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8 Claims. (CL 137—5177)

The present invention relates to washing ap-.

paratus and more particularly to improved dish-
washing apparatus of the general character of
that disclosed in the copending application of
Forrest A, Walker, Serial No. 57,448, filed Octo-
ber 30, 1948, This application is a division of
the copending application of Edgar S. Stoddard,
Serial No. 86,291, filed April 8, 1949.

The dishwashing apparatus disclosed in the
Walker application mentioned is of the timed
washing cycle type that performs automatically
and in predetermined sequence given steps in-
cluding spraying, washing, rinsing and drying
of the dishes and other utensils contained there-
in, This apparatus comprises a cabinet hous-
ing a vertically disposed vat including a front
opening and a door for closing the opening, the
door being mounted for movements between a
substaatially vertical closed position and a sub-
stantially horizontal open position. In this ap-
paratus, the vat and door are so constructed and
arranged that the utilization of a sealing gasket
therebetween for the purpose of retaining the
washing fluid or liquid in the vat is unneces-
sary.

It is a general object of the present inven-
tion to provide dishwashing apparatus of the
character described incorporating improved and
simplified structure in order to increase the
efficiency of operation and to reduce the cost
of manufacture thereof,

[
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Another object of the invention is to provide

in washing apparatus of the type noted, an im-
proved arrangement for selectively controlling
the draining of washing fluid from the vat that
incorporates no nice fitting valve elements and
valve seats.

A further object of the invention is to pro-
vide in washing apparatus of the type noted,
an improved drain arrangement that incorpo-

rates a minimum number of simple operating

parts.

A still further object of the invention is to
provide in washing apparatus of the type noted
an improved flexible drain hose arrangement that
may be controlled selectively to govern the drain-
ing of washing fluid from the vat.

Further features of the invention pertain to
the particular arrangement of the elements of
the washing apparatus, whereby the above-out-
lined and additional operating features thereof
are attained.

The invention, both as to its organization and
method of operation, together with further ob-
jects and advantages thereof, will best be under-
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stood by reference to the following specification
taken in connection with the accompanying

. drawings, in which Figure 1 is a front elevational

view, partly broken away, of dishwashing ap-
paratus embodying the present invention; Fig. 2
is a vertical sectional view of the dishwashing
apparatus, taken in the direction of the arrows
along the line 22 in Fig. 1; Fig. 3 is a fragmen-
tary horizontal sectional view of the dishwash-
ing apparatus, taken in the direction of the ar-
rows along the line 3—3 in Fig. 2; Fig. 4 is a frag-
mentary plan view of a portion of the bottom:
wall of the vat and the associated flexible drain
hose; Fig. 5 is a fragmentary vertical sectional
view of the parts shown in Fig. 4; and Fig. 6 is
an electric diagram of the timer and the circuit
control arrangement incorporated in the dish-
washing apparatus.

Referring now to Figs. 1 to 3, inclusive, of the
drawings the dishwashing apparatus (0 there
illustrated, and embodying the features of the
present invention, is of the general character of -
that disclosed in the previously mentioned Walker
application and comprises an outer casing or
cabinet 11 provided with top and bottom walls
12 and 13, opposed side walls 14 and 15, and rear
and front walls 16 and 17. The bottom wall I3
is upwardly offset adjacent to the central por-
tion thereof in order to provide an inwardly di-
rected flange 18 having an opening {8 therein
accommodating the plumbing extending to the
exterior through the lower portion of the cabi-~
net [t. Also the bottom wall 13 has a plurality
of downwardly depressed feet 20 formed therein
for the purpose of supporting the apparatus 0
upon a floor, or the like. The front wall IT is
rearwardly offset adjacent to the bottom wall 13
broviding connecting substantially vertical and
horizontal panels 21 and 22 adjacent to the front
of the cabinet 1f in order to define g foot-re-
ceiving recess, permitting a person to work close
to the front of the cabinet {f. Also the front
wall 11 is provided with outwardly projecting top
and side flange structure 23 defining a frent
opening 24 in the upper portion thereof, the
front opening 24 being offset toward the rvight -

closer to the right-hand side wall 15 than to the: . *

left-hand side wall 14. Purther, the front wall -
IT carries a front panel 25 having an opening.
26 formed in the upper portion thereof and off-
set toward the right-hand side thereof, the front
opening 26 surrounding the front opening 24 and
overlying a considerable marginal portion there-
of adjacent to the lower portion of the front
wall {1. The front panel 25 is provided with
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an Inwardly directed marginal flange 27 sur-
rounding the front opening 26 and lying within
the top and side flange. structure 23. Also the
front panel 2§ is provided with an inwardly di-
rected boundary flange 28, the top and side por-
tions thereof being respectively disposed sub-
stantially flush with the top wall {2 and the
side walls 14 and 15, and the bottom portion
thereof underlying the horizontal panel 22. More
specifically, the front panel 25 is removably se-
cured to the front wall 1T by an arrangement
including a pair of laterally spaced-apart screws
29 extending through the top of the marginal
flange 27 and the adjacent top flange structure
23 and by a pair of laterally spaced-apart screws
30 extending through the bottom of the boundary
flange 28 and the adjacent horizontal flange 22.
Thus it will be understood that the front panel
25 conceals the front wall 17 when it is secured
thereto by the screws 29 and 30 and that the front
panel 25 may be readily removed from the front
wall |1 by removing the screws 29 and 30.

The cabinet |1 houses a substantially vertically
disposed vat 31 arranged in the upper portion
thereof and offset toward the right closer to the
side wall 15 -than to the side wall 14. The vat
31 comprises top and bottom walls 32 and 33,
opposed side walls 34 and 35 and a rear wall
36; the top and bottom walls 32 and 33 and the
side walls 34 and 35 terminate in a forwardly
directed doorway 371 having _a front opening 38
arranged in substantial registry with the front
openings 24 and 26. More particularly the top
and side portions of the doorway 37 terminate
in an outwardly and rearwardly rolled rim 39,
while the bottom wall 33 is provided with a for-
wardly projecting flange 40 terminating in an
upwardly -and outwardly extending ledge or lip
41 extending between the side portions of the
doorway 31. The ledge 41 is directed first up-
wardly and outwardly and then downwardly ter-
minating adjacent to the front opening 38 of the
doorway 31, whereby the upper edge of the ledge
41 is disposed considerably above the bottom
flange 40 and consequently the bottom wall 33.
A substantially centrally disposed downwardly
depressed sump 42 is formed in the bottom wall
33 and communicates with a downwardly em-
bossed depression or groove 43 formed substan-
tially centrally in the bottom flange 40 and ex-
tending forwardly toward the central portion of
the ledge 41. Further, an upstanding inverted
substantially U-shaped inwardly embossed vat
rib 44 is formed in the top wall 32 and the side
walls 34 and 35 at the junction thereof with the
corresponding portions of the doorway 31, the
vat rib 44 including downwardly extending legs
45 terminating just above the bottom flange 40
and well behind and below the ledge 41.

The front of the vat 31 is secured and posi-
tioned within the cabinet {1 by a three-point
support, while the rear of the vat 31 is secured
and positioned in the cabinet fi by a two-point
support. More particularly, a top tongue 46 is
secured fo the top central portion of the rolled
rim 39 and projects forwardly therefrom through
a top slot 47 formed in the front wall (1 above
the top of the front opening 24; while two side
tongues 48 are respectively secured to the side
central portions of the rolled rim 38 and project
forwardly therefrom through two side slots
formed in the front wall 1T on opposite sides of
the front opening 24,

The rear wall 16 is provided with an inwardly
directed top flange 52 and two laterally spaced-
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apart inwardly directed side flanges 53 and 54
defining an enlarged opening or hole 55 therein
through which the vat 31 may be readily inserted
or removed with respect to the cabinet i{f. More
particularly, a first rearwardly directed fixture
56 provided with angularly disposed arms spot
welded or otherwise secured to the side and rear
walls 34 and 36 is carried on the rear left-hand
side of the vat 31; while a second rearwardly .
directed fixture 51 provided with angularly dis-
posed arms spot welded or otherwise secured to
the side and rear walls 35 and 36 is carried on
the rear right-hand side of the vat 3t. The hole
55 disposed in the rear wall 16 is laterally offset
so that it is closer to the right-hand side wall
{5 than to the left-hand side wall (4 and the
fixtures 56 and 57 are respectively removably se-
cured to the associated flanges 53 and 54 by two
bolts 58 and 59 provided with cooperating nuts.
Thus it will be understood that after the vat 31,
together with its attachments subsequently de-
scribed, have been assembled, the vat 31 as a
unit may be readily inserted through the hole 55
in the rear wall {6 of the cabinet (1, the tongues
46 and 48 sliding through the cooperating slots
47 and 49. Also the fixtures 56 and 51 are se-
cured to the adjacent flanges 53 and 54 utilizing
the bolts 58 and 58 and the cooperating nuts.
Subsequently the front panel 25 may be placed
upon the front wall {T and secured in place em-
ploying the screws 29 and 30 in order to conceal
the ends of the tongues 46 and 48.

The cabinet {1 is provided with a front door
60 that comprises an outer body sheet 6 ter-
minating in an inverted substantially U-shaped
rearwardly directed marginal flange including
top and side portions, not shown, and an inner
body sheet 62 terminating in an- inverted sub-
stantially U-shaped rearwardly directed marginal
flange including top and opposed side portions,
not shown. The inner body sheet §2 is arranged
in nested relation within the outer body sheet
61 and suitably secured in place so that the prin-
cipal portions of the body sheets 61 and 62 are
arranged in upwardly approaching spaced-apart
relation. Further the inner body sheet 62 is
provided with an outwardly directed inverted
substantially U-shaped marginal flange, not
shown, that cooperates with the front surface of
the associated vat rib 44 when the door 60 oc-
cupies its closed position. In order to retain the
door 80 in its closed position a latch -element 63
is secured to the cenfral upper portion thereof
and cooperates with a resilient corrosion-resist-
ant spring 64 secured within the upper central
portion of the doorway 31. Also the inner body
sheet 62 carries inverted substantially U-shaped
rearwardly directed baffle structure, not shown,
that projects through the vat rib 44 into the in-
terior of the vat 31 in order to prevent the entry
of washing liquid into the doorway 31. More
particularly, the baffle structure, not shown, car-
ried by the inner body sheet 62 cooperates with
inwardly directed bafle structure formed in the
side walls 34 and 35 of the vat 31 in order to
complete the gasketless vat and door construc-
tion. The ‘inwardly directed bafile structure
formed in the right-hand side wall 35 is indi-
cated generally at 65; while the inwardly di-
rected bafile structure formed in the left-hand
side wall 34 is not shown; these baffle structures
being disposed rearwardly of the upstanding legs
45 of the vai rib 44. Also the right-hand side
wall 35 of the vat 31 carries an inwardly directed
embossed trackway indicated generally at 66;
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while the left-hand side wall 34 of the vat 31
carries an inwardly directed embossed trackway,
noi shown; which opposed trackways are adapted
to support movable dish-carrying rack structure,
not shown. '

The door 60 is mounted adjacent to the lower
edge thereof within the vat 31 rearwardly of and
below the front ledge 4{ by a hinge arrangement
jineludiny  two laterally disposed substantially
identical hinge mechanisms, whereby the lower
ends of the outer and inner body sheets 61 and
62 are disposed in straddling relation with respect
to the front ledge 41. More particularly, the
right-hand hinge mechanism is indicated gen-
erally at 67 and comprises a first hinge element
68 secured to the flange 40 provided on the bot-
tom wall 33 and a second hinge element 69 se-

cured to the front surface of the inner body sheet

62 and disposed between the inner and outer
body sheets 62 and 61. Also this mechanism
comprises a bumper member 710 secured to.the
lower surface of the flange 40 exteriorly of the
vat 31 and adapted to cooperate with a bumper
member 11 carried by the hinge element 69. Also
a guide track 72 is secured to the rear surface
of the inner body sheet 62 and disposed over the
hinge element 69; and a detergent cup, not
shown, is carried by the lower portion of the
inner body sheet 62 in the space between the body
theets 62 and 6! and opening into the interior
of the vat 31 for a purpose more fully explained
hereinafter. Further, the inner and outer body
cheets are restrained in spaced-apart relation by
an upwardly and forwardly directed laterally ex-

tending bracing sheet 73 secured to the front :

surface of the inner body sheet 62 and abutting
the rear surface of the outer body sheet 6f. Pur-
ther, the hinge mechanism 67 comprises a pintle
14 carried by the hinge element 68, a cooperating
saddle 75 carried by the hinge element 69, and
a locking pin 76 carried by the hinge element 69
and cooperating with a locking slot 17 formed in
the hinge element 68. Finally a handle 18 is
secured to the upper central front of the outer
body sheet 61 for the purpose of facilitating
movement of the door 60 between its open and
closed positions; while the lower edge of the outer
body sheet 61 carries a laterally extending flange
19 that cooperates with a rearwardly directed
ledge 80 formed on the front panel 25 just below
the bottom of the front opening 26 formed
therein for the purpose of lending a finished
appearance to the cabinet {1 when the door 60
occupies its closed position. Finally, a door
switch 81 is secured to the front edge of the front
ledge 41 and cooperates with a projection 82 car-
ried by the outer body sheet 6f.

In view of the foregoing description of the
construction of the door 60 it will be understood
that the door 60 is movable into a closed position
with respect to the doorway 31, at which time the
outer body sheet 61 occupies a substantially ver-
tical position and is disposed substantially filush
with the front surface of the front panel 25, and
at which time the inner body sheet 62 is dis-
posed in an upwardly and forwardly inclined
position. The door 60 is restrained in its closed
position by the cooperation between .the latch
elements 63 and 64; whereby the bafile structure,
not shown, carried by the inner body sheet 62
cooperates with the bafile structure 63, etc., and
the vat rib 44 carried by the vat 31 in order to
prevent the escape of washing liquid from the
doorway 31. Also at this time the projection 82
carried by the outer body sheet 6i engages the
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plunger of the door switch 81, operating the door
switeh 81 to its closed-circuit position for a pur-
pose more fully explained heréinafter. Also the
door 60 is movable into an open position with
respect to the doorway 31, at which time the
inner body sheet 62 occupies a substantially hori-
zontal position and the outer body sheet 61 occu-
pies an upwardly and forwardly inclined posi-
tion. Thus the door 60 js movable through an
angle slightly less than 90 degrees between its
closed and open positions. When the door 60 is
moved into its open position the projection 82
disengages the plunger of the door switch 81
operating the door switch 81 into its open-circuit
position for a purpose more fully explained here-
inafter. Also as the door 60 is moved into its final
open position the bumper member Ti carried by
the hinge element 69 engages the bumper mem-
ber 10 in order rigidly to support the door 60 in
its open position; and the locking pin 76 carried
ky the hinge element 69 enters the locking slot
11 provided in the hinge element 68 in order posi-
tively to prevent removal of the door 60 while
it occupies its open position. At this time while
the door 60 occupies its open position the dish-
rack, not shown, may be moved through the
doorway 37 into and out of the vat 3f{. More
particularly, the rack, not shown, may be rolled
from a supported position upon the guideway 66,
etc., within the vat 31 to a position exteriorly of
the vat 3f upon the guide track 72, etc., carried
by the inner body sheet 62; whereupon dishes
may be readily loaded or unloaded with respect
to the rack. Thus it will be understood that
when the door 60 occupies its open position it
supports the movable rack, not shown, permit-
ting the ready placement and removal of dishes

‘and other utensils with respect thereto.

In passing it is noted that when the door 69
occupies an intermediate position with respect
to its closed and open positions described above
that it may be completely removed from the
doorway 31 by virtue of the fact that the saddle
15 is disengageable with respect to the pintle
14 prior to entry of the locking pin 16 into the
locking slot T7.

The construction and arrangement of the door
60 and the cooperating baffle structure 65, ete.,
and the vat rib 44, as well as the arrangement
for movably supporting the rack structure, not
shown, within the vat 3i and upon the door 60,
have not been disclosed in great detail in the
present application, since these arrangements
form no part of the present invention, and are
disclosed and claimed in the previously men-
tioned Walker application. Similarly, the con-
struction and arrangement of the hinge mecha-
nism 67 has not been disclosed in great detail
in the present application, since this arrange-
ment forms no part of the present invention,
and is disclosed and claimed in the copending
application of Frank D. Low, Serial No. 61,633,
filed November 23, 1948, now Patent No. 2,573,798,
granted November 6, 1951.

‘The apparatus 10 further comprises an im-
peller 83 which is provided with blades 84 that
may have any suitable shape, the important fea-
ture being that the blades 84 are given a shape
such that the washing liquid supplied to the
vat 31 and allowed to accumulate in the sump
42 is thrown upwardly and outwardly in ‘an
efficient manner through the rack structure, not
shown. The impeller 83 may be formed of any
suitable material such, for example, as “Texto-
lite” and is mounted upon a substantially verti-
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cally disposed operating shaft 85 of an electric
motor 86 arranged below the sump 42. More par-
ticularly, the sump 42 is provided with an up-
wardly directed emboss 81 that terminates in a
substantially vertically disposed tube 88 through
which the shaft 85 of the motor 86 projects and
which is surrounded by the hub of the impeller
83. The hub of the impeller 83 may be remov-
ably secured to the upper end of the shaft 85
by an arrangement including a bolt 89 extending
through an associated spacing collar 90 arranged
within the tube 88 and abutting the upper end
of the shaft 85, the end of the bolt 89 being
threaded into a corresponding recess provided
in the upper end of the shaft 85. Further, the
shaft 85 carries a disk 91 disposed below the
spacing collar 90 and the bottom of the tube 88
within the emboss 87 in order to fling from the
shaft 85 any washing liquid that may escape
from the vat 31 into the upper open end of the
tube 88 between the hub of the impeller 83 and
the wall of the tube 88. This arrangement per-
mits ready rotation of the impeller 83 by the
motor 86 and prevents the escape of any sub-
stantial amount of washing liquid from the vat
31 through the tube 88. :

The motor 86 is arranged in a substantially
vertical position and is provided with an upper
. end bell 92 that is secured to the emboss 81 by
an arrangement including two engularly spaced-
apart brackets 93. More particularly, each of
the brackets 93 comprises a curved body 84 and
two downwardly extending legs 95, the body 94
being secured to the lower surface of the emboss
87 and the two legs 95 being secured to the upper
end bell 92. Specifically, the body 84 of each
bracket 93 is secured to the lower surface _of
the emboss 81 by two screws 86; while each of
the legs 95 is secured to the end bell 92 by an
upwardly extending bolt and cooperating nut 97.
Accordingly, the motor 86 may be removed from
the supporting brackets 93 by removing the four
nuts 97 after the bolt 89 has been removed from
the shaft 85.

A ring 98 is arranged within the vat 31 in
surrounding relation with respect to the tube 88
and carries four angularly spaced-apart -in-
wardly directed fixtures 99 through which the
four screws 96 extend. Accordingly, the screws
96 firmly clamp the ring 98 in place on the upper
surface of the emboss 87 and the two brackets
93 in place upon the lower surface of the em-
boss 81. [Finally, an upstanding cylindrical
reticulated screen 106 is removably carried by
the ring 98 in surrounding relation with respect
to the blades 84 of the impeller 83. The lower
edge of the reticulated screen 106 abuts the
adjacent upper surface of the emboss 81 and
serves as a strainer to prevent foreign articles
suspended in the washing liquid contained in
the sump 42 from being caught by the blades
84 of the impeller 83 and flung upwardly through
the dish-supporting rack, not shown.

Provided in the space in the cabinet i1 below
the vat 31 is a- suitable liquid supply pipe 107
which is adapted to be connected to a source
of cleansing or washing liquid, not shown, by
coupling units, or the like, not shown. For
example, in the event the washing liquid is water,
the source of supply may be a convenient hot
water tank, or the like, The washing liquid is
piped from the bottom of the cabinet 11 up-
wardly between the rear wall 16 thereof and
the rear wall 36 of the vat 31 by a flexible con-
duit 108 and into the top wall 32 of the vat 31.
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Specifically, a spraying devicc 109 is arranged
within an upwardly extending emboss ({0
formed in the top wall 32 of the vat 3f so that
the washing liquid may be sprayed down through
the rack structure, not shown, carried within
the vat 31 and allowed to accumulate in the
sump 42. The liquid supply pipe 101 is suitably
connected to an inlet valve mechanism (i1 of
the solenoid dash-pot type arranged to discharge
into the conduit 108. The inlet valve mechanism
{11 is normally biased to its closed position in
order to cut off the supply of washing liquid
from the liquid supply pipe 107 to the conduit
108, but is provided with an associated solenoid
{12 that is adapted when energized to operate

_the inlet valve mechanism {11 to its open posi-

tion in order that wzshing liquid may be sup-
plied from the liquid supply conduit 107 via the
casing of the inlet valve mechanism {{{, the
conduit 108 and the spraying device 109 into
the upper portion of the vat 31. Subsequently,
when the solenoid 112 is de-energized the inlet
valve mechanism 11{ is returned slowly to its
closed position cutting off the communication

5 between the liquid supply pipe 107 and the spray-

ing device 109. The provision of the slow-
closing inlet valve mechanism {i1f eliminates
water hammer in the plumbing breceding the
liquid supply pipe 1071. - Also, a strainer, not
shown, is incorporated in the cesing of the inlet
valve mechanism (({ in order positively to pre-
vent foreign material in the liquid supply pipe
10T from being conducted into the liquid supply
conduit (08 and thence into the spraying
device (09.

Also provided in the lower portion of the cabi-
net t1 below the vat 31 is a drain pipe 113 that is
connected through a suitable trap, not shown, to
a drain connection. The drain pipe 113 forms a
part of flexible drain mechanism 120 that is in-
corporated in the apparatus 10 and shown in
Figs. 1 to 5, inclusive. Specifically, this drain
mechanism (20 comprises a first hollow drain
fixture 121, & second hollow drain fixture {22 and
a communicating section of flexible conduit or
hose 123. Preferably the hose 123 comprises a
blurality of plies of fabric, not shown, embedded
in rubber to form the wall thereof and an en-
closed helical corrosion-resistant spring (24 ar-
ranged therein and embedded in the rubber wall
in order to prevent collapse of the hose 123 and
to lend resiliency thereto. Also it is preferable
that the drain fixtures 12f and {22 be formed of
elastic rubber and molded directly in place upon
the opposite ends of the hose 123. More particu-
larly, a drain opening 125 of a predetermined
contour, generally elliptical in plan, is formed in
the bottom wall 33 of the vat 31 in the lowermost
portion of the sump 42 and frictionally receives
the outer end of the drain fixture 121i. Specifi-
cally, the drain opening 125 occupies a position
disposed on a line drawn between the center of
the impeller 83 and the corner between the side
wall 34 and the rear wall 36 of the vat 3i; and a
depression 126 substantially bead-like in shape is
formed in the bottom wall 23 adjacent to and
below the drain opening 125. The drain fixture
121 comprises a body having 4 deep surrounding
recess f21 therein defining spaced-apart flanges
128 and 129, the configuration of the base of the
recess 127 substantially conforming to the con-
tour of the drain opening i25, and an integral
bead 130 being formed in the lower portion of the
body and disposed in the recess 126. The end of
the drain fixture 121 is removably and frictionally
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secured to the bottom wall 38 within the drain
opening 125 with the flanges 128 and 29 disposed
respectively interiorly and exteriorly of the bot-
tom wall 33 and with the bead 130 positioned in
" the recess 126. A strainer 131 is arranged within
the end of the drain fixture {21 within the sump

42 for the purpose of holding the drain fixture

121 firmly in place within the drain opening {28

and in order to prevent the washing liquid drain-

ing thereinto from the sump 42 from carrying

. foreign objects therewith into the drain fixture
i21. Specifically, the strainer {31 is provided

with a throat flange {32 carrying a number of
outwardly projecting locking ears 133 engaging

the throat of the drain fixture 121 and pressing

the base of the recess {27 tightly against the edge

of the bottom wall 33 surrounding the drain open-

ing 125 ahd with the adjacent faces of the flanges

128 and (29 disposed on opposite sides of the re-

cess 127 pressed into firm engagement with the

10

20

respective inner and outer surfaces of the bottom - -

wall 33 surrounding the drain opening 25 in
order to provide a fluid-tight connection between
the interior of the vat 3{ at the bottom of the
sump 42 and the interior of the drain fixture 12f.
The bead 130 carried by the lower portion of the
body of the drain fixture {21 lies in the recess 126
formed in the bofttom wall 33 adjacent to the
drain opening 125 and fills up the recess 126 so
that a smooth continuous surface is provided be-
tween the bottom of the sump.42 and the interior
of the drain fixture 12{ so as to prevent washing
liquid from standing in the sump 42 around the
bottom of the strainer 13! when the interior of
the drain fixture 121 is placed into communica-
tion with the drain pipe {13 as explained more
fully below. )

The drain fixture 122 comprises a body pro-
vided with a flange 134 disposed at the upper por-
tion thereof that is slidably received in a suppott-
ing bracket 135 secured to the bottom wall 33
somewhat to the right of the front central por-
tion of the sump 42. More particularly, the
bracket {35 comprises two laterally spaced-apart
upwardly directed front legs 136 and a centrally
disposed rearwardly extending leg 137, which legs
136 and 37 are spot welded, or otherwise secured,
to the bottom wall 33 adjacent to the sump 42.
Also the bracket {35 comprises two downwardly
and inwardly turned arms 138 defining a clip that
slidably receives the flange 134 provided on the
drain fixture 122, the flange 134 being secured in
place by an associated screw 139 extending
through a hole provided therein and threaded
into the body of-the bracket 135. The body of
the drain fixture 122 terminates in a downwardly
extending barrel (38 into which a tube 140 is posi-
tioned and fiictionally retained in place by a
collar 141 surrounding the barrel (39 adjacent to
. the lower end thereof. The lower end of the tube
{40 is provided with an externally threaded por-
tion 142 that receives an internally threaded
collar or union 143 that is adapted to engage an
outwardly extending flange i44 provided on the
top of the drain pipe {{3. Accordingly, the collar
{43 threaded upon the portion 142 of the tube 140
securely clamps the flange {44 to the adjacent
end of the tube 140, and a gasket, not shown, may
be positioned therebetween in order positively to
insure that a detachable liquid-tight cornection
is provided between the drain pipe 113 and the
barrel {39 of the drain fixture i22. Also the drain
fixture 122 comprises an outwardly extending
barrel {45 that is molded onto the adjacent end
of the hose 123 and arranged in communicating
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relation with the barrel {39. Further, an up-
standing breather tube 146 is molded into the
barrel 148 and communicates between the interior
thereof and the exterlor. .

In view of the foregoing description of the
drain mechanism 120, it will be understood that
the first elastic drain fixture 121 is frictionally
secured within the drain opening 126 formed in
the bottom wall 33 within the sump 42 in order
to provide a liquid-tight connection therebetween
and that the interior of the hollow drain fixture
121 communicates through the hollow hose 123
with the interior of the hollow drain fixture 122.
The drain fixture 122 is removably secured by
the bracket 135 to the exterior surface of the
bottom wall 33 adjacent to the sump 42 and sup-
ports the communicating drain pipe 113 provid-
ing a liquid-tight connection therebetween. The
drain fixture 122 is angularly off-set with re-
spect to the drain fixture 121 by an angle of ap-
proximately 145 degrees and the interior of the
hollow fixtures 121 and 122 are interconnected
by the curved hose 123 as clearly shown in Fig. 5.
Specifically, the intermediate portion or section
of the hose {23 extends laterally from below the
bottom wall 33 to the left beyond the side wall
34 toward the side wall 14.. Thus the midsection
of the hose 123 is positioned below the bottom
wall 33 of the vat 31 and intermediate the side
wall 34 of the vat 31 and the side wall 14 of the
cabinet 1. The lower end of the barrel 139 of
the second fixture 122 is disposed below the first
fixture {21, whereby the drain pipe {13 carried
by the second drain fixture 122 is disposed well
below the drain opening 125 provided in the bot-
tom wall 33 at the sump 42. Moreover, the in-
termediate section of the hose 123 being flexible
is adapted to be moved from an upper position
disposed above the drain opening 125 to a lower
position disposed below the drain opening 125.
Accordingly, when the midsection of the hose 123
is elevated to its upper position the communica-~
tion between the bottom of the sump 42 and the
drain pipe 1(3 is effectively closed to prevent
washing liquid contained in the sump 42 from
draining through the drain opening 125:into the
drain pipe {13 through the communicating drain
fixtures {21 and {22 and the hose 123. On the
other hand when the midsection of the hose 123
is lowered to its lower position the communica-
tion between the bottom of the sump 42 and the
drain pipe {13 is effectively opened to: permit
washing liquid contained in the sump 42 to be
drained therefrom through the drain opening
125 into the drain pipe 113 through the com-
municating drain fixtures 12f and 122 and the

-hose 123. Accordingly, the drain mechanism 120

comprises non-draining and draining positions
respectively corresponding to the upper and lower
positions of the flexible midsection of the hose
The hose 123 is normally biased both by
the resiliency of the helical spring 124 and by
gravity into its lower position and it is operated
against these biases into its upper position by an
electro-responsive operating mechanism 150.
When the drain mechanism 120 occupies its
draining position all of the washing liquid con-
tained in the sum 42 is immediately drained

" through the drain opening 129 into the drain pipe

113 due to the fact that a smooth surface is pro-
vided between the lowermost portion of the sump
42 into the throat of the first drain fixture 121,
which washing liquid then drains through the
hose 123 and the second fixture 122 into the drain
pipe - 113. The strainer 131 positioned in the -
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throat of the first drain fixture {21 prevents large
foreign particles from passing through the drain
opening 125 into the. drain fixture (2. Since
the upper end of the breather tube (46 carried
by the second drain fixture 122 is disposed above
the drain opening 125 and above the normal
washing liquid level in the vat 31, the washing
liquid passing through the hose (23 into the sec-
ond drain fixture 122 and into the drain pipe (3
does not overflow therefrom notwithstanding the
communication through the breather tube (46
between the interior of the second drain fixture
122 and the exterior below the bottom wall 33.

Since the washing liquid contained in the sump
42 has detergent suspended therein it is prone to
carry air bubbles therewith through the drain
opening 125 into the drain fixture {21 and con-
sequently into the hose 123 and the drain fixture
{22, which air bubbles present in the drain mech-
anism 120 would tend to form a partial air lock
between the drain opening 125 and the drain pipe
{13 impeding the flow of washing liguid there-
through and causing the air trapped in the hose
123 to tend to gurgle back through the washing
liquid contained therein through the drain open-
ing 125. However, this partial air lock in the
hose 123 is relieved by the communication
through the breather tube {46 between the ex-
terior and the interior of the drain fixture 122.
Tn other words these air bubbles swept into the
drain fixture 121 along with the washing liquid
burst in the hose 123 and the resulting air es-
capes through the breather tube 146 relieving the
tendency to produce a partial air lock within the
drain mechanism {20. Of course, it will be under-
stood that the upper end of the breather tube
146 extends a suitable distance above the level of
the drain opening 125 and this extension may be
increased, if necessary, by the insertion of an up-
standing section of glass or other tube, not shown,
within the hollow breather tube 146. Also, cer-
tain plumbing installations tend to pocket air
and thus retard draining unless the vent ar-
rangement is provided.

In the drain mechanism {20 the inlet throat
of the drain fixture 121 secured within the drain
opening 125 is disposed at least partially above
the outlet port or portion of the drain fixture 12t
joining the adjacent end of the hose 123 and is
of a predetermined contour increasing. in area
from the upper portion thereof toward the lower
portion adjacent to the bead (30, whereby the
flow of the washing liquid draining from the vat
31 into the inlet throat of the drain fixture 121
is only slightly reduced in response to a consider-
able and greater reducticn in the hydrostatic
head of the washing liquid contained in the vat
31. Thus the contour or shape of the inlet throat
of the drain fixture 121 positioned above the ad-
jacent end of the hose 123 maintains a relatively
uniform flow of the washing liquid as the quanti-
tative effect thereof is diminished due to the di-
minishing head of the washing liquid in the vat
31 when the drain.mechanism {20 is operated
into its draining position.

Also it will be understood that when the hose
123 occupies its upper or non-draining position,
a predetermined charge or quantity of the wash-
ing liquid is retained in the sump 42 provided in
the vat 31, notwithstanding the circumstance
that some excess washing liquid may be supplied
into the vat 31 by the spraying device 109 before
the inlet valve mechanism 1i{ is returned into its
closed position following de-energization of the
associated solenoid f{2. The excess washing liq-
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uid that is supplied to the vat 31 merely over-
flows therefrom through the hose 123 in.its
upper or non-draining position into the drain
pipe 113, and without siphoning through the hose
i23 since the hose (23 has a relatively large
cross-sectional area with respect to that of the
fluid supply pipe (07. In other words, the drain
capacity of the hose 123 greatly exceeds the sup-
ply capacity of the fluid supply pipe 107 so that
the hose 123 may readily drain the excess wash-
ing _liquid from the vat 31 that is supplied there-
to via the fluid supply pipe 1087 without closing
the cross-sectional area of the hose 123 so as to
prevent siphoning of the charge of washing lig-
uid from the vat 31 into the drain pipe (13,
Also the arrangement of the upstandinz breather
tube (46 positively prevents siphoning through
the hose 123 under the conditions noted. Thus
the drain mechanism 128 insures the retention
of a predetermined quantity of washing liquid
in the vat 31 when the drain mechanism (20 oc-
cupies its non-draining position.

Referring now more particularly to Figs. 1 and
3, it will be observed that the operating mecha-
nism 150 comprises structure (51 that is secured
by a plurality of screws 152 to a downwardly ex-
tending element 153 spot welded, or otherwise
secured, to the side wall 34 adjacent to the bot-
tom wall 33. Accordingly, the operating mecha-
nism 150 is removably secured to the element (53
and is suspended below the bottom wall 33 of the
vat 31. Also the structure 15{ comprises g rear-
wardly and upwardly extending arm 154 carrying
a resilient bumper {55 formed of rubber, or the
like, and arranged in engagement with the bot-
tom wall 33 just above the sump 42. This sus-
pension of the operating mechanism (50 below
the bottom wall 33 of the vat 31 prevents the
structure {5t from pounding the bottom wall 31
during shipment of the apparatus (8. Further
the structure 151 comprises two curved guide ele-
ments (56 and {57 spaced apart front and rear
and extending below the midsection of the hose
123, and a substantially S-shaped operating
member 158 disposed between the guide elements
156 and 157. The operating member 158 is piv-
otally mounted adjacent to the inner end there-
of upon a pivot pin 159 carried by the structure
151 and is normally biased in the clockwise direc-
tion, as viewed in Fig. 1, by a coil spring 160 sur-
rounding the pivot pin 159 and exfending be-
tween the structure (5f and the operating mem-
ber 158. The extreme outer end of the operat-
ing member 158 carries an upwardly extending
projection {61 underhooking the midsection of
the hose 123 and disposed betwesn the outer sur-
face of the hose {23 and the adjacent side wall
14 of the cabinet #1. Also the operating mem-
ber 158 carries an upwardly and outwardly pro-
jecting bumper 162 formed of rubber, or the like,
and disposed inwardly with respect to the adja-
cent side wall of the midsection of the hose (23.
Finally, the structure #51 carries an electro-re-
sponsive solencid device 163 that is provided with
a movable armature 164 that is operatively con-
nected by a coil spring 165 to the extreme inner
end of the operating member [58.

In view of the foregoing description of the op-
erating mechanism 150, it will be understood that
when the solenoid 163 is de-energized that the
operating member 158 is normally biased by the
weight of the hose 123 and against the counter-
balancing spring {60 in the counterclockwise di-
rection, as viewed in Fig. 1, whereby the midsec-
tion of the hose 123 is moved into its lower posi-
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tion normally to rest upon the curved guide ele-

ments 156 and 157. When the solenoid $63 is en- |

ergized the armature 164 is attracted rotating
through the coil spring 165 the operating mem-
ber {58 in the clockwise direction, as viewed in
Fig, 1, about the pivot pin 59 with the bias of
the coil spring 160; whereby the operating mem-
ber lifts or elevates the midsection of the hose
123 in guided relation between the projection 161
and the bumper 162 from its lower position to
its upper position. - Accordingly, when the sole-
noid 163 is energized the operating member 158
moves the midsection of the hose 123 from its
lower position to its upper position effecting oper-
ation of the drain mechanism 120 from its drain-
ing position into its non-draining position. Sub-
sequently, when the solenoid 163 is de-energized
the weight of the hose 123 returns the operating
member 158 in the counterclockwise direction, as
viewed in Fig. 1, back into its normal position
so that the operating member 158 permits the
midsection of the hose 123 to be lowered from its
upper .position into its- lower position; whereby
. -the drain mechanism 120 is returned from its
non-draining position back into its drammg posi-
tion.

Mounted within the lower portiton of the vat
31 above the bottom wall 33 and the sump 42 and
surrounding the impeller 83 is a suifable electric
heater 170 which is preferably of the sheathed re-
sistance conductor type; which heater 170 is em-

ployed for the purpose of drying dishes after they .

have been washed and rinsed, as explained more
fully hereinafter. The opposite terminal ends
171 of the heater 170 extend through liquid-tight
openings provided in the bottom wall 33 to the
exterior so that electrical connections may he
made thereto exteriorly of the vat 31. ‘
Referring now more particularly to Figs. 1 and
6, the apparatus {0 comprises an electro-respon-
sive timer {80 of the cyclic type including a cas-
ing housing an electric motor 182 of the constant
speed type, associated speed reduction and fric-
tion clutch mechanism (83 and an operating
shaft 184, four control cams Ci, C2, C3 and C4
and four control switches Si, S2, S3 and S4, the
control cams C{ to C4, inclusive, being respec-
tively operatively . associated with the control
switches S! to S4, inclusive. Preferably the
timer motor {82 is of the ‘“Telechron” type and
the operating shaft 184 extends forwardly through
an opening provided in the front panel 25 to the
exterior, and a control knob {88 is removably
secured on the extreme outer end of the operat-
ing shaft 184. The control knob {88 is spaced
forwardly of the front surface of the front panel
25 and cooperates with a substantially annular
trim and indexing plate 189 disposed rearwardly
thereof, the operating shaft (84 extending
through a hole formed in the plate {89. The
plate 189 is suitably secured to the front surface
of the front panel 25 and carries the legends “off”
and “on” on the front face thereof; which legends
cooperate with an index pointer 191 carried on
the control knob 188. Preferably the control
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knob 188 is formed of a suitable white plastic that .

matches the white enamel finish that is normally
provided on the exterior surface of the various
walls of the cabinet ff, the front panel 25 and
the door 60; while the plate 189 may be formed
of pressed steel and given a polished chromium
finish., In passing it is noted that when the con-
trol knob 188 is rotated to bring the pointer 191
into registry with the legend “off” the operating
shaft 184 is rotated to effect a corresponding set-
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ting or control of the control cams ClI, ete.; and
likewise when the.control knob 188 is rotated to
bring the pointer (91 into registry with the
legend “on” the operating shaft 184 is rotated to
effect a corresponding setting or control of the
control cams Cl, etc.

Referring now more particularly to-Fig. 6, it is
noted that the control circuit includes a source
of current supply of 110 volts A. C., and a meas-
uring coil 202 that comprises an insulating base
220, to which a metal casing 221 is secured, and
four terminal prongs 222, 223, 224 and 225 extend-
ing through the base 220 and secured in place.
Also the measuring eoil 202 comprises a winding
226 operatively connected between the terminal
Jprongs 222 and 225 and an associated pair of
contacts 226’ operatively connected between the
terminal prongs 223 and 224, The socket 212
comprises an insulatinz base 2271 carrying four

.spring contact terminals 228, 229, 230 and 23f

extending into four corresponding openings pro-
vided therein and adapted respectively to receive
and electrically to engage and establish contact
with the four terminal prongs 222 to 225, inclu~

'sive. Thus it will be understood that the meas-

uring coil 202 is readily engageable and disen-
gageable with respect to the socket 212 and that
when the measuring coil 202 is positioned upon
the socket 212 the ferminal prongs 222 to 225,
inclusive, respectively engage and make electrical
contact with the termmal springs 228 to 231, in-
clusive.

Also in Fig. 6 the electrxcal connection and ar-
rangement of the various electro-responsive de-
vices incorporated in the apparatus 10 are dia-
grammatically illustrated. In the interest of
simplicity the line terminals have been indicated
by the plus and minus signs on the diagram at
each point where the required potential is neces-
sary. The operating shaft 184 is directly con-
nected to the control knob 188 and is also con-
nected through the mechanism £83 to the timer
motor §82. Also the operating shaft 184 is rotat-
ably supported and physically carries the control
cams Cf to C4, inclusive, that are respectively
operatively associated with the control switches
S1{ to S4, inclusive. Moreover, in the diagram the
various operating times of the different steps.in
the cycle of operation of the apparatus i0 are
indicated, the control cams Cl, etc., being laid
out longitudinally for convenience and the cam
sections corresponding tc the long time intervals
being broken to conserve space.

As illustrated, one terminal, indicated at -, of
the source of supply is connected to one spring of
the door switch 81; while the other terminal, in-
dicated at —, of the source of supply is connected
to one terminal of the operating motor 86, to one '
terminal of the. timer motor 182 and to the in-
termediate spring of the control switch S4. The
other terminal of the operating motor 86 is con-
nected to the contact spring 231 and to the lower
spring of the control switch S2; while the other
terminal of the timer motor 182 is. connected to
one terminal of the heating element {710 and to
the lower spring of the control switch SI. The
other spring of the door switch 8f is connected
to the intermediate spring of the control switch
Si; and the other terminal of the heating ele-
ment 170 is connected to the upper spring of the
control switch S4. One terminal of the inlet valve
solenoid 112 is connected to one terminal of the
drain valve solenoid 163 and to the lower spring
of the control switch S4. The other terminal of
the inlet valve solenoid 112 is connected to the
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terminal spring 229; and the other terminal of
the drain valve solenoid {63 is connected f{o the
lower spring of the control switch S3. The ter-
minal spring 230 is connected to the upper spring
of the control switch S2; and the terminal spring
'228 is connected to the upper spring of the con-
trol switch S{ and to the intermediate spring of
the control switch S2 and to the upper spring of
the.control switch S3.

‘When the apparatus {8 is at rest the control
knol 188 occupies the position illustrated, where-
by the index pointer 191 registers with the legend
“off” carried by the plate 189 so that the oper-

ating shaft 184 occupies its normal position caus-

ing the centrol cams Cl, etc., to operate the re-
spectively associated control switches Si, ete.,
into their normal positions illustrated. At this
time the contacts X and Y in the control switch
Si occupy their open positions; the first and sec-
ond contacts in the control switch S2 occupy their
respective closed and open positions; the con-
tacts in the control switch S3 occupy their open
position; and the first and second contacts in the
control switch S4 occupy their respective closed
and open positions. Also at this time when the
door 60 occupies its open position the door switch
81 is operated to its open position preventing op-
eration of any of the electro-responsive appara-
tus.

Considering now the cycle of operation of the
apparatus 10 the person loads the dishes and
other utensils into the rack structure, not shown,
and moves the rack structure from over the door
60 into the vat 31, and then moves the door 60
from its open position into its closed position ef-
fecting closure of the door switch 81. The per-
son then rotates the control knob 188 from its
“off” position into its “on” position; whereby the
operating shaft 184 is rotated in the clockwise
direction, as viewed in Fig. 1, causing the control
cams ClI, etc. to be rotated in the clockwise di-
rection, toward the left as viewed in Fig. 6. At
this time the control cam Cl engages the lower
spring in the control switch Si closing the con-
tacts X and Y. When the contacts Y in the con-
trol switch S! are thus closed, a direct circuit,
including the first contacts of the control switch
82 and the door switch 81, is completed for ini-
tiating operation of the operating motor 86. Also
when the contacts X in the control switch Si are
tnus closed, a circuit, including the door switch
81, is completed for initiating operation of the
timer motor 182. Upon operating the operating
motor 86 rotates the operating shaft 85; where-
by the impeller 83 is rotated in the counterclock-
wise direction, as viewed in Fig. 3. Upon operat-
ing the time motor 182 rotates the operating shaft
184 through the mechanism 183 slowly at a pre-
determined rate further in the clockwise direc-
tion; whereby the operating cams CI, ete., are
moved gradually at a predetermined rate toward
the left, as viewed in Fig. 6.

After an elapsed time of approximately ten
seconds the control cam C2 engages the inter-
mediate spring of the control switch S2 opening
the first contacts and closing the second contacts
thereof. When the first contacts of the control
switch S2 are thus opened the previously traced
direct circuit for energizing the operating motor
86 is interrupted, and a normally completed
shunt, including the terminal springs 228 and 231
and the terminal prongs 222 and 225, for short-
circuiting the winding 226 of the measuring coil
202 is interrupted; whereby the winding 226 of
the measuring coil 202 is inserted in series eir-
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cuit relation with the operating motor 86. This
series circuit for the operating motor 86 and the
winding 226 of the measuring coil 202 extends
from one terminal of the source of supply via the
door switch 81, the contacts Y of the control
switch S, the terminal spring 228, the terminal
prong 222, the winding 226 of the measuring coil
202, the terminal prong 225, the terminal spring
231 and the operating motor 86 to the other ter-
minal of the source of supply. Accordingly, the
winding 226 of the measuring coil 202 being in
series cireuit relation with the operating motor
86 meters the current drawn by the operating
motor 86, which current is not excessive at this
time since the operating motor 86 has already
had an opportunity to gain full speed and there
is no washing liquid in the sump 42 in the vat 31.

When the second contacts of the control switch
S2 are thus closed a circuit is completed for en-
ergizing the inlet valve solenoid {12; which ecir-
cuit extends from one terminal of the source
of supply via the door switch 81, the Y contacts
of the control switech S, the second contacts of
the control switch S2, the terminal spring 230,
the terminal prong 224, the contacts 226’, the ter-
minal prong 223, the terminal spring 229, the in-
let valve solenoid (i2 and the first contacts of
the control switch S4 to the other terminal of the
source of supply. This circuit for energizing the
inlet valve solenoid 112 includes the contacts
226’ of the measuring coil 202; however, these
contacts are closed at this time since the current
traverses the winding 226 of the measuring coil
202 and the operating motor 86 is not excessive
as previously noted, the winding 226 of the meas-
uring coil 202 being of the marginal type. When
the inlet valve solenoid (12 is thus energized the
inlet valve mechanism {11 is operated to its open
positicn as previously explained; whereby wash-
ing liquid is supplied from the liquid supply pipe
i07 to the spraying device 109. The washing
liquid sprays downwardly from the spraying de-
vice 109 through the dishes supported by the rack
structure, not shown, and accumulates in the
sump 42. This washing liquid passes from the
sump 42 through the drain opening 128 into the
drain fixture 121 and thence through the hose
123 and the drain fixture 122 into the drain pipe
113 since the drain mechanism (20 occupies its
draining position at this time. Some of the wash-
ing liquid in the sump 42 may pass through the
reticulated screen 106 and may be caught and
flung upwardly and outwardly through the dishes
supported by the rack structure, not shown, by
the blades 84 of the impeller 83, although this
action is not considerable at this time since the
drain mechanism 120 occupies its draining posi-
tion. Accordingly, the dishes supported by the
rack structure, not shown; in the vat 31 are sub-
jected to a first spray step that is carried out
through a time interval of approximately 30 sec-
onds under the control of the timer 180.

At the conclusion of this first spray step the
control cam C3 is operated to engage the lower
spring of the control switch S3 in order to close
the contacts thereof completing a circuit for en-
ergizing the drain solenoid 163. This circuit ex-
tends from one terminal of the source of supply
via the door switch 81, the contacts ¥ of control
switch S1, the contacts of the control switch S3,
the drain solenoid 163 and the first contacts of the
switch S4 to the other terminal of the source of
supply. When the drain solenoid 163 is thus en-
ergized, the operating mechanism (50 is con-
trolled in order to cause the operating member
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{88 to elevate the midsection of the hose {23 op-
erating the drain mechanism (20 into its non-
draining position; whereby the washing liquid
accumulating in the sump 42 is retained therein
after the drain fixture {21 and the adjacent sec-
tion of the hose 128 is first filled with the wash-
ing lquid. At this time the inlet valve mech-
anism 111 still occupies its open position and the
operating motor 86 is running. Accordingly, the
washing liquid sprayed. through the dishes sup-
ported by the rack structure, not shown, from the
spraying device (09 accumulates in the sump 42
since the drain mechanism {20 occupies its non-
draining position. The washing liquid accumulat-
ing in the sump 42 of the vat 31 passes through the
reticulated screen 106 and is caught by the blades
84 of the impeller 83 and is flung upwardly and
outwardly through the rack structure, not shown,
and the dishes supported thereby against the
walls of the vat 31 and the door 60 and again re-
turns to the sump 42. The washing liquid as.it
is flung upwardly and outwardly has a generally
rotary motion in the counterclockwise direction,
as viewed in Fig. 3, since the impeller 83 is ro-
tated in this direction as previously noted.

The supply of washing lquid from the spray-
ing device 109 continues, and as the quantity of
washing liquid accumulating in the sump 42 in-
creases the load imposed upon the impeller 83,
and consequently upon the operating motor 86,
is gradually increased; whereby the current tra-
versing the operating motor 86 and the winding
226 of the measuring coil 202 is gradually in-
creased. When a predetermined quantity of
washing liquid accumulates in the sump 42 a cor-
responding predetermined load is imposed upon
the operating motor 86; whereby the current
traversing the operating motor 86 and the wind-
ing 226 of the measuring coil 202 reaches a pre-
determined value. When this current traversing
the winding 226 of the measuring coil 202 reaches
the predetermined value mentioned, indicating
that the vat 31 now contains a full and predeter-
mined quantity of washing lquid, the winding
226 controls the contacts 226’, since it is of the
marginal type as previously noted. More par-
ticularly, the contacts 226’ are opened interrupt-
ing the circuit for energizing the inlet valve sole-
noid 1i2; whereby the inlet valve mechanism (1§

is operated to its closed position. Specifically, :

the inlet valve mechanism i1 is of the slow-clos-
ing type, as previously noted, and when it is com-
pletely closed the supply of washing liquid from
the liquid supply pipe {07 to the spraying device
109 is cut off. .
Approximately 45 seconds after the drain
mechanism 120 is operated to its non-draining
" position the control cam C2 disengages the In-
termediate spring of the control switch 82;
whereby the second contacts thereof are opened
and the first contacts thereof are closed.  When
the second contacts of the control switch S2 are
thus opened, a further point in the circuit for en-
ergizing the inlet valve solenoid 112 is interrupt-
ed; and when the first contacts of the control
switch S2 are thus closed the path for short-cir-
cuiting the winding 226 of the measuring coil 202
is again completed, together with the direet cir-
cuit for operating the operating motor 86. Ac-
. cordingly, the 'winding 226 is de-energized bring-
ing about reclosure of the contacts 226’; however,
without effect at this time since the second con-
tacts of the control switch S2 are open. Accord-
.ingly, the connections sbove described provide a
“timed arrangement for effecting the de-energiza~
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tion of the inlet valve solenoid 112 and the con-
sequent operation of the inlet valve mechanism
111 to its closed position in the event this result
has not already been brought about by operation
of the measuring coil 202 within the 45 seconds
period mentioned. ! :

The first washing step continues for a total
time of approximately 330 seconds following the
operation of the drain mechanism (20 into its
non-draining position, and within this time in-
terval and in response to the accumulation of a
predetermined quantity of washing liquid in the
sump 42 a given charge of detergent is intro-
duced into the washing liquid in order that the -
first washing step may be effective to remove
grease and other foreign materials from the
dishes supported by the rack structure, not
shown. The arrangement for introducing the
detergent into the washing lquid is disclosed in
the previously mentioned Walker application and
is based upon the accumulation of a predeter-
mined quantity of washing liquid in the sump
42; whereby the washing liquid accumulating in
the sump 42 is flushed or washed into the deter-
gent cup, not shown, carried by the inner body
sheet 62 of the door 60 causing the detergent to
be washed into the body of the washing liqui@
contained in the vat 3i. This introduction of
detergent into the washing liquid is accomplished
shortly following the closure of the drain mech-
anism 120 so that the detergent is present in the
washing liquid during a substantial part of the
time interval of the first washing step. Prefer-
ably the detergent that is employed is of the type
sold under the trade name “Calgonite” that com-
prises about 40 per cent sodium hexametaphos-
phate and 60 per cent sodium metasilicate.

At the conclusion of the first washing step the
control cam C3 disengages the lower spring of the
control switch S3, whereby the contacts thereof
are opened interrupting the circuit for energizing
the drain solenoid §63. When the drain solenoid
163 is thus de-energized the operating mecha-
nism 50 is controlled to operate the drain mecha-
nism 128 back into its draining position; and spe-
cifically the operating member 198 is released
permitting the midsection of the hose 123 {o be
returned to its lower position. At this time the
washing liquid and the carried detergent drain
from the sump 42 through the drain opening 125
into the drain fixture $21 and thence through the
hose {23 and into the drain fixture 122 and finally
into the drain pipe 113. The washing liquid car-
rying the detergent is prone to carry therewith
air bubbles; however, no partial air lock is pro-
duced in the hose 123 by virtue of the arrange-
ment including the breather tube 146 previously
described. 'The strainer 131 prevents large
foreign objects from being carried with the
washing liquid into the drain fixture 121.

The washing liquid contained in the sump 42
is drained into the fixture 12f in 3 very short
interval of time; and approximately 45 seconds
after the drain mechanism {20 is operated to its
open position the control cam C2 again engages
the intermediate spring of the control switch S2
effecting opening of the first contacts and closing
of the second contacts thereof. When the con-
trol switch S2 is thus operated the winding 226
of the measuring coil 202 is again inserted in
series with the operating motor 86 and the inlef
valve solenoid 112 is again energized, all in the
manner previously explained.. At this time the
inlet valve mechanism 11{ is operated to its open
position effecting the supply of washing liquid
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from the liquid supply pipe {87 to the spraying
device 189, whereby the dishes supported by the
rack structure, not shown, are again sprayed, and
the washing liquid accumulating in the sump 42
passes through the drain mechanism {28 in its
draining position into the drain pipe {{3. This
second spray step is carried out for a time interval
of approximately 10 seconds; whereupon the con-
trol cam C8 re-engages the lower spring of the
control switch S3 closing the contacts thereof and
again energizing the drain solenoid {8§3. The
drain mechanism (20 is again operated to its non-
draining position causing the washing lquid to
be refained in the sump 42, initiating a second
washing step.

[
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The second washing step proceeds in the man- -

ner of the first washing step described above;
whereby the inlet valve mechanism (il is sub-
sequently operated to its closed position under the
control of the measuring coil 202 dependent upon
the load upon the operating motor 88 or under
the control of the control cam C2 and the asso-
ciated control switch S2; all in the manner pre-
viously explained. In any case after a time in-
terval of approximately 45 seconds following
operation of the drain mechanism 120 into its
non-draining position, the control cam €2 dis-
engages the intermediate spring of the control
switch S2 opening the second contacts and closing
the first contacts thereof in order positively to in-
sure de-energization of the inlet valve solenoid
112 and short-circuiting of the winding 226-of
the measuring coil 202. At this time the inlet
valve mechanism {1 occupies its closed position

and the drain mechanism (20 occupies its non-

draining position; whereby the second washing
step continues in the manner previously explained.
The second washing step continues for a time in-
terval of approximately 330 seconds following the
closure of the drain mechanism 120; whereupon
the control cam C3 disengages the lower spring of
the control switch S3 effecting the de-energiza-
tion of the drain solenoid 163 and the consequent
operation of the drain mechanism 120 to its drain-
ing position.

The washing liquid accumulated in the sump 42
is drained into the drain pipe {13 in the manner
previously explained in a short time interval; and

“approximately 45 seconds after the drain mecha-

nism 120 is operated to its draining position the :

control cam C2 again engages the intermediate
spring of the control switch S2. The first and
second contacts of the control switch S2 are re-
spectively opened and closed effecting insertion of
the winding 226 of the measuring coil 202 in
series with the operating motor 86 and energiza-
tion of the inlet valve solenoid 112. The inlet
valve mechanism (11 is again operated to its open
position in order to initiate a third spray step.
The washing liquid supplied from the lquid sup-
ply pipe 107 to the spraying device 109 is sprayed
through the dishes supported by the rack struc-
ture, not shown, and is drained from the sump 42
into the drain pipe {13. This spray step continues
throughout a time interval of approximately ten
seconds following operation of the inlet valve
mechanism {11 to its open position; whereupon
the control cam C3 re-engages the lower spring
of the control switch S3 closing the contacts
thereof and effecting energization of the drain
solenoid 163. The drain mechanism 120 is op-
erated to its non-draining position in order again
to cause washing liquid to accumulate in the sump
42 initiating a first rinsing step.

The first rinsing step proceeds in a manner

20

25

40

55

60

65

70

75

-energization of the inlet valve solenoid 112.

20

substantially identical to the first washing step
described above; whereby. the inlet valve mecha-~
nism {{{ is subsequently operated to its closed
position under the control of the measuring coil
282 dependent upon the load upon the operating
motor 86 or under the control of the control cam
C2 and the associated control switch S2; all in
the manner previously explained. In any case
after a time interval of approximately 45 seconds
following operation of the drain mechanism 28
into its non-draining position, the control cam
C2 disengages the intermediate spring of the con-
trol switch S2 opening the second contacts and
closing the first contacts thereof in order posi-
tively to insure de-energization of the inlet valve
solenoid {2 and short-circuiting of the winding
226 of the measuring coil 282. At this time the
inlet valve mechanism {{{ occupies its closed
position and the drain mechanism {20 occupies
its non-draining position; whereby the first rins-
ing step continues for a time interval of approxi-
mately 90 seconds following the operation of the
drain mechanism {2¢ into its non-draining posi-
tion; whereupon the control cam C3 disengages
the lower spring of the control switch S3 effecting
the de-energization of the drain solenoid {63 and
the consequent operation of the drain mechanism
120 to its draining position.

The washing liquid accumulated in the sump
42 is drained into the drain pipe 113 in the man-
ner previously explained in a short time interval;
and approximately 45 seconds after the drain
mechanism (20 is operated to its draining posi-
tion the control cam C2 again engages the inter-
mediate spring of the control switch S2. The
first and second contacts of the control switch S2
are respectively opened and closed effecting in-
sertion of the winding 226 of the measuring coil
202 in series with the operating motor 86 and
The
inlet valve mechanism {11 is again operated to
its open position in order to initiate a fourth
spray step. The washing liquid supplied from
the liquid supply pipe 107 to the spraying device
109 is sprayed through the dishes supported by
the rack structure, not shown, and is drained

_from the sump 42 to the drain pipe 113. This

spray step continues throughout a time interval
of approximately 10 seconds following operation
of the inlet valve mechanism {11 to its open posi-

‘tion; whereupon the control cam C3 re-engages

the lower spring of the control switch S3 closing
the contacts thereof and effecting energization
of the drain solenoid 163. The drain mechanism
120 is operated to its non-draining position in
order again to cause washing liquid to accumu-
late in the sump 42 initiating a second rinsing
step.

The second rinsing step proceeds in a manner
identical to the first rinsing step described ahove;
whereby the inlet valve mechanism 11 is subse-
quently operated to its closed position under the
concrol of the measuring coil 202 dependent upon
the load upon the operating motor 86 or under
the control of the control cam C2 and the asso-
ciated control switch S2; all in the manner pre-
viously explained.  In any case after a time in-
terval of approximately 45 seconds following the
operation of the drain mechanism 120 into its
non-draining position, the control cam C2 dis-
engages the intermediate spring of the control
switch S2 opening the second contacts and clos-
ing the first contacts thereof in order positively
to insure de-energization of the inlet valve sole-
noid 112 and short-circuiting of the winding 226
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of the measuring coil 202. At this time the inlet
valve mechanism (11 occupies its closed position
and the drain mechanism (20 occuples its non-
draining position; whereby the second rinse step
continues for a time interval of approximately 90
seconds following the operation of the drain
mechanism 120 into its non-draining position;
whereupon the cam C3 disengages the lower
spring of the control switch S3 effecting de-
energization of the drain solenoid 163 and the
consequent operation of the drain mechanism 120
to its draining position.

The washing liquid accumulated in the sump
42 is drained into the drain pipe 113 in the man-
ner previously explained in a short time interval;
and approximately 45 seconds after the drain
mechanism {20 is operated to its draining posi-
tion the control cam C4 engages the intermediate
spring of the control switch S4 respectively open-
ing and closing the first and second contacts
thereof. When the first contacts of the control
switch S4 are thus opened further points in the
circuits for energizing the inlet valve solenoid
{12 and the drain solenoid 163 are interrupted,
thereby positively to insure that the inlet valve
mechanism {{{ occupies its closed position and
the drain mechanism 120 occupies its draining
position. - When the second contacts of the con-
trol switch S4 are thus closed a circuit, includ-
Ing the door switch 81, the X contacts of the con-
trol switch St and the second contacts of the con-
trol switch S4, is completed for energizing the
heating element {78; whereby heat produced by
the heating element {18 in the vat 31 is circu-
lated in the vat 31 by the blades 84 of the im-
peller 83 since operation of the operating motor
86 is.continued at this time. The hot air cireu-
lated in the vat 31 by the impeller 83 is directed
into contact with and through the dishes sup-
ported by the rack structure, not shown, and
thence back into contact with the electric heater
i18.

This initial drying step is continued for a time
interval of approximately 1200 seconds, where-
upon the shoulder provided on the control cam
C! rides under the lower spring of the control
switch Si effecting opening of the Y contacts
thereof while the X contacts thereof are retained
closed. Opening of the ¥ contacts of the control
switch S{ interrupts the circuit for operating the
operating motor 86; while the closed X contacts
of the control switch S1 retain completed the cir-
cuit for energizing the heating element {78, Ac-

cordingly, the operating motor 86 stops arresting

rotation of the impeller 83 while the supply of
heat to the heating element 70 continues. Thus
drying of the dishes supported by the rack struc-
ture, not shown, continues through a final drying
step after operation of the impeller 83 has been
arrested; which final drying step continues for a
time interval of approximately 600 seconds;
whereupon the control cam CI disengages the
lower spring of the control switch Si and the
control cam C#4 disengages the intermediate
spring of the control switch S4. When the con-
trol cam C{ disengages the lower spring: of the
control switch S{ the X contacts thereof are
opened interrupting the circuit for energizing the
heating element {70 and interrupting the operat-
ing circuit for the timer motor 182. When the
control cam CA#4 disengages the  intermediate
spring of the control switch S4 the first and sec-
ond contacts thereof are respectively closed and
opened,  respectively preparing a point in the
circuits for energizing the inlet valve solenold 112

10

15

20

25

30

35

40

55

80

22
and the drain solenoid 163 and interrupting a
further point in the circuit for energizing the
heating element (10.

At this time the operating shaft 184 of the
timer 180 has been rotated from its “on” position
in the clockwise direction, as viewed in Fig. 1
back into its “off” position; operation of the
timer 180 has been arrested; and.the cycle of
operation of the apparatus 10 has been com-
pleted. Thus it will be understood that when
the control knob 188 of the timer 180 is rotated
from its “off” position approximately 30 degrees

‘in the clockwise direction, as viewed in Fig. 1,

into its “on” position that operation of the timer

180 is initiated. More particularly, the timer

motor 182 effects continued rotation of the con-
trol knob (88 in the clockwise direction, as viewed
in Fig. 1, back into its “off” position, whereupon
operation of the timer 180 is automatically ar-
rested. As the operating shaft (84 is rotated
from its “on” position back into its “off” position
in the clockwise direction, as viewed in Fig. 1, it
is rotated progressively through the different
control positions thereof causing the different
control cams C{ to C4, inclusive, selectively to
govern the control switches SI to S4, inclusive,
whereby the apparatus 10 is automatically oper-
ated through its various spraying, washing,
rinsing and drying steps as explained above.

Also it will be understood that the mechanism
183 permits rotation of the operating shaft 184
in either direction by the control knob {88 at any
time independently of the timer {80 so that any
one or more of the steps in the above described
cycle may be selectively omitted or repeated by
appropriate manual rotation of the control knob
188 in the proper direction. For example, the
final drying step may be omitted by rotating the
control knob 188 in the clockwise direction back
into its “off” position when the control cam C4
first operates the control switch S8, thereby re-
ducing the length of the operating cycle by ap-
proximately thirty minutes. This facility is
especially useful when it is desired to wash a
number of loads of dishes and automatic drying
thereof is not important to the operator, or
hand-drying thereof is particularly wished by
the operator.

During the operation of the dishwashing ap-
paratus {8 through the timed cycle above-de-
scribed, the door 89 must be retained in its closed
position as previously explained in order to re-
tain the door switch 8{ in its closed position, as
it will be observed that any time the door 66 is
operated to its open position that the door switch
81 is operated to its open position arresting op-
eration of the apparatus (0. During the various
washing and rinsing steps when considerable
washing liquid is accumulated in the sump 42,
it is pointed out that the reticulated screen 10%
prevents large particles of foreign matter such,

~ for example, as lettuce leaves, or the like, ac-
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cumulating in the sump 42 from being caught in
the blades 84 of the impeller 83 and again flung
upwardly and outwardly thereby into the rack
structure, not shown, and the dishes supported
thereby. Finally at the conclusion of the timed
cycle the dishes supported by the rack structure,
not shown, have not only been thoroughly
washed and rinsed, but they have also been
dried. At this time the door 60 may be moved
from its closed position into its open position,
and the rack structure, not shown, may be moved
from its fully pushed-in position with respect
to the vat 31 into its fully withdrawn position
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with respect to the vat 31 over the door 80 in its
open position, and the dishes removed therefrom
and placed in a kitchen cabinet, or the like, if
desired.

In the operation of the dishwashing apparatus
10 after the dishes have been loaded into the
rack structure, not shown, and the rack structure
has been moved into its fully pushed-in position
in the vat 31, a predetermined quantity or charge
of detergent is placed in the detergent cup, not
shown, carried by the inner body sheet 62 of the
door 60, and the door 60 is moved from its open
‘position to its closed position by the handle 78.
At this time a timed cycle of operation of the
‘dishwashing apparatus 10 is initiated by manipu-
lating the control knob 188 in the manner pre-
viously explained. :

As disclosed in the previously mentioned
‘Walker application the vat 3f and the door 60
are of the gasketless type and the interior of the
vat 31 is vented to the exterior through the space
between the outer and inner body sheets 61 and
62 during opegation of the apparatus 10.

The connection and arrangement of the con-
trol circuit for the dishwashing apparatus 10 is
disclosed and claimed in the copending appli-
cation of Douglas F. Illian, Serial No. 91,906, filed
‘May 7, 1949.

In view of the foregoing it is apparent that

there has been provided washing apparatus em-
bodying improved drain mechanism that is of
simple and rugged construction incorporating
no nice fitting valve elements and valve seats.

While there has been described what is at pres-
ent considered to be the preferred embodiment
of the invention, it will be understood that vari-
‘ous modifications may be made therein, and it
is intended to cover in the appended claims all
such modifications as fall within the true spirit
and scope of the invention.

What is claimed is:

1. Washing apparatus comprising a vat
adapted to contain washing fluid and having a
drain opening in the lower portion thereof, a
drain pipe disposed below said drain opening,
& drain conduit connecting said drain opening
and said drain pipe, said drain conduit includ-
ing a movable section capable of being moved
between an upper position disposed above said
drain opening and a lower position disposed be-
low said drain opening, said washing fluid in said
val being retained therein when said movable
section occupies its upper position and being
drained therefrom through said drain opening
and said drain conduit into said drain pipe when
said movable section occupies its lower position,
means for biasing said movable section into its
lower position, and an electromagnetic actuator
operable to lift said movable section against
said biasing means into its upper position.

2. Washing apparatus comprising a vat
adapted to contain washing fluid and having a
drain opening in the lower portion thereof, a
drain pipe disposed below said drain opening, a
drain conduit connecting said drain opening and
sald drain pipe, said drain conduit including a
flexible section capable of being moved between
an upper position disposed above said drain
opening and a lower position disposed below said
drain opening, said washing fluid in said vat
being retained therein when said flexible section
occupies its upper position and being drained
therefrom through said drain opening and said
drain conduit into said drain pipe when said
‘flexible section occupies its lower position, means

2,652,854

10

20

25

30.

40

50

65

60

85

70

({]

24

for blasing said flexible section into one of its
positions, and electro-responsive means for mov-
ing said flexible section against said bidsing
means into the other of its positions.

3. Washing apparatus ~comprising a vat
adapted to contain washing fluid and having a
drain opening in the lower portion thereof, a
drain pipe disposed below said drain opening, a
drain conduit connecting said drain opening and
sald drain pipe, sald drain conduit including a
flexible section capable of being moved between
an upper position disposed above said drain
opening and a lower position disposed below said
drain opening, said washing fluid in said vat
being retained therein when said flexible section
occupies its upper position and being drained
therefrom through said drain opening and said
drain conduit into said drain pipe when said
flexible section occupies its lower position, the
weight of said flexible section biasing it into its
lower position, and means including an electro-
magnetic actuator for lifting said flexible section
into its upper position.

4. Washing apparatus comprising a vat
adapted to contain washing fluid and having a
drain opening in the lower portion thereof, a
first €lastic drain fixture frictionally secured in
fluid-tight relation in said drain opening and
communicating with the lower portion of said
vat, a second drain fixture disposed below said
first drain fixture, a drain pipe communicating
with said second drain fixture, a flexible drain
hose extending between and communicating with
said drain fixtures; a midsection of said drain
hose being capable of being moved between up-

‘per and lower positions respectively disposed

above and below said first drain fixture, said
washing fluid in said vat being retained therein
when said midsection occupies its upper position
and being drained therefrom through said first
drain fixture and said drain hose and said sec-
ond drain fixture into.said drain pipe when said
midsection occupies its lower position, means for
‘biasing said midsection into its lower position,
and an electromagnetic actuator operable to lift
said midsection against said biasing means into
its upper position. ‘

5. Washing apparatus comprising a vat
adapted to contain washing fluid carrying a
detergent and having a drain opening in the
lower portion thereof, a drain pipe disposed be-
Jow said drain opening, a drain conduit connect-
ing said drain opening and said drain pipe, said

‘drain conduit including a movable section ca-

pable of being moved between an upper position
disposed above said drain opening and a lower
position disposed below said drain opening, said
washing fluid in said vat being retained therein
when said movable section oceupies its upper
position and being drained therefrom through
said drain opening and said drain conduit into
said drain pipe when said movable section oc-
cupies its lower position, said washing fluid in
said vat draining therefrom through said drain
opening into said drain conduit being prone to
carry air bubbles therewith due to the carried
detergent resulting in a partial air lock in said
drain conduit, an upstanding breather tube car-
ried by said drain conduit and communicating
between the interior thereof and the exterior,
the upper open end of said breather tube being
disposed above said drain cpening so as to pre-

‘vent sald washing fluid from escaping there-

through while permitting the escape of air there-
through in order to break the partial air lock in
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said drain conduit, means for biasing said mov-
able section into its lower position, and an elec-
tromagnetic actuator operable to lift said mov-
able section against said biasing means into its
upper position. -

6. Washing apparatus comprising a vat
adapted to contain washing fluid carrying a
detergent and having a drain opening in the
lower portion thereof, a first elastic drain fixture
frictionally secured in fluid-tight relation in said
drain opening and communicating with the lower
portion of said vat, a second drain fixture carried
by the lower portion of said vat exteriorly thereof
and disposed below said first drain fixture, a
drain pipe communicating with said second drain
fixture, a flexible drain hose extending between
and communicating with said drain fixtures, a
midsection of said drain hose being capable of
being moved between upper and lower positions
respectively disposed above and below said first
drain fixture, said washing fluid in said vat being
retained therein when said midsection occupies
its upper position and being drained therefrom
through said first drain fixture and said drain
hose and said second drain fixture into said drain
pipe when said midsection occupies its lower po-
sition, said washing fluid in said vat draining
therefrom through said first drain fixture into
said drain hose being prone to carry air bubbles
therewith due to the carried detergent resulting
in a partial air lock in said drain hose, an up-
standing breather tube carried by said second
drain fixture and communicating between the
interior thereof and the exterior, the upper open
end of said breather tube being disposed above

 said drain opening so as to prevent said washing
fluid from escaping therethrough while permit-
ting the escape of air therethrough in order to
break the partial air lock in said drain conduit,
means. for biasing said midsection into its lower
position, and an electromagneti¢ actuator op-
erable to lift said midsection against said biasing
means into its upper position.

7. Washing apparatus comprising a vab
adapted to contain washing fluid, a fluld supply
pipe, means including an inlet valve for selec-
tively controlling the supply of said washing fluid
from said fluid supply pipe into said vat, said vat
having a drain opening in the lower portion
thereof, a drain pipe disposed below said drain
opening, a drain conduit having its opposite ends
respectively connected to said drain opening and
to sald drain pipe, said drain conduit including
a movable intermediate section capable of being
moved between an upper position disposed above
said drain opening ahd a lower position disposed
below said drain opening, a substantially prede-
termined quantity of said washing fluid being
retained in said vat when said movable section
occupies its upper position and substantially all
of said washing fluid being drained from said vat
through said drain opening and said drain con-
duit into said drain pipe when said movable sec-
tion occupies its lower position, any of sald wash-
ing fluld in excess of said predetermined quantity
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that is supplied from said fluid supply pive to
said vat when said movable section occupies its
upper position being drained therefrom through
said drain opening and said drain conduit into
said drain pipe, said drain conduit having a rela-
tively large cross-sectional area with respect to
that of said fluid supply pipe to prevent siphon-
ing therethrough when said movable section oc-
cupies its upper position, means for biasing said
movable section into its lower position, and an
electromagnetic actuator operable to lift said
movable section against said biasing means into
its upper position.

8. Washing apparatus comprising a vab
adapted to contain washing fluid, a fiuid supply
pipe, an inlet valve operative between open and
closed positions selectively to control the supply
of said washing fluid from said fluid supply pipe
into said vat, means for selectively operating said
inlet valve to admit substantially a predeter-
mined quantity of said washing fluid into said
vat, said vat having a drain opening in the lower
portion thereof, a drain pipe disposed below said
drain opening, & drain conduit having its op-
posite ends respectively connected to said drain
opening and to said drain pipe, said drain con-
duit including a movable intermediate section
capable of being moved between an upper posi-
tion disposed above said drain opening and a
lower position disposed below said drain open-
ing, substantially said predetermined quantity of
said washing fiuid being retained in said vat
when said movable section occupies its upper
position and substantially all of said washing
fluid being drained from said vat through said
drain opening and said drain conduit into said
drain pipe when said movable section occupies
its lower position, any of said washing fluid in
excess of said predetermined quantity that is
supplied from said fluid supply pipe to said vat
when said movable section occupies its. upper
position being drained therefrom through said
drain opening and said drain conduit into said
drain pipe, said drain conduit having a rela-
tively large cross-sectional area with respect to
that of said fluid supply pipe to prevent siphon-
ing therethrough when sald movable section oc-
cuples its upper position, and means for selec-
tively moving said movable section between its
upper and lower positions.

. EDGAR S. STODDARD.
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