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(54)  Feed  system  for  a  middle-level  spray  arm 

(57)  A  washer  having  a  tub  with  a  side  wall,  a  top 
wall  and  a  rear  wall.  The  washer  defines  a  wash  cham- 
ber  having  upper  and  lower  racks  disposed  therein.  A 
valve  alternately  provides  pressurized  wash  liquid  to  a 
lower  spray  arm  disposed  below  the  lower  rack  and  a 
middle-level  spray  arm  disposed  below  the  upper  rack. 
A  middle-level  feed  system  conveys  liquid  from  the 
valve  to  the  middle-level  spray  arm.  The  middle-level 

feed  system  includes  a  side  feed  tube  connected  by  a 
spray  nozzle  to  a  rear  feed  tube.  The  rear  feed  tube 
extends  rearwardly  along  an  interior  surface  of  the  top 
wall,  then  downwardly  along  an  interior  surface  of  the 
rear  wall  and  then  forwardly  underneath  the  second 
rack.  The  rear  feed  tube  supports  the  middle-level  spray 
arm  underneath  the  upper  rack. 
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Description 

BACKGROUND  OF  THE  INVENTION 

[0001]  This  invention  relates  to  washers  in  general  5 
and,  more  particularly,  to  feed  systems  for  middle-level 
spray  arms  in  domestic  dishwashers. 
[0002]  Conventionally,  washers,  such  as  domestic 
dishwashers,  have  a  tub  defining  a  wash  chamber  with 
a  front  opening.  Typically,  upper  and  lower  wire  racks  10 
are  disposed  within  the  wash  chamber  to  hold  objects  to 
be  washed.  Conventionally,  the  upper  and  lower  racks 
are  horizontally  movable  through  the  front  opening  to 
provide  access  to  the  objects. 
[0003]  It  is  known  to  provide  upper  and  lower  spray  15 
arms  for  distributing  wash  liquid  throughout  the  wash 
chamber.  Usually,  the  lower  spray  arm  is  rotatably 
mounted  to  a  hub  below  the  lower  rack,  while  the  upper 
spray  arm  is  rotatably  mounted  to  a  top  wall  of  the  tub. 
The  lower  and  upper  spray  arms  are  respectively  pro-  20 
vided  with  wash  liquid  through  fixed  lower  and  upper 
feed  systems.  Typically,  the  lower  feed  system  extends 
through  the  hub,  while  the  upper  feed  system  extends 
along  a  side  wall  of  the  tub  up  to  the  top  wall. 
[0004]  It  is  also  known  to  alternately  supply  lower  and  25 
upper  spray  arms  with  wash  liquid  from  a  common 
pump.  A  system  for  alternating  the  flow  of  wash  liquid  to 
lower  and  upper  spray  arms  is  disclosed  in  U.S.  Patent 
No.  4,741  ,353  to  Milocco,  incorporated  herein  by  refer- 
ence.  Such  a  system  shall  hereinafter  be  referred  to  as  30 
a  Milocco-type  system.  A  Milocco-type  system  uses  a 
head  of  wash  liquid  in  an  upper  feed  system  to  help 
actuate  a  valve  for  switching  wash  liquid  between  the 
lower  and  upper  spray  arms. 
[0005]  It  is  further  known  to  provide  a  middle-level  35 
spray  arm  for  helping  distribute  wash  liquid  throughout 
the  wash  chamber.  Usually,  the  middle-level  spray  arm 
is  rotatably  mounted  to  an  underside  of  the  upper  rack 
and  is  fed  by  a  middle-level  feed  system.  Since  the 
upper  rack  in  a  washer  is  horizontally  movable  and  is  40 
typically  connected  to  the  middle-level  spray  arm,  the 
middle-level  spray  arm  is  usually  disconnectable  from 
the  middle-level  feed  system. 
[0006]  In  some  prior  art  washers  having  middle-level 
spray  arms,  the  middle-level  feed  system  includes  a  ver-  45 
tically-extendible  tower,  which  is  connected  to  the  lower 
feed  system  and  extends  upward  from  the  hub.  During  a 
wash  cycle,  the  tower  extends  up  to,  and  engages,  the 
middle-level  spray  arm  to  provide  the  middle-level  spray 
arm  with  wash  liquid.  At  the  end  of  the  wash  cycle,  the  so 
tower  retracts  and  disconnects  from  the  middle-level 
spray  arm.  Washers  having  such  a  tower  feed  system 
tend  to  be  complicated  and  hence  expensive  to  manu- 
facture.  In  addition,  such  washers  are  not  favorably 
suited  for  use  in  a  washer  utilizing  a  Milocco-type  sys-  55 
tern. 
[0007]  In  other  prior  art  washers  having  middle-level 
spray  arms,  the  middle-level  feed  system  includes  a 

nozzle  located  at  the  center  of  the  top  wall  and  a  funnel 
spaced  below  the  nozzle.  The  funnel  extends  through 
the  upper  rack  and  is  connected  to  the  middle-level 
spray  arm.  The  funnel  collects  wash  liquid  from  the  noz- 
zle  and  transmits  the  wash  liquid  to  the  middle-level 
spray  arm.  In  washers  having  such  a  nozzle  and  funnel, 
the  funnel  takes  up  space  in  the  upper  rack  that  could 
be  used  to  hold  more  objects. 
[0008]  Based  upon  the  foregoing,  there  is  a  need  in 
the  art  for  a  washer  having  a  middle-level  feed  system 
for  a  middle-level  spray  arm  wherein  the  middle-level 
feed  system  is  simple,  does  not  take  up  space  in  the 
upper  rack,  and  is  conducive  to  use  in  a  Milocco  system. 
The  present  invention  is  directed  to  such  a  washer. 

SUMMARY  OF  THE  INVENTION 

[0009]  It  therefore  would  be  desirable,  and  is  an 
advantage  of  the  present  invention,  to  provide  a  washer 
having  a  middle-level  feed  system  for  a  middle-level 
spray  arm  wherein  the  middle-level  feed  system  is  sim- 
ple,  does  not  take  up  space  in  the  upper  rack,  and  is 
conducive  to  use  in  a  Milocco  system.  In  accordance 
with  the  present  invention,  the  washer  includes  a  tub 
having  a  bottom  wall,  a  rear  wall,  a  top  wall  and  a  side 
wall.  The  tub  defines  a  wash  chamber  and  a  sump  for 
collecting  liquid.  First  and  second  racks  are  provided  for 
holding  objects  to  be  washed  in  the  wash  chamber.  The 
first  rack  is  disposed  below  the  second  rack.  First  and 
second  spray  arms  are  provided  for  spraying  liquid  onto 
the  first  and  second  racks.  The  first  spray  arm  is  dis- 
posed  below  the  first  rack.  A  pump  is  provided  for  mov- 
ing  liquid  from  the  sump  to  the  first  and  second  spray 
arms.  A  feed  system  is  provided  for  conveying  liquid 
from  the  pump  to  the  second  spray  arm.  The  feed  sys- 
tem  extends  along  the  top  wall,  the  side  wall,  and  the 
rear  wall  of  the  tub. 
[001  0]  Also  provided  in  accordance  with  the  present 
invention  is  a  tub  having  a  bottom  wall,  a  rear  wall,  a  top 
wall  and  a  side  wall.  The  tub  defines  a  wash  chamber 
and  a  sump  for  collecting  liquid.  Upper  and  lower  racks 
are  provided  for  holding  objects  to  be  washed  in  the 
wash  chamber.  A  lower  spray  arm  is  provided  for  spray- 
ing  liquid  onto  the  lower  rack.  The  lower  spray  arm  is 
disposed  below  the  lower  rack.  A  middle-level  spray  arm 
is  included  for  spraying  liquid  onto  the  upper  rack.  The 
middle-level  spray  arm  is  disposed  below  the  upper 
rack.  A  pump  is  provided  for  moving  liquid  from  the 
sump  to  the  lower  and  middle-level  spray  arms.  A  valve 
is  included  for  alternating  liquid  flow  between  the  lower 
spray  arm  and  the  middle-level  spray  arm.  The  valve 
includes  a  housing  and  a  closing  element.  The  housing 
has  first  and  second  outlets,  and  an  inlet  connected  to 
the  pump.  The  closing  element  is  disposed  within  the 
housing  and  is  movable  between  a  plurality  of  positions 
in  response  to  starting  and  stopping  of  the  pump.  The 
positions  include  a  first  blocking  position,  wherein  the 
closing  element  partially  closes  the  second  outlet  and  a 
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second  blocking  position  wherein  the  closing  element 
closes  the  first  outlet.  A  lower  feed  system  connects  the 
first  outlet  of  the  valve  to  the  lower  spray  arm,  and  a 
middle-level  feed  system  connects  the  second  outlet  of 
the  valve  to  the  middle-level  spray  arm.  5 
[001  1  ]  Also  provided  in  accordance  with  the  present 
invention  is  a  washer  including  a  tub  having  a  bottom 
wall,  a  rear  wall,  a  top  wall  and  a  side  wall.  The  tub 
defines  a  wash  chamber  and  a  sump  for  collecting  liq- 
uid.  First  and  second  racks  are  provided  for  holding  10 
objects  to  be  washed  in  the  wash  chamber.  The  first 
rack  is  disposed  below  the  second  rack.  First  and  sec- 
ond  spray  arms  are  provided  for  spraying  liquid  onto  the 
first  and  second  racks.  The  first  spray  arm  is  disposed 
below  the  first  rack.  A  pump  is  included  for  moving  liquid  is 
from  the  sump  to  the  first  and  second  spray  arms.  A 
feed  system  is  provided  for  conveying  liquid  from  the 
pump  to  the  second  spray  arm.  The  feed  system 
includes  an  interior  tube  having  spaced-apart  upper  and 
lower  arms,  between  which  is  disposed  the  second  20 
rack. 
[001  2]  Also  provided  in  accordance  with  the  present 
invention  is  a  tub  having  a  bottom  wall,  a  rear  wall,  a  top 
wall  and  a  side  wall.  The  tub  defines  a  wash  chamber 
and  a  sump  for  collecting  liquid.  First  and  second  racks  25 
are  provided  for  holding  objects  to  be  washed  in  the 
wash  chamber.  The  first  rack  is  disposed  below  the  sec- 
ond  rack.  First  and  second  spray  arms  are  included  for 
respectively  spraying  liquid  onto  the  first  and  second 
racks.  The  first  spray  arm  is  disposed  below  the  first  30 
rack.  A  spray  nozzle  is  included  for  spraying  liquid  onto 
the  second  rack.  A  pump  is  provided  for  moving  liquid 
from  the  sump  to  the  first  and  second  spray  arms.  First 
and  second  feed  tubes  are  provided  for  conveying  liquid 
from  the  pump  to  the  second  spray  arm.  The  first  and  35 
second  feed  tubes  are  connected  together  by  the  spray 
nozzle. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
40 

[001  3]  The  features,  aspects,  and  advantages  of  the 
present  invention  will  become  better  understood  with 
regard  to  the  following  description,  appended  claims, 
and  accompanying  drawings  where: 

45 
Fig.  1  shows  a  schematic  view  of  a  washer; 
Fig.  2  shows  a  sectional  side  view  of  a  spray  nozzle 
connecting  a  rear  feed  tube  to  a  side  feed  tube; 
Fig.  3  shows  a  sectional  side  view  of  an  upper  por- 
tion  of  the  washer;  50 
Fig.  4  shows  an  enlarged  view  of  a  portion  of  the 
rear  feed  tube;  and 
Figs.  5-8  are  enlarged  schematic  views  illustrating 
the  different  operating  positions  of  a  valve  used  in 
the  washer.  55 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

[0014]  It  should  be  noted  that  in  the  detailed  descrip- 
tion  which  follows,  identical  components  have  the  same 
reference  numerals,  regardless  of  whether  they  are 
shown  in  different  embodiments  of  the  present  inven- 
tion.  It  should  also  be  noted  that  in  order  to  clearly  and 
concisely  disclose  the  present  invention,  the  drawings 
may  not  necessarily  be  to  scale  and  certain  features  of 
the  invention  may  be  shown  in  somewhat  schematic 
form. 
[001  5]  Referring  now  to  Fig.  1  there  is  shown  a  sche- 
matic  view  of  a  washer  10,  such  as  a  domestic  dish- 
washer.  The  washer  1  0  washes  objects,  such  as  dishes, 
with  a  wash  liquid,  such  as  detergent  and  water.  The 
washer  10  includes  a  molded  plastic  tub  12  defining  a 
sump  1  4  and  a  wash  chamber  1  6  with  a  front  access 
opening.  The  front  access  opening  is  closed  by  a  hori- 
zontally-pivoting  door  (not  shown).  The  tub  12  has  a  top 
wall  20,  opposing  side  walls  22,  a  bottom  wall  23,  and  a 
rear  wall  24  (shown  best  in  Fig.  3).  The  rear  wall  24  has 
a  pair  of  upper  bosses  26  and  a  pair  of  lower  bosses  28 
molded  therein.  Each  of  the  upper  and  lower  bosses  26, 
28  defines  a  threaded  bore. 
[0016]  Upper  and  lower  racks  30,  32  are  disposed  in 
the  wash  chamber  16  for  holding  objects  to  be  washed, 
such  as  dishes,  silverware,  glasses  and  cookware.  The 
upper  and  lower  racks  30,  32  are  each  generally  basket- 
shaped  and  have  a  wire  frame  construction.  The  upper 
rack  30  is  movably  supported  on  tracks  (not  shown) 
secured  to  the  side  walls  22  of  the  tub  12,  while  the 
lower  rack  32  is  fitted  with  rollers  adapted  to  track  on 
side  wall  ridges  (not  shown)  formed  in  the  tub  1  2.  A  mid- 
dle-level  spray  arm  34  is  disposed  below  the  upper  rack 
30,  while  a  lower  spray  arm  36  is  disposed  below  the 
lower  rack  32.  An  upper  spray  nozzle  38  is  disposed 
above  the  upper  rack  30.  The  washer  10  utilizes  a 
Milocco-type  system  for  alternating  a  flow  of  wash  liquid 
between  the  lower  spray  arm  36  and  the  middle-level 
spray  arm  34. 
[001  7]  The  sump  1  4  is  positioned  at  the  bottom  of  the 
tub  12,  below  the  wash  chamber  16.  The  sump  14  col- 
lects  and  holds  wash  liquid  falling  from  the  wash  cham- 
ber  1  6.  A  hub  40  extends  upward  from  the  sump  1  4  and 
has  a  lower  feed  passage  42  extending  therethrough. 
The  lower  spray  arm  36  is  rotatably  mounted  to  the  hub 
40.  The  lower  spray  arm  36  is  substantially  hollow  and 
has  oppositely-directed  arm  portions.  A  central  opening 
(not  shown)  is  formed  in  a  bottom  surface  of  the  lower 
spray  arm  36  and  overlays  the  lower  feed  passage  42. 
A  top  surface  of  the  lower  spray  arm  36  defines  a  plural- 
ity  of  upwardly-directed  openings  or  wash  jets  46 
through  which  sprays  of  wash  liquid  may  project. 
[0018]  An  inlet  to  a  pump  48  is  disposed  in  the  sump 
14.  The  pump  48  has  an  impeller  50  driven  by  an  elec- 
tric  motor  52.  An  outlet  54  from  the  pump  48  is  con- 
nected  to  a  valve  56  which  alternately  directs  wash 
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liquid  to  the  lower  feed  passage  42  and  a  middle-level 
feed  system  57  comprised  of  the  spray  nozzle  38,  a  first, 
or  side,  feed  tube  58,  and  a  second,  or  rear,  feed  tube 
60.  A  first  outlet  62  of  the  valve  56  is  connected  to  the 
lower  feed  passage  42,  while  a  second  outlet  66  of  the  5 
valve  56  is  connected  to  the  side  feed  tube  58.  The  side 
feed  tube  58  has  a  C-shaped  configuration. 
[001  9]  Preferably,  the  side  feed  tube  58  has  a  gener- 
ally  rectangular  cross-section.  The  side  feed  tube  58 
extends  laterally  from  the  valve  56  and  runs  along  the  10 
bottom  wall  23  of  the  tub  1  2.  The  side  feed  tube  58  then 
bends  and  extends  upwardly  along  one  of  the  side  walls 
22  of  the  tub  12.  At  the  top  of  the  tub  12,  the  side  feed 
tube  58  bends  again  and  runs  along  the  top  wall  20. 
Substantially  midway  along  the  top  wall  20,  the  side  15 
feed  tube  58  bends  downward  and  extends  into  a  top 
opening  formed  in  the  top  wall  20.  A  circumferential 
flange  70  (shown  in  Fig.  2)  on  the  side  feed  tube  58 
adjoins  an  outer  surface  72  of  the  top  wall  20  around  the 
top  opening.  Inside  the  tub  12,  the  side  feed  tube  58  ter-  20 
minates  at  a  threaded  outlet  end  74,  which  is  connected 
to  the  rear  feed  tube  60  by  the  spray  nozzle  38. 
[0020]  Referring  now  to  Fig.  2  there  is  shown  a  sec- 
tional  side  view  of  the  spray  nozzle  38  and  a  portion  of 
the  rear  feed  tube  60.  The  spray  nozzle  38  is  generally  25 
cylindrical  and  includes  a  side  wall  76  and  top  and  bot- 
tom  ends  78,  80.  The  side  wall  76  defines  a  plurality  of 
openings  82  and  is  threaded  at  the  top  end  78.  The  top 
end  78  is  open,  while  the  bottom  end  80  is  convex  and 
defines  a  plurality  of  small  apertures  84.  A  flange  86  30 
with  an  L-shaped  cross-section  extends  radially  out- 
ward  from  the  side  wall  76,  toward  the  bottom  end  80. 
[0021]  Referring  now  also  to  Fig.  3,  there  is  shown  a 
sectional  side  view  of  an  upper  portion  of  the  washer  1  0. 
The  rear  feed  tube  60  has  a  generally  C-shaped  config-  35 
uration.  Preferably,  the  rear  feed  tube  60  has  a  generally 
rectangular  cross-section.  The  rear  feed  tube  60 
includes  a  central  member  88  joined  between  spaced- 
apart  upper  and  lower  arms  90,  92.  The  upper  and 
lower  arms  90,  92  respectively  have  closed  ends  94,  96.  40 
An  enlarged  opening  is  formed  in  a  top  surface  90a  of 
the  upper  arm  90  and  an  enlarged  opening  is  formed  in 
a  bottom  surface  90b  of  the  upper  arm  90.  The  enlarged 
openings  are  located  toward  the  end  94  and  are  aligned 
so  as  to  form  a  vertical  passage  through  the  upper  arm  45 
90. 
[0022]  The  spray  nozzle  38  extends  into  the  passage 
of  the  upper  arm  90  through  the  opening  in  the  bottom 
surface  90b,  while  the  side  feed  tube  58  extends  into  the 
passage  through  the  opening  in  the  top  surface  90a.  so 
The  spray  nozzle  38  extends  into  the  passage  such  that 
an  upper  edge  of  the  flange  86  abuts  the  bottom  surface 
of  the  upper  arm  90  around  the  opening  therein.  Inside 
the  upper  arm  90,  the  top  end  78  of  the  spray  nozzle  38 
is  threadably  secured  to  the  outlet  end  74  of  the  side  55 
feed  tube  58,  thereby  trapping  the  upper  arm  90 
between  the  flange  86  of  the  spray  nozzle  38  and  the 
top  wall  20  of  the  tub  12.  In  this  manner,  the  spray  noz- 

zle  38  securely  connects  the  side  feed  tube  58  to  the 
rear  feed  tube  60  so  as  to  form  the  middle-level  feed 
system  57.  The  openings  82  in  the  side  wall  76  of  the 
spray  nozzle  38  permit  wash  liquid  to  travel  from  the 
side  feed  tube  58  to  the  rear  feed  tube  60. 
[0023]  The  upper  arm  90  of  the  rear  feed  tube  60 
extends  rearwardly  from  the  spray  nozzle  38  and  runs 
along  an  interior  surface  of  the  top  wall  20  of  the  tub  1  2. 
The  upper  arm  90  joins  the  central  member  88  at  an 
upper  bend  98.  The  central  member  88  extends  down- 
wardly  from  the  upper  bend  98  and  runs  along  an  inte- 
rior  surface  of  the  rear  wall  24  of  the  tub  12.  Below  the 
upper  rack  30,  the  central  member  88  joins  the  lower 
arm  92  at  a  lower  bend  100.  The  lower  arm  92  extends 
forwardly  from  the  lower  bend  1  00  and  is  spaced  below 
the  upper  rack  30.  In  this  manner,  the  rear  feed  tube  60 
extends  around  the  rear  of  the  upper  rack  30  so  as  to 
permit  the  upper  rack  30  to  be  moved  horizontally  for- 
ward  through  the  front  access  opening  of  the  tub  12. 
[0024]  A  pair  of  upper  mounting  flanges  102  are 
molded  into  opposing  side  surfaces  of  the  central  mem- 
ber  88  of  the  rear  feed  tube  60,  toward  the  upper  bend 
98,  while  a  pair  of  lower  mounting  flanges  104  are 
molded  into  the  side  surfaces,  toward  the  lower  bend 
100.  The  upper  and  lower  mounting  flanges  102,  104 
have  substantially  the  same  construction.  The  upper 
and  lower  mounting  flanges  102,  104  extend  laterally 
from  the  side  surfaces  and  have  mounting  holes  formed 
therein.  The  upper  mounting  flanges  102  are  secured  to 
the  upper  bosses  26  of  the  rear  wall  24  of  the  tub  12  by 
screws  106  that  extend  through  the  mounting  holes  and 
are  threadably  received  in  the  bores  of  the  upper 
bosses  26.  Similarly,  the  lower  mounting  flanges  104 
are  secured  to  the  lower  bosses  28  of  the  rear  wall  24  by 
screws  108  that  extend  through  the  mounting  holes  and 
are  threadably  received  in  the  bores  of  the  lower  bosses 
28.  In  this  manner,  the  central  member  88  of  the  rear 
feed  tube  60  is  secured  to  the  rear  wall  24  of  the  tub  1  2. 
[0025]  The  lower  arm  92  of  the  rear  feed  tube  60 
extends  underneath  the  upper  rack  30  for  approximately 
half  the  depth  of  the  upper  rack  30  and  then  terminates 
at  the  end  96.  An  outlet  opening  is  formed  in  a  top  sur- 
face  92a  of  the  lower  arm  92,  toward  the  end  96.  The 
middle-level  spray  arm  34  is  rotatably  mounted  to  the 
lower  arm  92  over  the  outlet  opening.  Thus,  the  middle- 
level  spray  arm  34  is  supported  in  a  spaced  manner 
from  the  upper  rack  30,  thereby  permitting  the  upper 
rack  30  to  be  moved  horizontally  forward  without  discon- 
necting  the  middle-level  spray  arm  34  from  its  source  of 
wash  liquid. 
[0026]  The  middle-level  spray  arm  34  is  substantially 
hollow  and  has  oppositely-directed  arm  portions.  A  cen- 
tral  opening  is  formed  in  a  bottom  surface  of  the  middle- 
level  spray  arm  34  and  overlays  the  outlet  opening  in  the 
lower  arm  92.  A  top  surface  of  the  middle-level  spray 
arm  34  defines  a  plurality  of  upwardly-directed  openings 
or  wash  jets  109  through  which  sprays  of  wash  liquid 
may  project. 
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[0027]  Referring  now  to  Fig.  5,  the  valve  56  is  shown 
as  it  appears  when  the  pump  48  has  been  idle  for  an 
extended  period  of  time.  The  valve  56  defines  an  inner 
chamber  1  1  0  and  has  the  first  outlet  62,  the  second  out- 
let  66  and  an  inlet  112  connected  to  the  pump  48.  A  5 
bypass  channel  1  14  leads  from  the  inlet  1  12  to  an  outer 
portion  of  the  second  outlet  66.  The  bypass  channel 
114  has  a  cross-sectional  area  substantially  smaller 
than  either  the  first  or  second  outlets  62,  66. 
[0028]  Located  within  the  chamber  1  1  0  is  a  spherical  10 
closing  element  116  resting  on  a  guide  1  18  that  slopes 
downward  from  an  upper  end  1  20  located  below  the  first 
outlet  62  to  a  lower  end  122  located  below  the  second 
outlet  66.  The  closing  element  116  is  made  from  a 
material  having  a  specific  gravity  greater  than  the  wash  15 
liquid,  such  as  stainless  steel.  Accordingly,  the  closing 
element  1  1  6  naturally  gravitates  towards  the  lower  end 
122.  At  the  lower  end  122,  the  closing  element  116  is 
stable  and  is  not  blocking  either  the  second  outlet  66  or 
the  first  outlet  62,  i.e.,  the  closing  element  116  is  in  a  20 
stable  unblocking  position.  In  the  stable  unblocking 
position,  the  closing  element  116  is  aligned  below  the 
second  outlet  66. 
[0029]  The  valve  56  operates  to  alternately  direct 
wash  liquid  from  the  pump  48  to  the  lower  feed  passage  25 
42  and  the  middle-level  feed  system  57.  The  valve  56 
operates  in  response  to  a  cycling  of  the  pump  48 
through  four  phases:  a  first  phase  of  operation,  a  first 
phase  of  non-operation,  a  second  phase  of  operation 
and  a  second  phase  of  non-operation.  The  cycling  of  30 
the  pump  48  is  accomplished  by  a  controller  124 
(shown  in  Fig.  1),  which  starts  and  stops  the  motor  52 
(shown  in  Fig.  1).  The  controller  124  is  an  electro- 
mechanical  or  electronic  controller  124  known  in  the 
prior  art.  An  example  of  such  an  electro-mechanical  35 
controller  124  is  the  controller  124  disclosed  in  U.S.  Pat- 
ent  No.  5,494,062  to  Springer,  which  is  incorporated 
herein  by  reference. 
[0030]  As  stated  above,  the  closing  element  1  16  is  in 
the  stable  unblocking  position  when  the  pump  48  has  40 
been  idle  for  an  extended  period  of  time.  When  the 
pump  48  is  subsequently  started  by  the  controller  1  24, 
the  pump  48  enters  the  first  phase  of  operation.  In  the 
first  phase  of  operation,  the  pump  48  directs  wash  liquid 
against  the  closing  element  1  1  6,  moving  the  closing  ele-  45 
ment  116  from  the  stable  unblocking  position  to  a  first 
blocking  position  shown  in  Fig.  6.  In  the  first  blocking 
position,  the  closing  element  1  16  is  pressed  against  the 
inner  portion  of  the  second  outlet  66,  substantially 
blocking  the  flow  of  wash  liquid  through  the  second  out-  so 
let  66.  As  a  result,  most  of  the  wash  liquid  from  the 
pump  48  flows  through  the  first  outlet  62  and  the  lower 
feed  passage  42,  and  enters  the  lower  spray  arm  36. 
The  wash  liquid  projects  through  the  upwardly-directed 
wash  jets  46  to  form  a  plurality  of  wash  sprays.  These  55 
wash  sprays  pass  through  the  bottom  of  the  lower  rack 
32  and  contact  the  objects  being  held  therein. 
[0031  ]  Although  most  of  the  wash  liquid  flows  through 

the  lower  feed  passage  42,  some  of  the  wash  liquid  is 
able  to  bypass  the  closing  element  1  1  6  and  flow  through 
the  second  outlet  66  by  travelling  through  the  bypass 
channel  114.  This  bypass  wash  liquid  enters  the  side 
feed  tube  58  and  fills  its  volume  until  the  pump  48  is 
stopped  or  the  hydrostatic  pressure  exerted  by  the  wash 
liquid  in  the  side  feed  tube  58  equals  the  pressure  of  the 
wash  liquid  entering  the  side  feed  tube  58.  The  size  of 
the  bypass  channel  114  is  limited  in  relation  to  the 
capacity  of  the  pump  48  so  as  to  allow  the  hydrostatic 
pressure  of  the  wash  liquid  in  the  side  feed  tube  58  to 
stop  the  flow  of  bypass  wash  liquid  before  the  bypass 
wash  liquid  completely  fills  the  side  feed  tube  58  and 
enters  the  rear  feed  tube  60  and  thence  the  middle-level 
spray  arm  34. 
[0032]  It  should  be  appreciated  that  the  bypass  chan- 
nel  114  can  be  replaced  by  other  arrangements  that 
permit  a  small  amount  of  wash  liquid  to  bypass  the  clos- 
ing  element  116  and  enter  the  side  feed  tube  58.  For 
example,  the  inner  portion  of  the  second  outlet  66  can 
be  made  irregular  so  that  the  closing  element  1  16  does 
not  completely  seal  the  inner  portion  when  the  closing 
element  1  16  is  in  the  first  blocking  position. 
[0033]  When  the  pump  48  is  stopped  by  the  controller 
1  24,  the  pump  48  enters  the  first  phase  of  non-opera- 
tion.  At  the  beginning  of  the  first  phase  of  non-operation, 
the  bypass  wash  liquid  in  the  side  feed  tube  58  and  the 
wash  liquid  in  the  lower  feed  passage  42  flow  by  gravity 
back  into  the  chamber.  In  addition,  gravity  urges  the 
closing  element  1  16  to  move  away  from  the  first  block- 
ing  position  of  Fig.  6.  The  force  of  gravity  on  the  closing 
element  1  16  would,  by  itself,  move  the  closing  element 
1  16  back  to  the  stable  unblocking  position.  However,  the 
flow  of  bypass  wash  liquid  from  the  side  feed  tube  58 
exerts  a  substantial  hydrostatic  pressure  on  the  closing 
element  116  and,  instead,  moves  the  closing  element 
1  16  to  an  unstable  unblocking  position  shown  in  Fig.  7. 
The  flow  of  wash  liquid  from  the  lower  feed  passage  42 
also  exerts  a  force  on  the  closing  element  116,  but  this 
force  is  minimal  since  the  head  of  wash  liquid  in  the 
lower  feed  passage  42  is  small. 
[0034]  In  the  unstable  unblocking  position,  the  closing 
element  116  is  resting  on  the  upper  end  120  of  the 
guide  1  18  and  is  spaced  from,  but  aligned  with,  the  first 
outlet  62.  This  position  is  unstable  because  the  closing 
element  1  16  would,  absent  the  flow  of  bypass  wash  liq- 
uid,  slide  along  the  guide  118  and  return  to  the  stable 
unblocking  position  at  the  lower  end  122  of  the  guide 
1  18.  The  pump  48,  however,  is  started  by  the  controller 
1  24  before  the  expiration  of  a  first  period  of  time,  which 
is  the  time  it  takes  for  the  bypass  wash  liquid  to  stop 
flowing  from  the  side  feed  tube  58.  When  the  pump  48 
is  again  started,  the  pump  48  enters  the  second  phase 
of  operation. 
[0035]  During  the  second  phase  of  operation,  the 
pump  48  directs  wash  liquid  against  the  closing  element 
1  16,  moving  the  closing  element  1  16  from  the  unstable 
unblocking  position  shown  in  Fig.  7  to  a  second  blocking 
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position  shown  in  Fig.  8.  In  the  second  blocking  position, 
the  closing  element  116  is  pressed  against  the  inner 
portion  of  the  first  outlet  62,  blocking  the  flow  of  wash 
liquid  through  the  first  outlet  62.  As  a  result,  the  wash 
liquid  from  the  pump  48  flows  through  the  second  outlet 
66  and  into  the  side  feed  tube  58.  The  wash  liquid  flows 
upward  through  the  side  feed  tube  58  and  enters  the 
spray  nozzle  38.  Most  of  the  wash  liquid  passes  through 
the  openings  82  in  the  side  wall  76  of  the  spray  nozzle 
38  and  enters  the  rear  feed  tube  60.  A  portion  of  the 
wash  liquid,  however,  passes  through  the  apertures  84 
in  the  bottom  end  80  of  the  spray  nozzle  38  and  is  pro- 
jected  downwardly  onto  the  objects  held  in  the  upper 
rack  30. 
[0036]  The  wash  liquid  in  the  rear  feed  tube  60  flows 
into  the  middle-level  spray  arm  34  and  is  projected 
through  the  upwardly-directed  wash  jets  1  09  to  form  a 
plurality  of  wash  sprays.  The  wash  sprays  pass  through 
the  bottom  of  the  upper  rack  30  and  contact  the  objects 
being  held  therein.  During  the  second  phase  of  opera- 
tion  of  the  pump  48,  the  middle-level  feed  system  57  fills 
with  wash  liquid. 
[0037]  When  the  pump  48  is  stopped  by  the  controller 
1  24,  the  pump  48  enters  the  second  phase  of  non-oper- 
ation.  At  the  beginning  of  the  second  phase  of  non- 
operation,  the  wash  liquid  in  the  side  feed  tube  58  flows 
back  into  the  valve  56.  The  wash  liquid  does  not  flow 
into  the  rear  feed  tube  60  because  of  the  apertures  84 
in  the  bottom  end  80  of  the  spray  nozzle  38.  The  aper- 
tures  84  act  as  an  air  break  that  equalizes  the  pressure 
at  the  top  of  the  side  feed  tube  58  with  the  pressure  in 
the  wash  chamber  1  6.  The  air  break  permits  gravity  to 
move  the  wash  liquid  in  the  side  feed  tube  58  back  into 
the  valve  56.  The  air  brake  also  permits  gravity  to  move 
the  wash  liquid  in  the  rear  feed  tube  60  into  the  wash 
chamber  16  through  the  middle-level  spray  arm  34. 
[0038]  Also  at  the  beginning  of  the  second  phase  of 
non-operation,  gravity  urges  the  closing  element  1  16  to 
move  away  from  the  second  blocking  position.  Once 
again,  the  force  of  gravity  on  the  closing  element  116 
would,  by  itself,  move  the  closing  element  116  back  to 
the  stable  unblocking  position.  However,  the  closing  ele- 
ment  116  is  prevented  from  moving  past  the  unstable 
unblocking  position  by  the  hydrostatic  pressure  exerted 
by  the  flow  of  wash  liquid  from  the  side  feed  tube  58.  If 
the  pump  48  was  started  before  the  flow  of  wash  liquid 
from  the  side  feed  tube  58  ceased,  the  closing  element 
1  1  6  would  be  moved  back  to  the  second  blocking  posi- 
tion  as  occurs  in  the  second  phase  of  operation.  The 
duration  of  the  second  phase  of  non-operation,  how- 
ever,  is  greater  than  a  second  period  of  time,  which  is 
the  time  it  takes  for  the  wash  liquid  to  drain  from  the  side 
feed  tube  58  and  for  the  closing  element  1  1  6  to  subse- 
quently  move  to  the  stable  unblocking  position.  When 
the  pump  48  is  started,  the  pump  48  returns  to  the  first 
phase  of  operation  and  moves  the  closing  element  116 
back  to  the  first  blocking  position. 
[0039]  In  the  foregoing  manner,  wash  liquid  is  sup- 

plied  to  the  lower  spray  arm  36  during  the  first  phase  of 
operation  of  the  pump  48  and  wash  liquid  is  supplied  to 
the  middle-level  spray  arm  34  and  the  spray  nozzle  38 
during  the  second  phase  of  operation  of  the  pump  48.  It 

5  should  be  appreciated,  however,  that  the  controller  124 
does  not  have  to  be  programmed  to  continuously  cycle 
the  pump  48  through  the  four  phases  so  as  to  continu- 
ously  alternate  the  supply  of  wash  liquid  between  the 
lower  spray  arm  36  and  the  middle-level  spray  arm  34 

10  and  the  spray  nozzle  38.  The  controller  124  can  be  pro- 
grammed  to  alternate  the  supply  of  wash  liquid  between 
the  lower  spray  arm  36  and  the  middle-level  spray  arm 
34  and  the  spray  nozzle  38  for  a  period  of  time  and  then 
supply  only  the  lower  spray  arm  36  or  the  middle-level 

15  spray  arm  34  for  the  remainder  of  the  operation  of  the 
washer  10,  or  the  controller  124  can  be  programmed  to 
only  supply  wash  liquid  to  the  lower  spray  arm  36.  The 
foregoing  is  accomplished  by  programming  the  control- 
ler  124  to  stop  progressing  the  pump  48  to  subsequent 

20  phases.  It  should  be  appreciated,  however,  that  wash 
liquid  cannot  be  supplied  only  to  the  middle-level  spray 
arm  34  and  the  spray  nozzle  38  because  the  pump  48 
has  to  progress  through  the  first  phase  of  operation  and 
the  first  phase  of  non-operation  in  order  to  reach  the 

25  second  phase  of  operation  wherein  wash  liquid  is  sup- 
plied  to  the  middle-level  spray  arm  34  and  the  spray 
nozzle  38. 
[0040]  The  controller  1  24  can  also  be  programmed  to 
change  the  duration  wash  liquid  is  supplied  to  the  lower 

30  spray  arm  36  and  the  middle-level  spray  arm  34  by 
changing  the  durations  of  the  first  and  second  phases  of 
operation.  The  pauses  between  the  changes  in  supply 
to  the  lower  spray  arm  36  and  the  middle-level  spray 
arm  34,  i.e.,  the  first  and  second  phases  of  non-opera- 

35  tion,  can  also  be  changed,  but  only  to  an  extent.  The 
pause  between  supplying  wash  liquid  to  the  lower  spray 
arm  36  and  supplying  wash  liquid  to  the  middle-level 
spray  arm  34  and  the  spray  nozzle  38,  i.e.,  the  first 
phase  of  non-operation,  cannot  be  greater  than  the  first 

40  period  of  time.  However,  the  first  phase  of  non-operation 
can  be  less  than  the  first  period  of  time.  The  pause 
between  supplying  wash  liquid  to  the  middle-level  spray 
arm  34  and  the  spray  nozzle  38  and  supplying  wash  liq- 
uid  to  the  lower  spray  arm  36,  i.e.,  the  second  phase  of 

45  non-operation,  cannot  be  less  than  the  second  period  of 
time.  However,  the  second  phase  of  non-operation  can 
have  a  duration  greater  than  the  second  period  of  time. 
[0041  ]  The  stopping  and  starting  of  the  pump  48  to 
switch  the  flow  of  wash  liquid  from  the  lower  spray  arm 

so  36  to  the  middle-level  spray  arm  34  and  the  spray  noz- 
zle  38  is  the  most  stringent  operating  parameter  that 
has  to  be  met  by  the  controller  124  because  the  time 
between  the  stopping  and  the  starting  of  the  pump  48, 
i.e.,  the  first  period  of  time,  is  short.  Accordingly,  the  first 

55  period  of  time  determines  the  timing  tolerance  of  the 
controller  1  24.  Since  the  first  period  of  time  is  the  time  it 
takes  for  the  bypass  wash  liquid  to  stop  flowing  from  the 
side  feed  tube  58,  the  first  period  of  time  is  a  function  of 

6 



11 EP  0  943  281  A2 12 

the  volume  of  the  side  feed  tube  58. 
[0042]  Since  the  side  feed  tube  58  extends  over  the 
top  wall  20  of  the  tub,  the  side  feed  tube  58  has  a 
greater  volume  than  a  tube  that  only  extends  up  to  the 
level  of  the  middle-level  spray  arm  34  (such  a  tube  here-  s 
inafter  being  referred  to  as  a  midway  tube).  Accordingly, 
the  time  it  takes  for  bypass  wash  liquid  to  stop  flowing 
from  the  side  feed  tube  58  is  significantly  greater  than 
the  time  it  would  take  for  bypass  wash  liquid  to  stop 
flowing  from  a  midway  tube.  As  a  result,  the  timing  toler-  10 
ance  imposed  by  the  side  feed  tube  58  on  the  controller 
124  is  looser  than  the  timing  tolerance  that  would  be 
imposed  by  a  midway  tube  on  the  controller  124. 
[0043]  In  addition  to  imposing  a  looser  timing  toler- 
ance  than  a  midway  tube,  the  side  feed  tube  58  also  is 
provides  a  greater  hydrostatic  pressure  for  moving  the 
closing  element  116  than  a  midway  tube.  In  the  side 
feed  tube  58,  the  head  of  wash  liquid  in  the  side  feed 
tube  58  extends  all  the  way  up  to  the  top  wall  20  of  the 
tub  12,  whereas  in  a  midway  tube  the  head  of  wash  liq-  20 
uid  only  extends  up  to  the  middle-level  spray  arm  34. 
The  hydrostatic  pressure  produced  by  the  side  feed 
tube  58  easily  moves  the  closing  element  116  to  the 
unstable  unblocking  position  during  the  first  phase  of 
non-operation,  even  if  the  closing  element  116  is  par-  25 
tially  stuck.  In  contrast,  the  hydrostatic  pressure  pro- 
duced  by  a  midway  tube  may  not  be  sufficient  to  move 
the  closing  element  1  16  to  the  unstable  unblocking  posi- 
tion  if  the  closing  element  1  16  is  partially  stuck. 
[0044]  As  can  be  appreciated  from  the  foregoing,  the  30 
middle-level  feed  system  57  of  the  present  invention 
provides  numerous  benefits.  Since  the  middle-level  feed 
system  57  extends  around  the  upper  rack  30  and  sup- 
ports  the  middle-level  spray  arm  34,  the  upper  rack  30 
can  be  moved  horizontally  without  disconnecting  the  35 
middle-level  spray  arm  34  from  the  middle-level  feed 
system  57.  In  addition,  the  middle-level  feed  system  57 
has  a  simple  construction  and  is  favorably  suited  for  use 
in  the  Milocco-type  system  utilized  by  the  washer  10. 
The  middle-level  feed  system  57  also  does  not  extend  40 
through  the  upper  rack  30  so  as  to  take  up  space  for 
holding  objects  to  be  washed. 
[0045]  Although  the  preferred  embodiment  of  this 
invention  has  been  shown  and  described,  it  should  be 
understood  that  various  modifications  and  rearrange-  45 
ments  of  the  parts  may  be  resorted  to  without  departing 
from  the  scope  of  the  invention  as  disclosed  and 
claimed  herein.  For  example,  the  side  feed  tube  58  and 
the  rear  feed  tube  60  can  be  replaced  with  a  singular 
tube  having  the  same  overall  configuration  as  the  side  so 
feed  tube  58  and  the  rear  feed  tube  60. 

Claims 

1.  A  washer  for  washing  objects  with  liquid  said  ss 
washer  comprising: 

a  tub  having  a  bottom  wall,  a  rear  wall,  a  top 

wall  and  a  side  wall,  said  tub  defining  a  wash 
chamber  and  a  sump  for  collecting  liquid; 
first  and  second  racks  for  holding  objects  to  be 
washed  in  the  wash  chamber,  said  first  rack 
being  disposed  below  the  second  rack; 
first  and  second  spray  arms  for  spraying  liquid 
onto  the  first  and  second  racks,  said  first  spray 
arm  being  disposed  below  the  first  rack; 
a  pump  for  moving  liquid  from  the  sump  to  the 
first  and  second  spray  arms, 
characterized  in  that  there  is  provided  a  feed 
system  for  conveying  liquid  from  the  pump  (48) 
to  the  second  spray  arm  (34),  said  feed  system 
including  an  interior  tube  (60)  having  spaced- 
apart  upper  and  lower  arms  (90,92)  between 
which  is  disposed  the  second  rack  (30). 

2.  A  washer  according  to  claim  1  ,  characterized  in  that 
first  and  second  feed  tubes  (58,60)  are  provided  for 
conveying  liquid  from  the  pump  (48)  to  the  second 
spray  arm  (34),  said  first  and  second  feed  tubes 
being  connected  together  by  a  spray  nozzle  (38)  for 
spraying  liquid  onto  the  second  rack  (30). 

3.  A  washer  according  to  claim  1  ,  characterized  in  that 
the  first  and  second  spray  arms  (36,34)  are  rotata- 
ble. 

4.  A  washer  according  to  claim  2,  characterized  in  that 
said  spray  nozzle  (38)  is  fixed. 

5.  A  washer  according  to  claim  2,  characterized  in  that 
said  spray  nozzle  (38)  is  disposed  above  the  sec- 
ond  rack  (30)  and  said  second  spray  arm  (34)  is  dis- 
posed  below  the  second  rack  (30). 

6.  A  washer  according  to  claim  2,  characterized  in 
that: 

said  first  feed  tube  (58)  extends  from  the  pump 
(48)  along  an  exterior  surface  of  the  bottom 
wall  (23),  then  extends  upwardly  along  an  exte- 
rior  surface  of  the  side  wall  (22),  then  extends 
laterally  along  an  exterior  surface  of  the  top 
wail  (20),  and  then  extends  downwardly  into 
the  wash  chamber  (16)  through  an  opening 
formed  in  the  top  wall,  and 
the  second  feed  tube  (60)  extends  rearwardly 
along  an  interior  surface  of  the  top  wall  (20), 
then  extends  downwardly  along  an  interior  sur- 
face  of  the  rear  wall  (24),  and  then  extends  for- 
wardly  underneath  the  second  rack  (30). 

7.  A  washer  according  to  claim  1  ,  characterized  in  that 
the  lower  arm  (92)  of  said  interior  tube  (60)  sup- 
ports  the  second  spray  arm  (34)  below  said  second 
rack  (30). 
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A  washer  according  to  claim  1  ,  characterized  in  that 
said  interior  tube  (60)  further  comprises  a  central 
member  (88)  joined  between  said  upper  and  lower 
arms  (90,92),  said  central  member  being  secired  to 
an  interior  surface  of  the  rear  wall  (24).  5 
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