space  to  the  ink  supply  container,  and  the  sup- 
port  device  supports  the  ink  supply  container 
for  tipping  movement  from  a  first  position  where 
the  ink  supply  container  is  substantially  upright 
and  a  second  position  where  the  ink  supply 
container  is  substantially  inverted,  wherein  in 
the  second  position  the  ink  supply  container 
supplies  ink  through  the  first  conduit  to  the  ink 
make  up  container  and  the  second  conduit 
vents  the  airspace  of  the  ink  make  up  container 
to  the  ink  supply  container. 
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25 

a  second  conduit  connecting  the  solvent  make 
up  container  airspace  to  the  solvent  supply 
container  airspace  to  vent  the  solvent  make  up 
container  airspace  to  the  solvent  supply  con-  35 
tainer,  and  the  support  device  supports  the  sol- 
vent  supply  container  for  tipping  movement 
from  a  first  position  where  the  solvent  supply 
container  is  substantially  upright  and  a  second 
position  where  the  solvent  supply  container  is  40 
substantially  inverted,  wherein  in  the  second 
position  the  solvent  supply  container  supplies 
solvent  through  the  first  conduit  to  the  solvent 
make  up  container  and  the  second  conduit 
vents  the  airspace  of  the  solvent  make  up  con-  45 
tainer  to  the  solvent  supply  container. 

an  ink  make  up  container  connected  to  the  ink 
supply  tank  for  supplying  ink  to  the  ink  supply 
tank,  said  ink  make  up  container  including  an 
airspace; 
an  equalizing  conduit  connecting  the  ink  make  55 
up  container  airspace  to  one  of  the  ink  supply 
tank  airspace  and  the  tube  to  provide  equaliza- 
tion  of  the  fluid  pressure  between  the  ink  make 
up  container  and  the  ink  supply  tank. 
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