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3,465,762 
DISHWASHING MACHINE 

Lauren W. Guth, Louisville, Ky., assignor to General 
Electric Company, a corporation of New York 

Filed May 1, 1968, Ser. No. 725,612 
Int. Cl. A471 15/46, 15/16 

US. Cl. 134-58 9 Claims 

ABSTRACT OF THE DISCLOSURE 

An automatic dishwasher comprising a washing en 
closure for receiving and containing articles to be washed 
therein, means for supplying liquid to the enclosure, ?rst 
and second spray means within the enclosure for affecting 
a washing action on the articles by respectively ejecting 
pressurized liquid generally upwardly and downwardly 
thereon, and circulating means for circulating liquid from 
the enclosure to the spray means. The circulating means 
includes concurrently operable ?rst and second pump 
means. The ?rst pump means has an inlet connected to 
the enclosure and an outlet connected to the upwardly 
ejecting ?rst spray means. The second pump means has 
an inlet connected to the enclosure at an elevation lower 
than that of the inlet of the ?rst pump means and has an 
outlet connected to the downwardly ejecting second spray 
means. Control means are provided for periodically limit 
ing liquid supplied to the enclosure by the supply means 
to an amount such that only the second pump means is 
primed thereby and concurrent operation of the two pump 
means will then cause liquid to be ejected only downward 
ly on the articles. 

BACKGROUND ‘OF THE INVENTION 

This invention relates generally to an automatic dish 
washer and more particularly to means for reducing re 
deposition of food solids on articles washed in automatic 
dishwashers. 
Many conventional dishwashers include a washing en 

closure vertically-spaced upper and lower racks for sup 
porting articles to be washed in the enclosure, means for 
supplying liquid to the enclosure including an electrically 
operated inlet valve, ?rst and second spray means located 
in the upper and lower portions of the enclosure for affect 
ing a washing action on the articles by respectively eject 
ing pressurized liquid generally upwardly and downward 
ly thereon, and an electrically-operated motor-pump as 
sembly vertically arranged in the bottom of the enclosure 
and including superimposed upper and lower pumps that 
are alternatively operated by a single reversible electric 
motor either to circulate liquid from the enclosure through 
both of the two spray means or to discharge liquid from 
the enclosure to a drain connected to a second outlet from 
the lower pump. U.S. Patent No. 3,079,094, issued Feb. 
26, 1963 to B. J. Brezosky et a1. and assigned to the Gen 
eral Electric Company, assignee of the present invention, 
describes a typical one of such conventional dishwashers. 
The operational sequence of such conventional dish 

washers usually involves in order, one or more pre-rinse 
periods, a wash period, and one or more post-rinse pe 
riods. The last post-rinse period is normally followed by 
a drying period wherein the dishes are heated by an elec 
trical heating element to facilitate their drying. Control 
means are provided to sequentially energize and de-ener 
gize the various electrically-operated components of the 
dishwasher to carry out the operational cycle. Generally, 
a sequence control means having a timer motor and sev 
eral cam-operated switches is provided, with each switch 
controlling one of the components. In such conventional 
machines, the electrically-operated inlet valve is usually 
of a type which, when opened, passes liquid at a ?xed 
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volumetric rate. Hence, the amount of liquid admitted to 
the enclosure is proportional to the length of time that 
the inlet valve is opened by its cam-operated switch in 
the sequence control means. Conventionally, the cam for 
that switch is so con?gured and arranged that each time 
it opens the inlet valve, it will maintain the same open 
long enough to admit a suf?cient volume of liquid into 
the enclosure so that both the upper and lower pumps of 
the pump assembly will be primed and operation of the 
pump assembly can then cause the liquid to be ejected 
from both upwardly and downwardly ejecting spray 
means. US. Patent No. 3,286,149 issued Nov. 15, 1966 
to D. S. Cushing and assigned to the General Electric 
‘Company, assignee of the present invention, describes 
typical operational sequence control means for such con 
ventional dishwashers. 

In such conventional dishwashers, the articles which 
have the most food solids, such as pots, pans, plates and 
platters, are usually located within the lower rack, while 
the articles having lesser amounts of food solids, such as 
glasses and like, are usually located within the upper rack. 
During conventional initial operation of such machines, 
wherein liquid is sprayed from both the upwardly and 
downwardly ejecting spray means, the food solids on the 
lower rack articles are propelled upwardly by the liquid 
sprayed from the upwardly ejecting spray means and re 
deposited on the upper rack articles. Such conventional 
initial operation presents a particularly severe problem 
with the upwardly propelled solids that are redeposited 
within the interiors of inverted glasses that are located 
with the upper rack. Hence, it would be desirable to pro 
vide means for automatically instituting initial operations 
wherein liquid would be sprayed only from the downward 
ly ejecting spray means to thus drive the food solids into 
the bottom of the enclosure and wherein the liquid and 
removed solids would be pumped from the enclosure 
bottom to drain prior to the commencement of subsequent 
operations of the machine wherein liquid is ejected both 
upwardly and downwardly from both of the spray means. 
Such initial “downward only” spray and drain operations 
would greatly reduce the amount of solids which would 
otherwise be initially propelled upwardly into the en 
closure and ultimately redistributed throughout the en 
closure during subsequent rinse, wash and post rinse pe 
riods and, hence, would greatly reduce redeposition of 
solids on the articles. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, it has been 
found that such desirable initial “downward only” spray 
and drain operations can be incorporated into a conven 
tional dishwasher of the type described above by provid 
ing means for periodically limiting the volume of liquid 
admitted by the liquid supply means to the washing en 
closure to an amount such that only the lower one of the 
two pumps is primed thereby and the liquid is then 
sprayed by only the downwardly ejecting one of the two 
spray means during the initial concurrent operation of the 
two pumps. In one form of the present invention, the 
means for periodically limiting the volume of liquid ad 
mitted to the enclosure is provided by modifying the con 
?guration and arrangement of the cams for the cam 
operated switches in the sequence control means which 
control the electrically-operated inlet valve and the elec 
trically-operated motor-pump assembly in such a manner 
that only enough liquid is admitted to prime the lower 
pump and operation of the motor-pump assembly will 
cause liquid to be sprayed from only the generally down 
wardly ejecting one of the two spray means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated in the accompany 
ing drawings, wherein: 
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FIGURE 1 is a right side elevational view partly cut 
away to show details, of an automatic dishwasher in 
corporating a presently preferred form of the present in 
vention; 
FIGURE 2 is an enlarged fragmentary elevational 

view, with parts broken away and parts in section, of the 
pumping mechanism installed in the bottom of the wash 
ing enclosure of the dishwasher of FIGURE 1; 
FIGURE 3 is a schematic representation of the elec 

trical circuitry of the control system for the form of the 
present invention illustrated in FIGURE 1; and 
FIGURES 4 and 5 are sequence control cam charts 

illustrating a presently preferred sequence of operation of 
the schematically shown switches in FIGURE 3, with 
FIGURE 4 showing the early portion of the operational 
sequence and FIGURE 5 showing the later portion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings and particularly to 
FIGURE 1 thereof, there is shown an automatic washing 
machine in the form of an automatic dishwasher 10 hav 
ing an outer cabinet 11 de?ning therein a washing en 
closure 12. Disposed within the washing enclosure 12 are 
a pair of vertically spaced upper and lower racks 13 and 
14 that are adapted to receive and support dishes or other 
articles (not shown) to be washed within the washing 
enclosure 12. A door 15 is provided in the front wall of 
the cabinet 11, pivotal about hinge means 16 to provide 
access to the washing enclosure 12. When the door 15 is 
pivoted downwardly, the upper rack 13 can be at least 
partially withdrawn from the upper portion of the washing 
enclosure 12 by means of the slide and roller system 17 
provided at each side of the upper rack 13 and slidably 
supporting the upper rack 13 on the inner side walls of 
the cabinet 11. Similarly, the lower rack 14 can be at least 
partially extended from the lower portion of the washing 
enclosure 12 by means of a roller 18 which rides upon 
a track 19 provided on each inner side wall of the cabinet 
11. 
Means including an electrically-operated inlet valve 20 

are provided for supplying water, or other liquids, to the 
washing enclosure 12. A conduit 21 interconnects the 
inlet of the valve 20 with a source of hot water (not 
shown) and another conduit 22 interconnects the oulet 
of the valve 20 with an inlet port 23 formed in one wall 
of a washing enclosure 12 at a point su?iciently elevated 
to preclude the loss of wash ?uids therethrough. An elec 
trical resistance heating element 24 is provided in the 
washing enclosure 12 to facilitate drying of the articles 
after they have been washed and, if desired, to assist in 
heating wash ?uids in the washing enclosure 12 during 
the washing operation. 

Spray means are provided within the washing enclosure 
12 for affecting a washing action on the articles contained 
therein by ejecting pressurized liquid thereon. As illus 
trated in FIGURE 1, the spray means include ?rst spray 
means, comprising a lower spray arm 25 that is posi 
tioned below the lower rack 14 for rotation about a ver 
tical axis to eject liquid generally upwardly on the ar 
ticles and second spray means, comprising an upper spray 
arm 26 that is positioned above the upper rack 13 for 
rotation about a vertical axis to eject liquid generally 
downwardly on the articles. 

Referring now to FIGURE 2 in conjunction with FIG 
URE 1, it is seen that the bottom of the washing en 
closure 12 is de?ned by a bottom wall 27 which has a 
centrally depressed portion forming a sump 28 that re 
ceives liquid admitted by the inlet valve 20. 

‘ Means are provided for circulating liquid from the 
sump 28 to the ?rst and second spray means 25 and 26 
and comprise a motor-pump assembly 29 that is vertical 
ly arranged within an opening 30 provided in the enclosure 
bottom wall 27. The motor-pump assembly 29 includes 
superimposed ?rst and second pump means 31 and 32 
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4 
that are concurrently operable by a reversible electric 
motor 33. The ?rst pump means or upper pump 31 in 
cludes an axial-?ow type impeller 34 connected to the 
upper end of the motor output shaft 35 for rotation there 
with within an upper pump housing 36. The upper pump 
housing 36 has a radial inlet 37 that is ?uid connected to 
the washing enclosure sump 28 and an outlet 38 that is 
connected to the ?rst spray means or lower spray arm 25. 
The second pump means or lower pump 32 includes a cen 
trifugal-type pump impeller 39 connected to the lower 
portion of the motor output shaft 35 for rotation there 
with within a lower pump housing 40. The lower pump 
housing 40 has an axial inlet 41 that is ?uid connected to 
the sump 28 at an elevation lower than that of the inlet 
37 for the upper pump housing 36 and has an outlet 42 
that is connected by a riser conduit 43 to the second spray 
means or upper spray arm 26. The lower pump housing 
40 has another outlet 44 which is connected by a conduit 
(not shown) to a drain (not shown) in a well-known man 
ner. 

The foregoing structure is generally similar to that 
described in the aforementioned US. Patent No. 3,079, 
094, and, when the pump motor 33 is energized to rotate 
its output shaft 35 in a ?rst or “circulate” direction, the 
upper and lower pump impellers 34 and 39 are concur 
rently operated thereby in such a manner that if liquid is 
present at both the upper and lower inlet-s 37 and 41 both 
the upper and lower pumps 31 and 32 will be primed 
thereby and liquid will be pumped under pressure to both 
the upper and lower spray arms 26 and 25. When the 
motor 33 is energized to rotate its shaft 35 in a reverse 
or “drain” direction, both of the impellers 34 and 39 will 
be rotated, but only the lower impeller 39 will act to 
draw the liquid through the lower inlet 41 to discharge 
the same through drain outlet 44. 
A sequence control means 45 having a manually op 

erable knob 46 is conveniently positioned on the door 15. 
The sequence control means 45 is disposed within the 
door 15 and the knob 46 projects out through the front 
wall of the door 15 to be conveniently manipulated by 
the operator of the dishwasher 10. 

Referring now to FIGURES 3-5, the control system for 
a presently preferred embodiment of the present inven 
tion and its predetermined sequence of operation are 
schematically and graphically represented. The control 
system comprises the sequence control means 45 which 
includes a synchronous electric timer motor 47 that drives 
a plurality of cams ‘48-52 that control, respectively, a 
plurality of switch elements 53—57. The knob 46, timer 
motor 47 and cams 48—52 are, of course, mechanically 
interconnected in a well-known manner. 
Power is introduced into the control system through 

terminals L1 and L2. A master switch 58 is operative 
with the closing of the door 15 such that the control sys 
tem cannot be energized until the door 15 is securely 
closed. The switch 53 controls the energization of the 
timer motor 47, which, when energized drives all of the 
cams 48-52. The switch element 55 controls the opening 
and closing of the liquid inlet valve 20 and, when closed, 
energizes a solenoid 20a to open the inlet valve 20. The 
switch element 54 controls energization of the heating 
element 24. The switch elements 56 and 57 control the 
operation of the pump motor 33. The motor 33 includes 
a run winding 59 and a pair of start windings 61 and 62. 
The switch element 56 controls the energization of both 
the run winding 59 and one of the start windings 60 and 
61, and the switch element 57 determines which of the 
start windings 60 or 61 is energized upon the closing 
of the switch element 56. 
The liquid inlet valve 20 is of a well-known type and 

is operated by the solenoid 20a. When the solenoid 20a 
is energized by closure of the cam-operated switch ele 
ment 55, the liquid inlet valve 20 is fully opened. When 
the switch element 55 is open, the valve 20 is fully closed. 
The valve 20 is of the type that, when in its fully open 
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position, passes liquid at a ?xed volumetric rate. Hence 
the volumetric amount of liquid admitted to the washing 
enclosure 12 is proportional to the length of time that the 
inlet valve 20 is opened through energization of its sole 
noid 20a by closure of the switch element 55 by the 
cam 50. 
The conventional con?guration and arrangement of the 

cams 48-52 is usually such that a conventional complete 
operational cycle of the dishwasher 10 involves in order: 
one or more pre-rinse periods; a wash period; and one 
or more post-rinse periods. The last post-rinse period is 
normally followed by a drying period wherein the articles 
are heated by the electrical resistance heating element 24 
to facilitate their drying. Each of the conventional pre 
rinse, wash and post-rinse operations includes in order: 
(1) a ?ll period wherein the pump motor 33 is deenergized 
and the water inlet valve 20 is opened to admit liquid 
to the washing enclosure 12, (2) a rinse or wash period 
wherein the liquid inlet valve 20 is closed and the pump 
motor 33 is energized to cause the motor output shaft 35 
to rotate in its ?rst or “circulate” direction, and (3) a 
drain period wherein the liquid inlet valve 20 remains 
closed and the pump motor 33 is energized to rotate‘its 
shaft 35 in a reverse or “drain” direction. The conven 
tional con?guration and arrangement of the cam 50- is 
such that the switch 55 will be closed for a suf?cient 
length of time during each of the conventional or 
“normal” ?ll periods to admit enough liquid to the wash 
ing enclosure 12 so that both the upper and lower pumps 
31 and 32 will be primed during each of the subsequent 
conventional rinse or wash periods and liquid will then be 
ejected from both the upper and lower spray arms 26 
and 25. 
As previously noted, the articles having the most gross 

food solids, such as pots, pans, plates and platters are 
usually located in the lower rack 14 within the lower 
portion of the washing enclosure 12, and it would be 
desirable to provide means for spraying liquid only down 
wardly on these articles and then pumping the liquid and 
the entrained solids thus removed by it out of the wash; 
ing enclosure 12 to the household sewer system or drain 
before initiating any conventional spraying operations in 
which liquid is ejected both upwardly and downwardly on 
the articles. In accordance with the present invention, it 
has been found that such a desirable initial “downwardly 
only” spraying or rinsing operation can be incorporated 
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into the conventional dishwashers of the foregoing type _ 
by providing means for periodically limiting the volume 
admitted by the liquid inlet valve 20 to the washing en 
closure 12 to an amount such that only the lower pump 
32 is primed. 
As best illustrated in FIGURES 3 and 4, this is ac 

complished in the presently preferred embodiment of the 
present invention by so modifying of the con?guration 
of the cams 48—52 of the sequence control means 45 such 
that the early portion of the operational cycle for the 
dishwasher 10 includes in order: 

( 1) An initial “short” ?ll period in which the cams 
51 and 52 operate the switch elements 56 and 57 to de 
energize the pump motor 33, and the cam 50 holds the 
switch element 55 closed just long enough to open the 
inlet valve 20 to admit only enough liquid to the washing 
enclosure 12 to prime the lower pump 32; 

(2) A “downward only” rinse period in which the 
cam 50 operates to open the switch element 55 and close 
the inlet valve 20, and the cams 51 and 52 operate the 
switch elements 56 and 57 to energize the motor windings 
59 and 60 of the pump motor 33 to rotate its shaft 35 
in the “circulate” direction causing liquid to be circulated 
only by the primed lower pump 33 to only the downward 
ly ejecting upper spray arm 26; 

(3) An initial drain period in which the cam 50 op 
erates to retain the switch element 55 in its open posi 
tion and the inlet valve 20 closed, and the cams 51 and 
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6 
52 operate the switch elements 56 and 57 to energize 
the motor windings 59 and 61 of the pump motor 33 to 
rotate its shaft 35 in the reverse or “drain” direction 
causing liquid and entrained removed food solids to be 
discharged from the enclosure 12 by the lower pump 32 
through the drain outlet 44; 

(4) A second “short” ?ll period in which the earns 
51 and 52 operate the switch elements 56 and 57 to de 
energize the motor 33, and the cam 50 holds the switch 
element 55 closed just long enough to open the inlet 
valve 20 to admit only enough liquid to the washing 
enclosure 12 to prime the lower pump 32; and 

(5) A second drain period in which the cam 50‘ op 
erates to open the switch element 55 and thus close the 
inlet valve 20, and the cams 51 and 52 operate the switch 
elements 56 and 57 to energize the motor windings 59 
and 61 of the pump motor 33 to cause its shaft 35 to 
rotate in the “drain” direction causing liquid and entrained 
food solids to be discharged from the Washing enclosure 
12 by the lower pump 32 through the outlet 44. 
As illustrated in FIGURES 3-5, the remainder of the 

dishwasher operational cycle immediately follows the 
second drain period and preferably includes two “normal” 
pre-rinse periods, a “normal” wash period and three 
“normal” post-rinse periods followed by a drying period. 
As illustrated in FIGURES 4 and 5, each of these “nor 
mal” pre-rinse, wash and post-rinse periods includes in 
order: 

(1) A “normal” ?ll period in which the cams 51 and 
52 operate the switch elements 56 and 57 to de-energize 
the pump motor 33 and the cam 50 holds the switch ele 
ment 55 closed long enough to open the valve 20 such 
that enough liquid is admitted to the washing enclosure 
to prime both the upper end lower pumps 31 and 32; 

(2) An “up and down” wash or rinse period in which 
the cam 50 allows the switch element 55 to open and 
thus closes the inlet valve 20 and the cams 51 and 52 
operate the switch elements 56 and 57 to energize the 
motor windings 59 and 60 causing the pump motor 33 
to rotate its shaft 35 in the “circulate” direction causing 
both the upper and lower pumps 31 and 32 to circulate 
pressurized liquid to both the upper and lower spray 
arms 26 and 25; 

(3) A drain period in which the cam 50 allows the 
switch element 55 to remain open and the inlet valve to 
remain closed and the cams 51 and 52 operate the switch 
elements 56 and 57 to energize the motor windings 59 
and 61 to cause to energize the motor 33 to rotate its 
shaft 35 in the reverse or “drain” direction wherein the 
lower pump 32 discharges liquid and entrained food solids 
from the washing enclosure 12 through the lower pump 
drain outlet 44. 
The cams 50, 51 and 52 are so con?gured and ar 

ranged as to allow the switch elements 55 and 56 to re 
main open following completion of the last post-rinse 
drain period, whereby the inlet valve 20 remains closed 
and the pump motor 33 remains de-energized for the 
balance of the operational cycle. The cam 49 is con 
?gured and arranged to allow the switch element 54 to 
remain open from the beginning of the operational cycle 
until the completion of the last post-rinse drain period, at 
which time it closes the switch element 54 and main 
tains the same closed and electrical heating means 24 
energized for the balance of the operational cycle. 

Of course, the con?guration of the cam 48 is made 
such that when the control knob 46 is initially manually 
rotated a few degrees at the beginning of the operational 
cycle, the cam 48 closes the switch element 53 to energize 
the timer motor 47 and from that moment on retains the 
switch element 53 closed throughout the complete dish 
washer operational cycle, whereby the timer motor 47 con 
tinues to drive all the cams 48-52 until the cam 48 allows 
the opening of the switch element 53 at the end of the 
operational cycle. 
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The durations of the various periods of the dishwasher 
operational cycle are of course dependent upon the sizes 
of the valve 20 and the washing enclosure 12 and the 
characteristics of the pumps 31 and 32. FIGURES 4 and 
5 illustrate typical time periods which have produced 
satisfactory results with an otherwise conventional dish 
washer that has been modi?ed in accordance with the 
foregoing teachings of the present invention. 

Thus, it can be seen that the present invention provides 
a dishwasher having ?rst and second spray means which 
are arranged to respectively eject pressurized liquid gen 
erally upwardly and downwardly upon articles contained 
within its washing enclosure to effect a washing action 
thereon and that are respectively supplied with pres 
surized liquid circulated from the washing enclosure by 
concurrently operated ?rst and second pump means hav 
ing inlets vertically spaced apart within the washing en 
closure, with means for automatically periodically limit 
ing the amount of liquid admitted to the enclosure to an 
amount such that only the pump means having the lower 
inlet will be primed and concurrent operation of the 
two pump means will result in liquid then being 
sprayed only downwardly upon the articles. 
As will be evident in the foregoing description, certain 

aspects of the present invention are not limited to the 
particular details of construction of the examples illus 
trated and it is contemplated that various modi?cations or 
other applications may occur to those having skill in 
the art. For example, the common drive means for the 
two pump means might be a unidirectional motor and 
diverter valve means of a well-known construction might 
be employed to selectively shift the liquid discharge from 
the lower inlet pump means between the downwardly 
ejecting spray means and the drain outlet. It is therefore 
intended that the appended claims shall cover such modi 
?cations and applications as do not depart from the true 
spirit and scope of the present invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. An automatic dishwasher comprising: 
(a) a washing enclosure for receiving and containing 

articles to be washed therein; 
(b) liquid supply means for supplying liquid to said 

enclosure; 
(c) spray means in said enclosure for affecting a wash 

ing action on the articles by ejecting liquid thereon, 
said spray means including 

(i) ?rst spray means for ejecting liquid generally 
upwardly on the articles, and 

(ii) second spray means for ejecting liquid gener 
ally downwardly on the articles; 

((1) means for circulating liquid from said enclosure 
to said spray means including 

(i) ?rst pump means having an inlet connected 
to said enclosure and an outlet connected to said 
?rst spray means, 

(ii) second pump means having an inlet con 
nected to said enclosure at an elevation lower 
than that of said inlet of said ?rst pump means 
and an outlet connected to said second spray 
means, and 

(iii) drive means for concurrently operating said 
?rst and second pump means; and 

(e) control means for periodically limiting the liquid 
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supplied to the enclosure by said liquid supply means 65 
to an amount such that only said second pump means 

8 
is primed thereby and operation of said drive means 
will then cause liquid to be ejected only generally 
downwardly on the articles. 

2. The invention of claim 1, wherein said control means 
includes: 

(a) an electrically-operated valve in said liquid supply 
means; and 

(b) sequence control means comprising a timer motor 
and switch means controlling the opening and closing 
of said valve and operated in a predetermined opera 
tion sequence by means driven by said timer motor. 

3. The invention of claim 2, wherein: 
(a) said valve is of a type wherein the amount of 

liquid supplied by said supply means to said enclos 
ure is proportional to the length of time that said 
valve is opened; and 

(b) said means driven by said timer motor comprises 
cam means so con?gured and arranged relative to 
said switch means that said predetermined opera 
tional sequence includes a period in which said valve 
is opened just long enough so that the amount of 
liquid supplied to said enclosure by said supply means 
during said period is only enough to prime said sec 
ond pump means therewith. 

4. The invention of claim 3, wherein said cam means 
are so con?gured and arranged relative to said switch 
means such that said period occurs during the initial 
operation of said valve during said predetermined opera 
tional sequence. 

5. The invention of claim 1, wherein: 
(a) said ?rst spray means is in the lower portion of 

said enclosure; and 
(b) said second spray means is in the upper portion 

of said enclosure. 
6. The invention of claim 1, further including verti 

cally-spaced upper and lower rack means for supporting 
the articles within said enclosure. 

7. The invention of claim 6, wherein: 
(a) said ?rst spray means is below said lower rack 
means; and 

(b) said second spray means is above said upper rack 
means. 

8. The invention of claim 6, wherein: 
(a) said ?rst spray means is below said lower rack 
means; and 

(b) said second spray means is above said lower rack 
means. 

9. The invention of claim 6, wherein: 
(a) said ?rst spray means is below said upper rack 
means; and 

(b) said second spray means is above said upper rack 
means. 
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