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- sprays of solution over the dishes. |
~ One of the features of this invention is to provrde an

- .operation.

Unlted States Patent .fﬁce

o _ 31%3%
AR’HCLE WAS&ING APPARATUS

o Jar:}r F. Clearman, White Bear Lake, Ming.,, %Simw to

~ Whiripool Corporatrorl a eerporetroo of Behwaro .'
- Frﬂad Pec. 21, 1%2 Ser. No. 2485, S11 |
8 CEarma. (Cﬁ rea-_rra}

Thrs rnventron relates to an artrole Waahrrrnr apparatus

_:.';'speerﬁcally e'nbodred in an automatlc drshwashmg ma-
- chine. | :
- The ordmary drshwashmg machrne ‘customarily uses

a sump . in the bottom to coilect washing solution such as

| the detergent solutron, and this solution is dispersed at -
- high velocity over dishes held in an open holder suchas
15

‘a wire mesh basket to clean the dishes. Ordrnarrly, even
when the dishes are held in upper and. lower basketa

-~ there is o:oly one solution” drspensmg means such as a

3 E.% Mg
Parerated Apr' 2? 1965

~ dotted Irne posrtron of FIGURE 1 for loadmg and un-_ .

- 10

rotatable arm with a- hollow interior through whrch the

'solutron is forced under pressure and openings to propel

,.artrole such as a dishwashing apparatus having improved

. 20

| ;the lower or second wire basket 21. .
vided at its top with a nozzle struoture 28. The pump-
12 and the nozzle structure 28 mrpa:rt veloerty energy to
the mass of washing solution that is circulated through_ o

~ the dishwasher during the washmg cycles. - - o

~ As shown in FIGURE 2, nozzle structure 28 com- e
prises a central member 29 provided with a nozzle por-
tion 3¢ that is quardly and inwardly tapered so as to

" have a restricted outlet.

- loading in the customary maner.

-~ The lower or second wire basket '21 is provrded Wrth'

: a plurahty of side wheels 24 engaging a track 25 also o
-formed in the side walls of the tub 10 so that this basket

~can also be withdrawn to the dotted line position, as -
shown in FIGURE 1.

“basket 21 is withdrawn the wheels 24 ride on tracks 26 -
that are located on the inner surface of the closure 17.

As is shown here, whe:o. the Iower

Positioned in the bottom of the tub 10 is a euStt:.arlaryr :

._electrro resistance heater rod 27.

‘The pump 12 is substantlally eentrally looated beneath o
This pu

Thrs central member 29 is pro-.

. _.vrded with three radial vanes 31, as shown in FIGURE

- means for spraying spaced portions of a propelled jet of -
- washing solution over opposite sides of an article . I"older o
- .'suoh as the ‘dish holder basket in which the spraying
. means and jet pro;eotmg means are spaced’ from each
R other so that the jet is projected across this space. )

25

Other features and advantages of the invention will

e apparent from the followmg description of ome em-
| - bodiment thereof taken in conjunction w1th the accom-;
~ panying drawings. L -
~ "FIGURE 1 is a vertical sectional view through a dish- .
" washer of the undercounter type embodying the invention
- with the upper and lower dish holding baskets being
shown in withdrawn positions by dotted lines, the hinged
~ front door being shown in open position in dotted lines
o cand the propelled ]et of water also bemg shown in dotted"
. lines. "' : S
FIGURE 2 is an emarged fragmentary vre’w srmlar.
f to FIGURE 1 but showmg only portrons of the structure |

Of the drawings: -

 of FIGURE 1.

- FIGURE 3 is a fraﬂmentary horlzontal seotronal wew

o -ftalfen sobstanually along line 3—3 of- FIGURE 2.

"~ FIGURE 4 is a fragmentary horizontal sectional vrew "

. JFIGURE 51s a- fragmerrtary horizontal eeetronal VIE:W. o
o taken substant 1a11y along line 5—5 of FIGURE2.

~ FIGURE 6 is a fragmentary horizontal sectional Vrew
B taken substantlally along line 6—6 of FIGURE 2.

FIGURE 7 is an enlarged detail fragmentary sectional
~ view taken substantrally along line 7—7 of F”’GURE 3.

?taken substantrally along line 4—4 of FIGURE 2.

6, in order to space the nozzle portron 30 from the outer

cylindrical wall 32 to provide vertical passages 33 there-_

between. The tops of these vanes 31 are provided with
.zﬁ'_.'_shoulders 34. ‘The upper end of the nozzle portion 3¢

is threaded and is provrded wrth a 31mrlarly threaded nut
/38, This. nut 35 is open at the. center to surrourrd the

N upper end of the nozzle portion 30.
30 o

‘Rotatably mounted about the oylmdrrcal wall 32 is a_'-' '

lower spray arm 36 extending radially therefrom This - .
- spray arm is hollow. and operates as a spraying means for =~
~ spraying solution forced by the pump up to the passages
33 into the hollow interior of the spray arm 36.
D order to provide the plurality of sprays and also to rotate
~-the arm 36 by reaction of the sprays against the arm,
- the upper surface of the arm is provrded with a plurality

In

of depressrons 37 in each of which is located an elongated
~ slot 64. As is shown in FIGURE 5, some of these slots

40

64 are posrtroned at an angle to the longitudinal axis of
the spray arm and are arranged to spray a plurality of .
streams - of - Washmg solution under pressure against the -

“lower side of the lower or second wire basket 21 and
articles such as dishes and the like held therein. - In FIG-

“cycle.

URE 2, the spray arm 36 is shown in the position it oc- =~

cupies when the dishwasher is undergoing a washing

| 33 into the hollow interior of the arm 36 lifts the arm

50

from the shoulders 34 and- agamst the bottom of the
‘nut 35, as shown. When the washing cycle stops, the-__.__--:;.

" arm settles back on the top of the shoulders 34.

In the embodiment of the. drawings there is drselosed a

- dishwashing machine having an enclosing tub 18 with

- a solution collecting sump 11 in the bottom thereof in
- which -is located -a solution pump 12 driven by an ex-
- ternal electric motor 13.. The enclosing cabinet 14 :for
 the tub 19 is provided with a door 15 hinged at the bot-

tom as indicated at k6 and carrying a closure 17 for the

. open front of the tub 18. The door is provided with
the eustornary harrdle 18 at the top and 1atch meohamsm |

18,

| . ing dishes, glassware and the like during the ‘washing

‘ond article holder 21, also shown as a wire basket, posi-

‘tioned in the bottom of the tub 10. . The first basket
- 28 is provided with upper and lower side wheels 22 on
. each side engaging opposite sides of a track 23 formed
. in the sides of the tub 18, These wheels ennaﬂrng the |

Posrtroned n the upper or first wire basket 20 is a

'tubular reeervmg means -38 located substantially cen-

~trally of the wire basket 28 and vertically above the nozzle

“structure 28. This tubular receiving means- 38 is open
“at the bottom in order to provide an entrance for the jet -

39 of washing solution propelled upwardly by the nozzle

structure 28. Although the description herein speaks of

" the nozzle rzsrcne*::turnr a jet of washmg solution, it is of - '

~ Located in the top portron of the tub 10 is a first article o
" holder 28, here shown as the typical wire basket, for hold-

70 1

traek 23 permrt the bfrsket 20 to be Wrthdrawrl to the |

course obvious -that during a rinsing cycle the jet will -
be made up of rinse water in the customary manner.
The tubular receiving means 38 is in two parts with

the lower part 49 being generally cylindrical and an upper .
-~ square part 41 with these two parts being coaxial.
65
‘This first wire basket is located above a sec-

As

is shown in FIGURE 3 the upper part is provided with
-corner ribs 42 and the upper end is provided with four
“substantially horizontal openings 43 commuruoatrng Wlth -

| the interior of the receiving means. 38. |

Located within - the interior of" the lower cylmdrrcal

| part 4% is an energy converting member 44 that'is’ ‘held
spaced -from the interior surface of the oylmdrreal part
_4@ by radial vanes. 45 here shown as four in nu |

ber.

1p is pro- -

The pressure of solutlon flowing up the passages - -
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The energy converting member 44 is provided on its in-
terior with a venturi passage 46 having the usual relative-
ly wide entrance 47 and tapering to a narrow throat 48
before widening again to an exit 49 beneath and spaced
from the lower end of the hollow upper part 41.

The bottom of the cylindrical part 40 of the receiving
means 38 is provided with an annular shoulder 39.
Spaced beneath this shoulder 50 is a second annular

shoulder 51 formed on the bottom of the venturi mem-

ber 44. Mounted on these shoulders 59 and 51 is an
upper spray arm 52 which is hollow and which is attached
“to the shoulders 50 and 51 so that the tubular receiving
means 33 and the spray arm 52 are rigidly attached to-
gether to form a rotatable unit.

In order to mount this unit for rotation the cylindrical
part 40 which of course is a hollow shell is formed with
~an outwardly extending annular shoulder part 53 spaced
above the bottom shoulder 58. Immediately above this
shoulder 53 is located an eccentric bearing 54 that has
a circular outer edge and a circular inner opening sur-
rounding the shell 38 with the two circles being eccentric
to each other. The bearing 54 is fixed and does not rotate
and has its outer edge held between complementary
adapter rings 55 that are also eccenfric. These upper
and lower adapter rings 55 have inner edges 56 embrac-
ing the outer periphery of the bearing 54 and outer edges
57 that are spaced apart. The adapter rings 55 are also
provided with intermediate engaging ridges 58 in order
that the inner edges 56 will be spaced apart.

As is shown most clearly in FIGURE 3 the spaced apart

outer edges 56 of the adapter rings 55 embrace opposite
semi-circular wire portions 59 and 60 of the upper basket
20. The upper and lower adapters 55 are held in this
embracing position by four equally spaced- spring clips
‘61 in the embodiment shown, although more or less can
be used as desired.

The upper spray arm 52 which is located beneath the
upper basket 20 is also provided with spaced spraying
means shown as depressions 62 in the upper surface of the
arm 52 each containing an elongated spray slot 63.
These slots 63 like the similar slots ¢4 in the lower arm
provide a multiple of sprays and also serve to rotate the
arm 52 and the aitached structure during operation. As
1s shown in FIGURE 3 some of the slots 63 are arranged
at an angle to the longitudinal axis of the arm 52.

FLocated in the bottom of the upper arm 52 as shown 1n
FIGURE 4 are a pair of diametrically opposite slots 65
each at an angle to the longitudinal axis of the spray
arm and arranged to spray liquid outwardly and down-
- wardly as the arm 52 rotates.

As can be seen from the above description, operation
of the apparatus -of this invention results in rotation of
the lower spray arm 36 and the upper spray arm 52 to-
gether with the tubular receiving means 38. Thus, the
upper arm 52 being attached to the shell 48 rotates this
shaft and the contained venturi device 44. This assembly
rotates within the bearing 54 and the assembly is held
within the bearing by means of a snap ring 66 located
above the shoulder 53 and on the side of the bearing 54
opposite this shoulder,

Because of the eccentric consfruction of the bearing
54 as well -as the adapter rings 55 it is easy to position the
receiving means 3§ relative to the nozzle structure 28 so
that the jet 39 will be centered With respect to the venturl
entrance 47.

Because of the provision of the adapter rings 55 and
remaovable spring clips 61 it is very easy to remove the
fubular receiving means 38 and aftached spray arm 52
when such 1s desired.

The opexatmn of the article washing apparatus of this
invention is as follows: During the washing and rinsing
cycles liquid is circulated by means of the pump 12 that
1s located in the sump 1. The pump 12 is the ordinary

recirculating pump and draws liquid in from the sump

i1 and projects it upwardly, A portion of this liquid

10

15

20

30

41)

4

which is now under pressure from the pumping is forced
upwardly through the passages 33 in the nozzle structure
28 into the hollow interior of spray arm 36. This liquid
under pressure is sprayed through the spray slots 64
against the underside of the lower or second wire basket
21 and articles contained therein and at the same time
reaction of the spray liquid against the spray arm 36 as the
liquid emerges from the slots €4 causes the spray arm to
rotate in the customary manner. A portion of the
pumped liquid passes up through the nozzle 30 where
velocity energy is given to this liguid to propel it upward-
ly in the form of a vertical jet 39. This jet is received in
the entrance 47 of the venturi 44 and the venturi serves
to convert a portion of the velocity energy back to pres-
sure energy. The liquid from the jet is confined by the
closed upper end of the receiving means 38 so that the
liquid is under relatively high pressure therein which also
serves to dissipate some of the energy. |

Then, a portion of this confined Iiquid is sprayed out
the upper end of the structure through the four openings
43 that are positioned 90° apart, At the same time an-
other portion of the liguid passes down in the passages 67
between the venturi 44 and the shell 40 to pass between
the annular shoulders 50 and 51 into the hollow interior
of the upper spray arm 52. This liquid is then sprayed
upwardly through the slots 63 against the bottom of the
upper wire basket 20 and articles held therein and an-
other portion of the liquid is sprayed downwardly through
the slots 65 onto the top of the lower wire basket 21 and
articles held therein. The liquid from this spraying
operation then falls back into the sump 11 to be recir-
culated 1n the customary manner,

~As can be seen from the above description the structure
provides separate spray means for spraying the bottom
of the lower basket, the top of the lower basket, the bot-
tom of the upper basket and the top of the upper basket
stmultaneously with liquid which during the washing cycle

-will of course be the detergent solution and during the

rinsing cycles will be rinse water. This multiple spray-
ing as well as the energy for rotating the spraying means
1s provided solely by the energy imparted to the liquid
by the pump 12. ¥Furthermore, the energy required in

~the upper basket 2¢ for the spraying and rotation is

o0

transmitted solely through the jet 39 of liquid so that the
jet not only provides the liquid in the upper portion of the
apparatus but also provides energy for Operatmg this
upper portion.

In addition the apparatus is very easy to maintain as
it is simple to assemble and disassemble the parts. Thus
the nozzle structure 28 may be very easily disassembled
by simply removing the single nut 35. The upper por-

~tion of .the apparatus may be easily disassembled by

|
b3

60

merely removing the snap ring €6 and withdrawing the
assembly of receiving means 38 and spray arm 52.
Similarly, the structure is simplified by using a portion of
the upper basket 26 to releasably support the upper por-
tion of the washing apparatus.

Having described my invention as related to the em-
bodiment shown in the accompanying drawings, it is
my intention that the invention be not limited by any
of the detalils of description, unless otherwise specified, but
rather be construed broadly within its spirit and scope
as set out in the accompanying claims.

The embodiment of the invention in which an exclusive
property or privilege is clalmed is defined as follows:

1. Article washing apparatus, comprising: a first ar-
ficle holder; a second article holder spaced therefrom;
means adjacent said second holder for imparting velocity
energy to a mass of washing solution and projecting a
jet thereof through space toward said first holder; a tubu-
lar recelving mieans spaced from said projecting means
and adjacent said first holder having an entrance for said
jet and an exfension on said receiving means on the end
opposite said entrance, said entrance being adjacent one
side of said first holder and said extension being adjacent




5
the other side thercof; energy converting means in said
tubular receiving means for converting a portion of said
velocity energy to pressure energy, said energy converting
- means comprising means forming a venturi passage in
sald tubular receiving means; first spraying means ad-
jacent one side of said first holder receiving solution from

said converting means and spraying it on said one side

“and comprising a rotatable hollow arm- adjacent said en-
“trance having nozzle means therein for spraying from
said first spraying means and rotatable by reaction from

- said nozzle means; second spraying means in said ex-

tension for spraying solution on said other side; rotatable
spraying means associated with said jet projecting means
for spraying solution over one side of said second holder
and articles held therein, said rotatable arm and rotatable
spraying means both being rotated by pressure of said
liguid; and means associated with said rotatabie arm for
spraying liquid over a side of said second holder that is
spaced from said one side.

2. Article washing apparatus, comprising: an article
holder; means spaced from said holder for imparting
velocity energy to a mass of washing solution and pro-
jecting a jet thereof through open space toward said

10

15

20

holder; receiving means spaced from said projecting means

and adjacent sald holder for receiving said jet; means

supported within saild receiving means for converting a
portion of said velocity energy of said jet to pressure
energy; and spaced spraying means assoclated with said
~ receiving means for spraying spaced portions of said jet
over opposite sides of said holder and thus of articles
held therein. -
3. Article washing appafatus comprising: ‘an article
holder; means
Vélocity energy to a mass of washing solution and pro-
iecting a jet thereof through space toward said holder;
receiving means spaced from sald projecting means and
adjacent said holder for receiving said jet; means sup-

ported within said receiving means for converting a por-

tion of said velocity energy of said jet to pressure en-
ergy; first spraying means adjacent one side of said
holder receiving solution from said means for converting
and spraying it on said one sid_e; and second spraying

means adjacent the other side of said holder . receiving

solution from said means for canvertmg and spraying it
on said other side.

4. Article washing apparatus COIIIpI‘lSlIl‘T an article
holder; means spaced from said holder for imparting
Veloclty energy to a mass of washing solution and pro-
jecting a jet thereof thmugh space toward said holder;
a tubular receiving means spaced irom said projeciing
means and adjacent said holder having an enfrance for

said jet and an extension on said receiving means on the

end opposite said entrance, said entrance being adjacent

spaced  from said holder for imwparting

25
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ticle holder; a second article holder spaced therefrom;
means adjacent said second hoider for imparting velocity
energy to a mass of washing solution and projecting a
jet of said washing solution through space toward said

first holder; receiving means spaced from said projecting

means and adjacent said first holder for receiving said
jet having an open entrance adjacent one side of said
first holder and a restricted outlet to entrap said solu-
tion under pressure in said receiving means; means Sup-
ported within said receiving means for converting a por-
tion of said velocity energy to pressure energy; first spray-
ing means operated by said entrapped pressure energy
for spraying solution on one side of said first holder;
second spraying means including said restricted outlet
operated by said entrapped pressure encrgy for spraying
solufion on the other side of said first holder; and third
spraying means operated by said enirapped pressure for
spraying solution on one side of said second holder.
7. Article washing apparatus, comprising: a first ar-
ticle holder; a second article holder spaced therefrom;
means adjacent said second holder for imparting velocity
energy to a mass of washing solution and projecting a
jet thereof through space toward said first holder; a tubu-
lar receiving means spaced from said projecting means
and adjacent said first holder having an entrance for said
jet and an extension on said receiving means on the end
opposite said entrance; means supported within said tubu-
lar receiving means for converting a portion of said ve-

- locity energy to pressure energy; first spraying means

30

39

40

45
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tion on said holder

one side of said holder and said extension being adjacent

the other side thereof; means supported within said tubu-

lar receiving means for converting a portion of said ve-

locity energy to pressure energy; first spraying means
adjacent one side of said holder receiving solution from
said means for converting and spraying it on said one
side and comprising a rotatable hollow arm adjacent said
entrance having nozzle means therein for spraying from

said first spraying means and rotatable by reaction from
~ said nozzle means; and second spraving means In said

extension for spraying solution on said other side.

5. The apparatus of claim 4 wherein said means for

converting a portion of said velocrty energy comprlses
means forming a venturl passage in said tubular receiv-
Ing means. | |

6. Article washing apparatus, comprising

: a fArst ar-

65

60

65

adjacent one side of said first holder receiving solution
from said means for converting and spraying it on said
one side; second spraying means adjacent the other side
of said first holder receiving solution from said means
for converting and spraying it on said other side, said
second spraying means being located in said extension;
and spraying means assoclated with said jet projecting
means for spraying solution over said second holder and
articles held therein. |

8. Article washing apparatus, comprising: an article
holder; means spaced from said holder for imparting
velocity energy to a mass of washing soluiion and pro-
jecting a jet thereof through open space toward said hoid-
cr; means for receiving said jet spaced from said means for
projecting said jet, said means for receiving including a
venturi for converting a portion of said velocity energy
of said jet to pressure energy, the ve nfuri comprising a
tubular member having outwardly flared outer ends con- -
nected by a constricted throat, one of said outer ends

receiving said jet for fiow through said one outer end,

then through said throat and finally through the other of
said flared outer ends; spraying means for spraying solu-
and thus on articles held therein; and
means for directing solution from said other ﬂared end
of sa1d venturi to said spraying means. |
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