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(57) ABSTRACT

A dislwvasher can include a tub defining a treating chamber
receiving dishes fiir treatment. a spray systeni providing,
treating liquid to the treating chamber. a first dish rack
located in the tub and having a bottom wall tiered to fomi
multiple levels defuiin an effective inclination angle for the
bottom wall. and a second dish rack loca(cd below thc lirst
dish rack and havuig an inclined nou-ticrixl bottom wall.
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FIG. 4
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1

GLASSES RACK FOR DISHWASHER

CROSS REFERENCE TO RELATED
APPI IGA'I'IONS

1'his application is a contimiation of U.S. application Ser.
No. 15/416.687, filed Jan. 26, 2017. which is a continuation
of U 8 application Ser No 14/620,688. filed lich 12, 2015,
entitled "Cilasses Rack for Dishwasher," now U.S Pat. No.
10.349,804, issued Jul. 16, 2019, wluch clainw Ihe benclil of
U.S. Provisional Patent Application No. Cil/94(h.101. filed
Fcb. 28, 2014, all of which are incorporaled herein by
reference in their entirety

13A(7K(iR(RINI )

I lousehold dishwashers typically include one or nhore
dish racks for holding variouc types of dishes in the dish-
washer tub 'I'raditionally, a dishwasher includes an upper
rack that holds glassware and small dishes. and a lower rack
thai holds larger dishes. such as plates. These two dish racks
usually consume most of the space inside the dishwasher
lub. Some dishwashers may also include a tlurd dish rack,
often for silverware and other khw pnxfile utensils.

SUMMARY

Iii chic aspect, tile present disclosure relates to a dislh-
washer including a tub defining a treating chamber receiving
dishes for (reatnhent, a spmcy system providing treating liquid
to the treatmg chamber, a first dich racl located in the tub
and having a bottom wall tiered to form muluple lcvcls
defining an eifective inclination an le for the bottom wall,
and a scwond dish rack located below thc Iirsl dish rack and
having a non-tiered bottom wall inclined at an angle niatch-
ing Ihe cfii:chive uicluhatiou imgic imd parallel lo lhc Iirsl
dish rack bottom wall

In another aspect. the present disclosure relates to a
disiuvasher including a tub definin a treating chanhber
receiving dishes for treatment, a spray system providing
treatina liquid to the treating chamber. and a dish rack
located in the tub and having a bottom walL a side wall
cx1 ending upw urdly Irom the ho(lorn hc all and 1 ermine luhg in
an upper ed e. with an angled portion fomted in the bottom
w all. mid a spray tube carried by the bot(om w all imd having
noxxles emitting spray along the angled portion.

l3RII!I'IIS('RIP'I'ION Ol'I'Ui'. DRAWINGS

In the drahvings
FI(i 1 is a schenhathc side viehv of a dislnvasher v ith a

glasses dish rack according to one embodiment.
FI(J. 2 is a schematic diagram of a control system for the

dishwasher oi'IG. 1.

FIG. 3 hs a schematic I'rout view of the glasses dish rack
of FIG. 1.

l1(i 4 is a schematic top view of the gkcsses dish rack of
lil(i. 1

FIG. 5 is a schematic top view of a Ihdasses dish mock

according to another embodiment.
FIG. 6 is a schenuithc top view of a glasses dish rack

according lo ago(her embodiment.
FIG. 7 is a schematic Ibonl view oi'a dishwasher tub with

a glasses dish mack according to another einbodiment for use
below a tiered dish mack

12,385 B2

FICi 8 hs a schematic frog( view of a dish rack accoriluhg
to mhothcr cmbodimcnl.

FICi 9 is a schematic top view of the dish rack of FI(i. 8.

DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

FICi. 1 illustrates a perspective view of an exemplary
mhtonhated dishwasher 10 according to a first embodiment
'I'he dishwasher 10 shares many features of a conventional

i i(
automat(xi dishwasher. which will not bc descnbed in detml
hcrcin exccp( as necessary for a complctc uudcrstanduig of
the invention. A chassis 12 may define an interior of the
dishwasher 10 and may include a frame, with or without
panels mounted to the frame I'or built-in dishwashers, outer
panels are typically not needed. Ihor dishhvashers that are not
built into cxisluig cabuiclry, the chassis 12 may include thc
panels mounlixl lo Ihc Ir;mie lo Ionn a cabinet Rhr Ihe
dishwasher 10. An open-faced tub 14 may be provided
v ithin the chassis 12 and may at least partially define a

io treating chamber 16 for washing or othe(wise treating
dishes 11(e open face ofthe tub 14 defines an access opeui ng
fihr lhc trashing chamber 16.

A closure clcmcnl. such as a door assembly 18, may bc
movably mounted to the dishcvasher 10 for movement

,, between opened and closed positions to selectively open and
close the treating chamber access opening defined by the
open face of the tub 14. 1'Inis. the door assembly 18 pmvides
acccsshbhli(y to the trcatuhg Chamber 16 for the loading and
unloading ol'dishes or other waslrable hlmns. It should be
appreciated that the door assenhbly 18 may be secured to the

h(i lower front edge of the chassis 12 or to the lower front edge
of the tub 14 via a hinge assenhbly /not shown) configured
to pivot the door assembly 18 When the door assembly 18
is closed, user access lo thc ucauu chamber 16 nmy be
prcvmhtcd, whcrcas user access to the treating chamber 16I'ay be permitted when the door assembly 18 is open.
Alternatively, the closure element may be slidable relative to
the chassis 12, such as in a drahver-type dishwasher, wherein
the access opening for the treating chamber 16 is formed by
an open-top tub Other coniiaurations of the closure element

co relative to the chassis 12 and the tub 14 are also within the
scope of the invention.

Dish holders. (lluslralcd ui (hc fomh of upper, middle, and
lower dish racks 20, 22. 24, may bc loca(cd wh(hhhh thc
trcaluhg chamber 16 mid rccmhe dishes for trcalmcnt, such
as washing. 11(e upper. middle. and lower racks 20, 22, 24
are typically mounted for sli(bable nhovement in and out of
the treating chamber 16 for ease of loadin and unloading.
Other dish holders may be provided, such as a silvehcvare
basket, separa(c from or combuicd with thc upper, middle,

c and lower racks 20. 22, 24. As used uh this descnpuon. Ihe
tenn '*dish/cs)" is uilcndcd lo bc gcncnc to any item, suhgle
or plural, that may be treated in the dishwasher 10. includ-
ing, v ithout limitation, dishes, plates, pots, howls, pans,
glassv are, and silverware.

h. A spmcy system may be provided for spraying liquid in the
trcaluhg chamber 16 and may bc provided hn the I'orm oi; Ibr
cxiunplc, au upper spray assembly 26, a middle spray
assembly 28, mid a lower spray asscnhbly 30. Thc upper
spray assembly 26, the middle spray assembly 28, and the

(o lower spray assembly 30 are located. respectively, above the
upper mck assembly 20, beneath the middle rack assembly
22. and beneath the lower rack assembly 24 and are illus-
trated as rota(ing spray anna by cxiunple but are not limiled
to such posithoiw and sprayer hype. Thc spray system may

sc iiirlhcr include a rack spray assembly 32 coupled to Ihe
upper dish mack 20: the rack spmcy assenibly 32 will be
discussed in further detail beiov. Iiurthermore, the spray
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sys&em may include add&tional m&d&or al&cmat&ve spray
assemblies. I'or exan&pie, a distribution header or spray
manifold may be located at the rear of the tub 14 at any
vertical position An exen&plary spray maniti&ld is set forth
in detail in U.S. Pat. No. 7.594.513. issued Sep. 29. 2009,
and titled "Multiple Wash Zone Dishwasher." which &s

incorporatixl herc&n by rcfi:rance u& us cntiretv.
A rec&rculat&on system may bc provnled fi&r rcm&rculatu&g

liquid from the treating chamber 16 to the spray systen&. The
recirculation system n&ay include a sump 34 and a pump
assembly 36. I'he sun&p 34 collects the liquid sprayed in the
treating chamber 16 and may be formed by n sloped or
recess portion of a bottom wall of the tub 14. The pump
assembly 36 may include bo&h a drain pump 38 and a
rim&rculdtion pump 40. Thc dmu& pump 38 mav draw hqu&d
fmm the sump 34 and pun&p the liquid out of the dislnvasher
10 to a household drain line (not shown) The recirculation
pump 40 may draw hqu&d from the sump 34, and the liquid
may be simultaneously or selectively pumped through a
supply conduit or tube 42 to each of the spray assemblies 26,
28. 30. 32 Ibr sclcct&ve spraying. Wlulc not shown, a hqu&d

supply system may include a water supply condui& coup)cd
with a household ivater supply for supplying v ster to the
treatin chamber 16

A heating system including a heater 44 may be located,
for example. w&thin the sump 34 for heating, the liquid
contained in the sump 34.

A conuol sys&cm u&cludu&g a controller 46 nuiy also bc
includcsl u& the d&shwashcr 10, wluch may be operably
coupled with venous con&ponents of the dishwasher 10 to
implement a cycle of opemt&on 'I'he controller 46 n&ay be
located ivithin the door assembly 18 as illustrated. or it may
alternatively be located somewhere within the chassis 12.
The contmller 46 may also be operably coupled with a
control pm&el or user u&terfacc 48 for rcce&v mg user selcctcd
h&pUB &I&xl count&UU&c&lung u&lo&tnduon 10 thc Uscn Thc User
intcrfdcc 48 may include opcrauonal con&rois such as d&als,
lights. switches, and displays enabling a user to input
commands, such as a cycle of operation, to the controller 46
and receive information.

As iflustrated schematically in FIG, 2. the conuoller 46
may bc coupled wuh thc heater 44 lor hwitu& the wash
1&qu&d dunng a cycle of operation. &he dram pump 38 for
drainu&g liquid Ibom thc treatu&g chamber 16, and thc
recirculation pump 40 fi&r recircuLsting the wash liquid
during the cycle of operat&on. 'I'he contmller 46 may be
provided &vith a memory 50 and a central processing unit
(CPU) 52. The memory 50 may be used for storin control
sofiw are 0&a& may be cxecutcd by thc CPU 52 m completing
a cycle of opcrat&on us&ng thc d&sl&washer 10 and any
additional sof&ware. For cxamplc, thc memory 50 may store
one or more pre-progran&med cycles of operation that may
be selected by a user and completed by the dislnvasher 10.
The controller 46 may also receive input fbom one or more
sensors 54. Non-lim&ting examples of sensors that mny be
conunun&cably coupled w&th thc cu&uruller 46 include a
tempera&urc sensor and turbnl&ty sensor to determine the so&l

load assoc&atcd w&th a sehx&cd grouping of ihshcs. such as
the dishes assoc&ated w&th a particular area of the treating
chamber 16

The dishwasher 10 may include all of the above exem-
plary systems„a selection of the above exemplary systems,
and/or o&hcr systems no& 1&sted above ds desired. Further,
some of &hc sys&cnw may be combu&cd wuh o&her systcnw
and/or may slmrc componenm with o&her ays&ems. Examples
ofother sys&ems that the dislnvasher may h&rther include are
a dispensing system that supplies one or more treating

agm&&s or chcmis&ucs &o thc &resting chamber 16 and an air
supply system tl&at may pmvide air, which may be heated or
not heated, to the treating chamber 16, such as for drying,
and/or cooling the dishes An exemplary air supply system
is set forth in U.S. patent application Ser. No. 12/959,673,
filed Dec. 3. 2010 and published as U.S. Patent Application
Publ&cat&on No. 2012/0138106 on Jun. 7, 2012, both of
wh&ch arc &ncorpora&ed here&n by rcfi:rance &n their m&tire-

ties.
&o lfeferring noiv to l&ICi. 3. the upper dish rack 20 may be

particuLsrly configured to hold drinking vessels. such as, ti&r

example. tall and slu&rt nm&blers. including old fashioned
glasses. rocks giasses, and highballs, stemware, such as wine
ghisses, nnu1au glasses. &Iud &UI&p and w&Uccr chdn&p&ignc

glasses, anil'ters, goblc&s. boulcs, mu s, and thc like, wluch
are heremafter referred &o as "glasses'* with it heing under-
stand that "glasses" includes those exen&plary drinking,
dishes listed abuse in addi&ion to others not listed herein
Therefore it may be referred to as a dish rack, glasses dish

&o rack. or classes rack and those tern&s are used interchange-
ably hcrcu&. Thc glasses may bc made of any suitable
ma1crial, including glass, cir;mucs, plus&&c, and mc&als and
are not limited to glass materials While the glasses dish rack
20 n&ay be located near &he &op of the tub 14, the glasses dish
mack 20 need not be the uppermost d&sh mack &n the tub 14 and
is only heretofore referred to as "upper** for convenience.

The glasses dish rack 20 may be constructed of a wire
frame cflcct&vcly fomung oppos&ng s&dc walls 60. a Iron1
wall 62 (FI('. 4), a rear wall 64 (FIG. 4), and a bouom wall

so 66 that together define an open-top glasses holding com-
partment 68. I'he bottom &vali 66 may be completely flat, as
illustrated by example, &o form a flat bottom dish rack or
may have a varied configuration comprisin a plurality of
inclu&ed and, possibly. flat walls that effectively fomts an

&s overall honzontal bouom or an incl&ncd bouom as will be
described in more detail below Add&t&onally, a plumlity of
glass supports 70, such as a panel. tines, or other struc&urea,
may extend upwardly from the bottom wall 66 and/or the
side walls 60, the front wall 62, and the rear wall 64 to

do support various glasses, such as, for example, a wine glass
72 and a tall tumbler 74. If panels are used for fom&ing the
glass suppor&s 70, &hc panels may have tluough opc&ungs Ibr
thc easy passu&g ol'1&qu&d. The glass supports 70 may bc
configured &o posi&ion thc glasses 72, 74 at angles A. B less
than about 45 degrees relative to the horizontal. In this
embodiment, the horizontal is about coincident with the
bottom wail 66 of the dish rack 20 The angle.&. B may be
defined as the angle bet&veen the side wall of the glass and
honzontal. If &hc s&dc wall ol the glass &s mirvcd, then &he

o angle may be dciincd as &he angle betwem& a lu&c uu&gent &o

the glass side wall m&d thc houzontal. Thc parucular angles
A, 13 at v hich the olasses 72, 74 are inclined. which may be
equal or not equal, are a compromise between (I ) the overall
he&ght of the dish rack 20 and the port&on of the glasses 72,

&s 74 extending above the dish rack 20 and (2) suitable draining
of 1&ip&id from the uucuor m&d ex&erior surfaces of thc glasses
72, 74. As thc angles A, B increase to unprovc dra&nin, thc
ovcrafl he&ght u&crcascs. &hereby consiunu&g morc valuable
space within the tub 14 On the other hand, as the angles A,

io 13 decrease to reduce hei ht and minimize the space required
v ithin the tub 14, draining perfonnance may decrease.
Exemplary preferred glass inclination an les range from
about 5 to 45 dcgrces, w &th a prefi:rrcd m&glc be&ng aboui 15

ilcgrecs. Thc prcfcircd u&clh&d&&on augh: UUII'ary foi il&I-

ss fi:ren& types of glasses ds the draiiung bchav&or may difli:r
due to mherent stn&ctural ditferences. such as the contour
and inclination of the side &vali of the glasses

Petitioner Samsung Ex-1001, 0011
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To accomplish thc inclined posnioning ui the illustrated
exemplary embodiment, the wine olass 72 is supported by a
firs row of glass supports 76 shorter than a second n&w of
glass supports 78, and the tall tumbler 74 is suppotttxf by a
third row of glass suppotts 80 shorter than a fourth row of

lass suppotts 82. Optionally, the lass supports 70 mny
form a cradle or notch for each ol'Ihe glasses 72, 74 Io rctmn
thc glasses 72, 74 in a particular location mid prevent the

lasses 72. 74 from rolling within the dish rack 20 As seen
in l&ICi. 4. the dish rack 20 may be configured to hold
nniltiple rows of glasses 72, 74, and the illustrated embodi-
ment includes a first row of multiple wine glasses 72
supported by the first and second rows of glass supports 76,
78 nnd a second row of multiple tall tumblers 74 and
multiple wuic glasses 72 supported by the finrd and fourth
ra&vs of lass supports 80. 82 1be glass suppnrts 70 may be
confi ured to best hold a specific type of glass, such as the
wine glasses 72 in the first mw. or may be configured to
more genencally hold multiple types of glasses. such ns the
wine glasses 72 and the tall tumblers 74 in the second row.
Thc glass supports may beadjustablc, which v,oulii allow
thc user to uidividually place ihlleren1 sized lasses and
ensure that the niminiuni angle needed to drain water front
the iten& is achieved. The glass mack 20 may hirther be
confiaured tn automatically pivot each glass to a desired
posltioll.

Optionally, the glasses dish mock 20 may be equipped v. ith
the rack spray assembly 32 adapted tu provnle Irwituig liquid
Io thc interior of thc glnsses 72, 74. Wlule Ihc glasses 72, 74
may be subjected to the treating liquid provided by the nther
spray assemblies, such as the upper spmy assembly 26 (I 1CI.

I). the incluied orientation of the glasses 72, 74 faces the
openings for the glasses 72. 74 generally downward (I.e.,
relative to the horizontal) such that the other spray nssem-
blics. such as thc upper spray assembly 26 (FIG. 1). may
provide an insuflicient iunount of hquid into fiie glasses 72,
74 Io properly treat the interior of Ihe glasses 72, 74. The
rack spmy assembly 32 may include any suitable type of
sprayer and is shown by exaniple as a stationary spray tube
90 with a first rov of spray nozzles 92 facin the first row
of glasses nnd n second row of spray nozzles 94 facing the
second rom ol'lasses. The spray nozzles 92. 94 may bc
positionixi Io spray treating liquid uito thc uiteuor ol thc
glasses 72, 74, and thc volume and velocity of the treating
liquid emitted front the spray nozzles 92, 94 may be set
based on the type of glasses. may be generic ti&r all types of

lasses, and/or may be vanable from one treatin cycle of
operation to another and/or within a single tres(it&8 cycle of
operation. Additionally, thc spray nozzles 92, 94 may spray
liquid alternately (c.g., between rows~&nc rom at a time
whcrcui thc row s arc scqucnccd on and ofl', witlnn rows
sets of nozzles within a mw sequenced on and off). cnn-
timiously. and/nr intermittently

The rack spray assembly 32 may be fixedly mourned to
the glasses dish rack 20 for movement therewith when the
dish rack 20 is slid rclauvc to thc Iub 14, as illustrated, or thc
reel spray assembly nuiy bc Iixcdly mountcii to the tub 14
so as to retain its position rclativc to Ihe Iub 14 upon
movement of the dish rack 20. In the ti&rmer case. the rack
spray assembly 32 may dock with the supply tube 42 (lqCI.
1) or other stnicture of the liquid supply and/or recirculation
systems when the glasses dish reel 20 is slid to its most
ream nrd position in thc Iub 14 Io estabhsh fhixl conumuu-
cauon with Ihc i&qual supply mid/or recirculation systems.
By example, thc illustrated rack spray assembly 32 uicludcs
a connectnr 96 located at the rear end of the spray tube 90
and adapted to mate or dock with a receiver 98 in the tub 14.

Thc rcccivcr 98 may bc mounted at the rear ol'hc tub 14.
such as to the supply nibe 42 (I'ICi I), or in any other
suitable location

'I'he glasses dish rack 2U may be niodihed to acconuno-
date any type or arrangement of Passes. Such modifications
may include. for example. employing multiple sprayers of
the &tune type or dill):rent types and rearranging thc glass
supports and/or thc sprayer(s). Wtfilc numerous vanations of
the glasses dish rack 20 are feasible. exeniplary alternative

In embodinients of the glasses dish rack are illustmted in I'I(ig
5 and 6. In the following description of the alternative
embodiments. eiements similar to those ofprevious embodi-
ments are identified with the same reference numemt bear-
ing a lcttcr, c.g., 20A. 20B. ctc.

Referring Io FIG. 5, Ihc glasses dish rack 20A has bccn
modified to hold a greater munber of shorter glasses, shown
by example as short tumblers IUU and mugs 102 The dish
mack 20A is similar to the dish rack 20 of I'ICI 4 and
elements similar to tin&se of previous embodnnents are

zo identified with the same reference numeral bearmg a letter
A, tints it will be understood that thc dwh rack 20A also
includes a wire frame cfii:ctively forming opposuig sale
walls 60A, a fmnt wall 62A, a rear wall 64A, and a bottom
wall 66A that tngether define an open-top glasses holding
cmnpartment 68A The glasses 100, 102 are arranged in four
rows. with each row supported by n correspondin one of the
first. second, third, or fourth roivs of glass supports 76A,
78 C, 80A. 82A. Thc glass supports 70A nrc arranged to
onm&1 Ilm glasses 100. 102 ui mi incluicd position less than

&o about 45 degrees relative n& the horizontal, as ul the previous
embndiment. 'I'n accomniodate the mcreased number of
glasses, the rack spray assembly 32A of the dish rack 20A
includes a second spray tube 104 in addition to the first spray
tube 90 C. The first spray tube 90A is located between the

&s Iirst and second rows of glasses to spray Ireaung hquid into
the glasses 100, 102 in these two rows. wtule thc sixond
spray lube 104 is posiuoncd betwemi Ihc (turd and fourfii
rows of glasses to spmy treatin liquid into the glasses 100,
102 in these two roivs iiach of the spray tubes 90A, 104

to includes a single row of spray nozzles 92A. 106, and the
spray tubes 90A. 104 (nay rotate about their respective
longitudinal axes such Ilia( the spray nozzlcs 92A. 106 spray
trcatuig liquid into their adiaccnt rows ol'lasses altematcly.
By rotatuig thc spray tubes 90A. 104, thc treating fluid may
be sprayed in nndtiple spray angles and trajectories. Option-
ally, the spray tubes 90A. 104 may include a plurality of
mws of the spray nozzles 92A. 106, or the spray nozzles
92A. 106 may lieve nn arrangement other than in rows.
Alternatively, Ihc spray tubes 90A, 104 may be stationary

o with nniltiplc sets ol'pray nozzlcs, as in the previous
embodiment, or smother type of sprayer. The spray tubes
90A, 104 &nay be fhiidly cnupled by a manifold 108 that
includes the connector 96A for docking with the receiver 98
in the tub 14. Alternatively, each of the spray tubes 90 A. 104

&s may independently dock with a corresponding receiver in
thc u.ib.

Referring now to FIG. 6, a glasses dish rack 20B and a
rack spray assembly 32B are shown, the glasses dish rack
2UI3 is a hybrid of the glasses dish rack 20 of l&ICI 4 and the

ro glasses dish rack 20A of lqCi 5. 'I'he elenients similar to
those of previous embodimets are identified with the same
reference numeral bearing a letter B, thus it will be under-
stood (liat thc dish reel 20A also includes a wire frame
eifcctivcly fornung opposing side walls 60B, a front wall

ss 62B. a rear wall 64B, and a bottom wall 66B that together
dehne an npen-tnp glasses holding conipartment 68I3 Cilass
supports 7013 are arran ed such that are arranged in four
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row s. w ith each rom supported by a curresponding one of thc
firs, second, third, or fi&rth row s of glass supports 7613. 7813,
8(llk 8213 'I'he left side of the glasses dish rack 20B &s

essentiafly identical to the left side of the glasses dish rack
20A in that it has two rows of the shorter glasse~. i.e.. the
short tumblers 100 and the mugs 102, with the romting spray
tube 90B thercbctw can. Thc right side ol'hc glasses dish
rack 20B is esscnually nlenucal tu 0&c nght sulu of the

lasses dish rack 20, w&th a single row of the taller glasses,
i e.. the wine lasses 72 and the tall tumblers 74, and the
stationary spray tube 104 oriented to spmsy treating liquid
into that row The spray tubes 90B, 104B may be fluidly
coupled by the manifold 108B that includes the connector
96B for dock&ng w&th thc reccivcr 98 ui the tub. Altema-
u&ely. eaCh of thc spray tubes 90B (havmg ix&zzlcs 92B),
1()413 (having spray nozzles 1()613) &nay independently dock
with a corresponding receiver in the tub

'flic lasses dish rack may also be modified fi&r use belov
a tiered dish rack As shov n in the alternative embodunent
in FIG. 7, a tiered dish mock 22C may be positioned as the
uppermost rack u& the tub 14C of d&shwashcr 10C. FIG. 7
schematically shows tlm bottom wall of the tiered d&sh rack
22('s a diagonal hne I), while in reality, the bottom wall
n&ay include mult&pie tiers, each having a generally hori-
zontal bottom mall. at ditfering vertical heights, as m a
stepped configumstion An exemplary tiered dish rack is set
forth in U.S. Pat. No. 8,287.660. issued Oct. 16, 2012, wiuch
is i@corpora&&xf hcrcin by rcferencc ui its enurcty. Exemplary
&ICIS fdic bCC&1 SCI&cilia&ICdllv'flustldi&XI ill plrdlltoll& 111&C

sligl&tly ofl'set from the diagonal line and labeled as a hrst
tier 'I'1. a second t&er I'2, and a third tier 'I'3 ('orresponding
sloped port&ons have also been labeled fi&r completeness as
a first sloped portion Sl. a second sloped portion S2. a third
sloped portion S3. and a fourth sloped portion S4. None-
theless, the mult&pic steps of the tierrxl bottom wall deluic an
cflbmn c inclu&at&on w &th an angle C rcldtivc to thc lx&nzon-
tal for the t&ared d&sh rack 22C. wluch is rcprcscnted by the
diagonal line D at the bottom of the tiered dish rack 22C in
the schematic 11(i 7. A lowermost dish rack 24('. upper
spray assembly 26C. middle spmsy assembly 28C. Bnd the
lower spray assembly 30C can also be included in the
dishwater 10C.

lllc gldsscs dial& rdck 20C loci&&cd below tile tie&ixl dlsll
reel 22C, parucularly the bottom wall 66C, may bc incluied
at mi angle I) relative to the horizontal from one of the side
walls 60( to the opposite side wall 60(', and the angle I) of
the inclination may be near to or match the inclination angle
C of the tiered dish mock 22C. Exemplary inclination angles
for thc angle D may be less than abuut 45 dcgrixs, such as
w i&fun a range of about 10 to 40 dcgrccs. In one emboduuent
thc;mgle D may be about IS degrees. Additionally. the
inclination angle of the glasses dish rack 22C mav advan-
tageously correspond to a desired inclination of the glasses,
such as the exemplary illustrated glasses 72, 74. 100 in FICI.

7. such tl&at glass supports or other structures may not be
nixded to support the glasses ui the dcsircd position. thc
glasses may rest on the bottom wall 66C ol thc d&sh rack
20C. Bcxmisc thc glasses can bc positioned closer to and
possibly even flat with the bottom wall 66C when the button&
wall 66( itself &s inclined, the overall height of the glasses
dish rack 20C and any portion of the glasses that may extend
above the glasses dish rack ZUC. of which there is none in
thc illustrated embodnum&t, may bc reduced. Glass supports
or other structures may still bc employed to prcvm&! the
glasses Ibom rolling andlor shdui ui thc glasses dish rack
20(1 if desired liurther, while any suitable cientiguration of
the mack spray assen&bly 32('ay be einployed, because the

gh&SSCS ill&IS& bc fBC&1&g Illc Silt&le dlrCC&loll, &.c., dow&1% Bid, so
that the treating liquid &vill tlow out of the glasses, each n&w

of the olasses may have its own dedicated spmy tube. I'or
exan&pie, a first row of the glasses, represented by the tall
tumbler 74, may receive liquid from the spmsy nozzles 92C
on the spray tube 90C. a second row of the lasses, repre-
sm&ted by the wine glass 72, may rccmvc l&qu&d Ibom the
spray nozzlcs 106C on thc spray tube 104C, m&d a tlurd row
of the olasses, represented by the short tun&bier 100. may

io receive liquid fmm spray nozzles 110 on a spray tube 112
l(eferring now to FIG 8. Ihe dish rack 20I& is a modified

hybrid & ersion of the glasses dish mack 20 of FICiS, 3 and 4
and the lasses dish rack 20A of Flfi. 5. The d&sh mock ZUD
has beni modilicd to include a contoured bottom wall 66D.
Thc dish rack 20D is constructcxl of a wire frame eflbcuvcly
forming an upper perimeter wail having opposing side walls
6UI ), a front wall 62D (I&l(i. 9). a rear wall 641) (III(i 9), and
a plurality of bottom &veils 661) that together define an
open-top glasses lmlding con&partment 68D. The bottom

&o v alla 66D may be contoured. as illustrated by example, to
fi&rm a cu&vcxf spray tube mounting poruons 63, tlat central
portions 65, oppos&ng incluied port&ons 67 and opposu&g
upstanding portions 69. I'he opposing upstanding portions
69 attach to the opposing side walls 6111) to ngidly support
the upper perimeter wall Additionally. a plurality of
upstand&n v,ire supports 75, 79. may extend upwardly from
the bottom &valis 66D and attach to the front wall 62D (FICI.
9) and rear wall 64D (FIG. 9). Furthem&orc, lateral w&rc

supports 73. 77 (FIG. 9) may extend bctw cm& corrcspondu&g
&o upstandmg wire supports 75. 79, transverse to the bottom

v afls 66D and attach to the bottom walls 66D to provide
additional rigidity to the wire fran&e of the d&sh rack 20I&.

The opposin inclined portions 67 may be configiued to
position the glasses 74 at an les E. F less than about 45

&I degrees rclat&vc to thc honzontal In Ihw embod&ment, the
honzontal is about coincident with tlm lateral wiresupports
73, 77 of thc dish rack 20D. Thc angle E, F may be dclincxf
as the angle between the inclined portions 67 and horizontal
or the side wall of the lass and horizontal If the side wall

do of the glass is curved. then the angle may be defined as the
angle between a line tangent to the glass s&de wall and the
honzontal. Thc part&euler angles E, F at wluch the glasses 74
drc lllclillcd. wit&el& 11&av bc cqllal or &lot equi&1. Brc B

compronusc bc&ween (I ) thc overall height ol'hc dish rack
2UI) and the portion of the glasses 74 extending above the
dish rack ZUI) and (2) suitable draining of liquid fmm the
interior and exterior surfaces of the glasses 74. As the angles
E. F increase to improve dmsining, the overall height
incrcascs, thereby conan&ning morc valuablespacc within

o the tub. On thc other hand. as thc m&glcs E, F decrease to
reduce height mid mi&umizc thc space rcqu&rcd w&thin the
tub, dmsining perfom&ance may decrease I ixemplary pre-
ferred olass inclination angles range from about 5 to 45
degrees, with a preferred angle being about 15 degrees. The

&s preferred inclination angle may vary for difl'erent types of
glasses as thc drdunng beha& ior may d&fler duc to inherent
structural difli:rcnces. such as the contour and &ncl&nation of
tile side willi of tile gldsscs.

'I'he opposing inclined portions 67 may fi&rn& a cmsdle for
io each of the olasses 74 to retain the glasses 74 &n a particular

location and prevent the glasses 74 from rolling v ithin the
dish mck 20D. as seen in Flfi. 9„where the plurality of
opposing inchned poriions 67 are spaced apart to allow the
glasses 74 to rest on n&o adjacent &ncl&ned ponions 67 in

ss order to prevent thc glasses 74 from rollu&g. Funhcrmorc,
the ghasses 74 may abut the curved spray tube mount
portim&s 63 (lil(i 8) to prevent the lasses 74 from sliding
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down the uiclincd portions 67. The dish rack 20D may bc
confi ured to hold multiple roivs of glasses 74. and the
illustrated embodiment includes a first now of nniltiple
glasses 74 supported by the plurality of one side of the
opposing inclined portions 67 and u second row of multiple

lasses 74 supported by the plurality of the other side of the
opposuig uiclincd portions 67. Thc uichnixi portions 67 may
be conligured to best hold a specific tvpc ol'lass, such as
the wine glasses in the first rocv, or may be configured to
niore generically hold multiple types of glasses, such as the
wine glasses and the tall tumblers in the second row. 1 he
glass rack 20D may further be configured to automatically
pivot each glass to a desired position.

llic flat central portions 65 provide an ariui bctwccn thc
Iirst and second row s defined by thc inclined portions 67 to
define a third row to provide a location to place additional
items to be cleaned such as glasses, cutlery, cooking utensils,
dishes, plates. pots. boivls. pans, lids, containers, glassware,
and sflveicvare. The items to be cleaned in the tlflrd row are
supported by the adjacent flat central portions 65 of the
bottom walls 66D. The rack can also be used to wash itcnw
other than glasses by placing thc items on surfaces 67

Optionally, the dish rack 20I) may be equipped with the
rack spray assembly 32D adapted to provide treating liquid
to the interior of the glasses 74. 'I'he rack spray assentbly
32D may include a first spray tube 90D und a second spray
nibe 104D /bavin spray nozzles 106D) similar to rhe spray
assembly 32A Iflustratixl in FIG. 5. The first and second
spray tubes 90D, 104D arc locatixi under thc curved spray
tube ntounting portion 63 fl I(i 8) on opposing sides ot the
flat central portions 65 between first and second rows of
glasses to spray treating hquid into the glasses 74 in these
nvo rows. Each of the spray tubes 90D. 104D includes a
single row of spray nozzles 92 A. 106D. and the spray nibes
90D. 104D may rotate about their respective longituduial
axes such that thc spray nozzlcs 92D, 104D may spray
trCiltlllg hquid ill fllc dll'ictioii Of fllc flat Ceillral pot IIOIIS 65.
l3y rotating, the spray tubes 90I), 104I). the treating fluid
niay be sprayed in ntultiple spnsy angles and trajectories.
Optionafly. the spray tubes 90D. 104D may include a
plurality of rows of the spray nozzles 92D, 106D, or the
spray nozzles 92D, 106D may liavc an arrimgcment other
than in rows. Altcroativcly, the spray tubes 90D, 104D may
bc Stiltloiiarv'cltil lllultlplc SCN Ol Splilv'iozzlCS, Bs Iii tllC

previous embodiment. or another type of spnsyer I'he spray
tubes 90D. 104D niay be fluidly coupled by a manifold
108D that includes the connector 96D for docking with the
receiver 98 in the tub. Alternatively. each of the spray nibes
90D. 104D may indcpcndcntly dock with a corresponding
rimciver in thc tub

lite dish rack 20 according to thc ddlbrcnt embodiments
of the invention niay be niodified to accommodate any type
or arrangement of glasses Such modifications may include,
for exaniple. employin multiple spruyerc of the same rype
or different types and rearmsnging the lese supports und/or
the sprayer fs). While numerous vanations of thc glasses dish
reel 20 arc feasible, exemplary altcmative mnbodiments of
the glasses dish rack arc illustrated m FIGS. 5. 6, 8 and 9.
In the folloiving description of the alternative embodintents,
elements similar to those of previous embodiments are
identified vvith the same reference numeml beuriitg u letter,
e.g., 20A. 20B„etc.

Other modifications may bc made to thc glasses dish rack
and to thc arrungcment of thc glasses dish rack 20 ui the
dislm asher 10. For cxamplc, the glasses if ah mck 20 may be
arranged at the upperniost position in the dishivasher tub 14,
as shown in l1fi I, or in other positions. examples of which

include below the uppermost dish rack fi e., as a middle dish
mack) and as the loweunost dish rack Additionally, more
than one of the glasses dish rack 21) may be arranged in the
tub 14. Iior exaniple, one or more of the conventional dish
racks 22. 24 may be removed and replaced with nnfltiple
glasses dish racks 20 in ustacked confi uration. The dish-
washer 10 may bc cquippixl with thc uppropnate structure
fe g., nniltiplc rcceivcrs 98) to allow a user to swap one or
nxire of the conventional dish racks 22, 24 for multiple

io glasses dish racks 20 when desired. such as when the user
has a large amoiuit of glasses to treat compared to other
dishes commoniy placed in the conventional dish racks 22,
24. In such a constniction. the receivers that are not used
when thc conventional dish reel s 22, 24 arc employed can
bc configurcxf to sclccni cly close when not coupled cc ith thc
mack spray assembly 32 When multiple glasses racks 20 are
used with one of the conventional dish racks 22, 24 at the
sante time, the multiple glasses racks 20 ntay be stacked
above or belovv the one of the conventional dish racks 22,

io 24. If the dishv,asher is sufflciently tufl„multiple glasses
racks 20 may be used in combinauon with multiple conven-
tional dish racks, and numerous configurations of thc dish
mcks are feasible

In another embodinient, the glasses dish rack 20 may
include an air dispenser operably coupled with the air supply
system so as to deliver heated or non-heated air to the
glasses for drying and/or cooling the glasses. The air dis-
penser may be a tube with nozzles, similar to thc exemplary
rack spray assemblies dcscribcxi above, or may haveany

sc other suitable configuration Optionally, air may be supplied
through the spray system. either tltiough the same conduits
and norzles that supply liquid or through additional conduits
and nozzles inte rated with the spray system. Further, the air
dispenser may be mounted to the glasses dish mock 20 for

Ic movemcnt thcrcccith and dock vctth appropnatc components
of the air supply system when thc glasses dish rack 20 is in
iIs most rearward position ui thc tub 14, or thc air dispenser
may be mounted to nib 14. If the glasses dish mack 20
includes the air dispenser, then the glasses 72, 74 may be

so oriented at an angle closer to the honzontal. at the horizon-
tuk or possibly even below the horizontal because ravity
flow of thc liquid from thc glasses 72, 74 is no longer
rcqillrcd or ilt IcBst would riot bc tile oillv lllccllalllsill lol
drymg thc glasses 72. 74.

'I'he rack spray assembly 32 ltas been shown and
described as having stationary and rotating spray tubes cvith

spray nozzies. and other numbers of spray tubes, cuch as up
to five spray tubes, or other types of sprayers are acceptable
fiir usc with the rack spray assembly 32. Exiunples ol'ther

o types ol spraycrs uicludc. but are not limited to, mtatuig
spray arms, individual spray nozzles. stutionary spray heads
with multiple spray nozzles. spray discs. flexible spray
tubes, translating fmnt to back sprayers. etc.

The glasses dish rack 20 may also be modified to hold
ss other types of dishes, such as utensils. As an example. the

glasses dish rack 20 may bc configured by thc user. dcpcnd-
ing on thc user*a needs. to Ixild glasses only. glasses and
utcnsfls or other types ol'dishes, or only utensils and other
types of dishes liurther, the glass supports 70 and/or other

ic supporting stnicture may be niodular and/or replaceable
such that the user can contigure the glasses dish rack 20 to
hold a particular type of glasses. if desired. The glass
supports 70 mid 'or other support uig structure may bc remuv-
ablc and replaced with alternative glass supports and/or

sc other supporting structure,;md the gluss supports 70 and/or
other supporting stnicture may be converted to an alternative
cmtfiguration.
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Wlule thc Invenuou has bccn specdically dcscmbcd ln
connection v ith certain specific embodiments thereof, lt Is
to be understood tint this is by w:ay of illustration and not of
linlitation. and the scope of the appended claims should be
constuled as broadly as the prior art will permit.

What ls claimed Is.
1. Bx dishwasher, compusulg.
a tub detinin a treating chamber receiving dishes filr

lrcalnlclrt;
a spray system pmviding treating, liquid to the treating

chamber;
a tirst dish rack located in the tub and having a bottom

wall tiered to form multiple levels, the bollom wall
ucred to form multiple lcvcls deiimng ml cifi:ctivc
inclination angle filr the bottom wall of the first dish
mck: and

a second dish rack located below the first dish rack, the
second dish rack having a non-tiered, flat bottom wall
that is inchned at an angle from a first side wall to an
opposite side wall. whcrcin thc angle malches the
cficctu e Inclioanon mlgle lor Ihe bottom wall of the
firs dish rack and is parallel to the etfective inclination
angle for the bottonl wall of the first dish rack.

2 1 he dishwasher according to cLsim I wherein the angle
of the non-tiered. flat bottom wall of the second dish racl is
configured to hold glasses at an incline stifled less than
about 45 degrees rclauvc to honzontal.

3. Thc dlsll s aslmr according to claim 2 vhcrein the spray
systenl comprises a sprayer mounted to the second dish rack
and positioned to spray treating liquid into an interior of the
glasses.

4. The ihshwasher according to claim 3 wherein the
second dish mack is slidably mounted to the tub the spray
system further compn sea a supply conduit located ul lhe tub,
and Ihe sprayer selectively docks wuh lhc supply conduit
ilunng slldulg nlovcmcnt of lhc second dish Idck.

5 1 he dishwasher according to cLsim 2 wherein the angle
of the non-tiered, flat bottom wall of the second dish rack ls
configured to hold glasses at an inclined angle of about 15

dcgrccs.
6. lite disllwashcr accordulg lo claim 1 whereul an upper

migc of Ihe second dish rack is incluled al a second angle
nldlChulg lhc I:flbCIIVC BIChnalton Bn IL',

7 'I'he dishwasher according to claim 6, hlrther compos-
ing a third dish rack located below the second dish rack.

8. The dishwasher according to claim 7 wherein the spmy
system comprises a first sprayer above the first dish rack. a
second sprayer between thc lirst and second dish racks. and
a tlurd sprayer below the flurd dish rack.

9. Thc dials dasher according to claim 7 whereul the tlurd
dish mck has a bottom wall and a side wall teuninating ln an
upper edge.

10. The dishv, asher accordin to claim 8 wherein at least
one of the bottom v all or upper edge of the third dish rack
is horizontal.

11. Thc dishwasher ol'laim 1 whereul thc spray systmn
comprises a plurahty of spmy tubes posluoncd to spray
treatina liquid into an interior of the second dish rack

12. I'he dishwasher of claim 11 wherein the non-tiered,
flat bottom ilail of the second dish rack is conti ured to
acconmloikste separate rows glasses. each of the separate
low s ofglil sacs colrcspCudBig 10 onc of lhc plilrBhty'f splay
tubes.

13. Sk ihshwiishcr, compnsulg.
a tub detinin a treating chamber receiving dishes filr

lrcalnlclrt;

20

a spray system provulmg ucatln hquul to the treatulg
chamber: and

a dish rack locatmi ul thc lub aud selccuvcly moveable
between a loadin position, where at least a portion of
thc dish rack extends extcnorly of lhe lub. and a

treating position where the dish mack is located entirely
witlfin the treatin chamber and bavin a bottom wall,
a side wail extending upwardly from the Ixlttom wall
and terminatin in an upper edge„ the bottom wali

I i 1

ulcluding a flal central pornon, curvixl mounting por-
tions at opposin ends of the flat central portion and
Opposulg ulchnixi portlons, each of lhi: opposulg
inclined portions extending from one of the curved
nlountulg portions 10 lcspci:live portions of lhc suit:
wall, the opposina inclined portions configured to
support a side wall of a glass; and

a spray tube having nozzles configured to emit spray
alon each of the opposing inclined portions into an
inlcnor of Ihc glass. the spray tube located directly
adiacent to one of the curved mounting portions of the
bottom w all and calried with the dish rack between Ihe
loading position mid the treating position

14. 'I'he disluvasher of claim 13 wherein the spray tube is
cmlfigured to mtate about a ion itudinal axis

15. The dislnvasher of cLaim 13 wherein the flat central
portion is located above a terminal end of at least one of the
opposing ulchnid portions.

16. Thc ihshwashcr of claim 13. I'urthcr comprisul
so second spray tube contigured to emit spray along an other of

the Inclined portions, the second spray tube located directly
adlacent to an other of the curved mounting portions of the
bottom wail and carried with the dish rack between the
loading position and the treating position.

ls 17. A dislt washer, comprisulg
a lub dclining a treating chamber reccivulg dishes lor

tlcdnncnl,
a spray system pmvidin treating liquid to the treating

chamber; and
do a dish rack located in the tub and selectively moveable

into and out of the tub. the dish rack having a bottom
wall, a sale wall cxtcnding upwardly from the bouom
wall and ternunaung ul an upper cdgc, with an
upwardly angled pouion Ibnned ul thc bouom wall
comprising a phlrality of spaced apart inclmed portions
forming the bottom lvall and terminating at the side
wall„ ivherein two adjacent inclined portions of the
plurality of spaced apart inclined portions are confi-
urcd to cradle a glass al an inchned mlglc aud prevent

0 thc ghlss Ironl rolling dnd B conloul'cil poll ton louucx!
ul Ihc bottom wall configurlxt to prcvcnt glasses from
sliding dovul the inclined aimle: and

a spray tube having nozzles emitting spmsy alono the
angled portion:

s. wherein the contoured portion is further configured to
filnn a curved mounting portion adgiceul wluch thc
spray lube ls mounted such tlrdt thc spray tube is camel
with the dish reel .

18 I he dishwasher of claim 17 wherem the dish rack is
io a low profile dish rack where the length of the angled portion

is greater than a shortest height of an upstanding portion of
the side ivali.

19. Thc dlshw alber ol'lm m 18 w herc in a I least onc of the
nozzlcs ls localixl aboic a portion of thc angled pornon.

ss 20. The disltwashcr Of cldun 18 wherein thc shorlesl
height is located along a portion of the side wall transverse
to the angled portion
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21. Thc dishwasher ol'clmm 17 wherem at icast one of thc
norales is located ahove a portion of the angled portion.
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