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WASHING APPARATUS

Carl M, Snyder, Glen Eliyn, and Jesse K. Clark,
- Cicere, i, assigmors to Walker Dishwasher
Corperation, Chicage, I, a cerpocation of

Delaware

Application April 26, 1932, Serlal Ne. 608,248

15 Claims,

Qur invention relates to washing apparatus,
more particularly to apparatus for washing dishes,
and has for its object the provision of improved
apparatus of this character.

‘More specifically, our invention relates to dish-
washing apparatus wherein a cleansing fiuid, such
as water, is circulated or hurled through the
washing chamber or vat by suitable power driven
means, such as a motor driven impeller.

In one of its aspects, our invention contem-
plates the provision of improved washing appa-
ratus whereby suitable cleansing steps, such as
rinsing and washing operations, can be effected
in a simple, reliable and efficient manner.

In another aspect, our invention contemplates
the provisicn of improved means for automati-
cally supplying the washing chamber or vat with
a predetermined quantity of cleansing water for
the washing operation so that the most efficient
cleansing action will be effected.

In carrying our invention into effect in one
form thereof, we provide a washing vat or cham-
ber for receiving the dishes and utensils to be
cleansed, and a suitable cleansing fluid, such as
water. Arranged within the vat is a dish-sup-
porting rack and also suitable power driven means
arranged to circulate the cleansing water admit-

ted to the vat either in spray form through the.

rack to effect a rinsing action on the dishes sup-
ported therein or to hurl it through the rack with
considerable force to effect a more positive wash-
ing action on the dishes. The water circulating
means is so arranged that either of these cleans-
ing opérations.can be effected when water is be-
ing admitted to the vat by controlling the posi-
tion of a drain valve provided for the vat so that
when the drain valve is open, the water supplied
to the vat will merely be sprayed through the
rack to effect a rinsing action, whereas when the
valve is closed so as to allow the water to accu-
mulate within the vat, the water circulating means
will engage the accumulated water so as to hurl
it forcibly through the rack to effect a more posi-
tive washing action. -

In order to supply the washing chamber or vat
wi'h the proper quantity of cleansing fluid for

. the washing operation, suitable means are pro-

vided for controlling the source of water supply’

in accordance with the load imposed upon the

" water circulating means and hence, in accord-

ance with the load imposed upon the motor pro-

vided to operate the fluid circulating means.
This control means in one form of our inven-

tion comprises valve means arranged to control

the water supply source, and means for locking

{CL 141—9)

the valve mesans in position to ellow water to flow
into the vat until the load imposed upon the mo-
tor by the fluid circulating means aitains a pre-
determined - magnitude, whereupon the valve
means is released to shut off the water supply.

Suitable mesns comprising s manually oper-

able control member are provided for controlling
the operation of the fiuid supply and drain valves,
the locking means and the motor, whereby the
washing or the rinsing actions can be effected
selectively at will merely by operating the control
member to preselected controlling positions.

For o more complete understanding of our in-
vention, reference should be had to the accom-
panying drawings in which Fig. 1 is a front cle-

10 -

vation of dishwashing apparatus embodying our

invention, portions being broken away so as ic
illustrate certain structural details; Fig. 2 is &
side elevation, mainly in section, of the dishwash-
ing apparatus of Fig. 1, portions being broken
away so as to illustrate certain structural de-
tails; Fig. 3 is a sectional view taken through
the line 3—3 of Fig. 1 taken at a right angle to
Fig. 1 and having portions removed so as to illus-

trate certain details of construction; Fig. 4 is &

fragmentary view in elevation of & portion of the

apparatus, parts being broken away and parts

shown in section so as to illustrate certain struc-
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tural details; Fig. 5 is a plan view illustrating &

control member used in the dishwashing appara-
tus of Figs. 1 and 2; Fig. 6 is a fragmentary view
illustrating .certain details of construction; Fig.
7 is 8 diagrammatic view illustrating certain de-
tails of control mechanism used in the dishwash-
ing apparatus; Fig. 8 is a fragmentary view, main-
1y in section, illustrating a hinge structure used
in the dishwashing apparatus; and Fig. 9 is &

30
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view similar to Fig. 8 but showing certain parts -

in different operative positions.
Referring to the drawings, we have shown our
invention in one form as applied to dishwashing

40

apparatus comprising a casing 10 having a rear -

wall 11, end walls 12, a bottom wall 13 and a front
wall 14. These walls, as shown, are suitably
shaped and joined together to define a substan-
tially rectangular casing. The walls are formed

45

from a suitable sheet material, such as steel, -
preferably enameléd, and may be formed ‘inte- -
grally as one sheet, or formed separately and -

secured together in any suitable manner, as by
welding. : :
The walls, as shown, are supported in an ele-
vated position upon suitable legs 15. R
The front wall 14 is provided with an opening 16

“closed by a door 16a. ‘The door 16a is provided
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2 , .
at its upper edge with a suitable hinge 17, whereby

it can be swung on a horizontal axis to its open
and closed positions. The door is supported in

" its open. horizontal position by means of braces

18 of any suitable well known construction. These
braces, as shown, are formed of a pair of links 18¢
and 18b pivotally secured together, the links 18a
being pivotally secured to the door, while the links
18b are pivotally secured to a brace 19 supported
by the front wall of the casing. When in its
horizontal open position the door may be used
as a shelf.

The back wall 11, the end walls 12 and the
front wall 14 are provided at their upper edges
with in-turned flanges 21 which in turn are pro-
vided af their inner edges with uptumed flanges
21a.

Supported upon the flanges 21 is a top casing
member 22.° The casing member 22 is provided
with vertically arranged side walls 23 which ter-
minate at their lower ends in in-turned flanges 24
having a width substantially equal to that of the
flanges 21 and which rest upon these flanges.
The member 22 also comprises horizontal top wall
portions 25 joined together to form a rectangle
having the contour of the casing 10. Inner side
walls 26 depend from the top walls 25.

The top walls 25, together with the inner side
walls 26, define an opening 27, preferably of sub-
stantially square shape, adapted to receive a2 wash-
ing chamber or vat 28 of the washing apparatus.
The vat is formed of some suitable material, such
as sheet metal, shaped to define a relatively deep
chamber, square in cross-section. The inner side
walls 26 of the top member 22 are arranged to
support the vat in a substantially vertical position
within the casing 10. As shown, the lower ends
of the side walls 26 are in-turned somewhat and
then flange outwardly to define a horizontal ledge
30. Cooperating with this ledge is a similarly
out-turned ledge 31 provided on and about the
upper edge of the vat. This latter ledge termi-
nates at its outer edge in an up-turned flange
member 32 which embraces the ledge 30 provid-
ed on the member 22 and is spaced somewhat

. from it.

The ledge 31 of the vat is cla.mped to the ledge
30 of the supporting member 32 by means of a
plurality of U-shaped clamping members 33, each
of which is provided with. an upper relatively

long jaw 34 resting upon the ledge 30 and = lower

jaw defined by an adjustable bolt or screw 35
engaging the lower surface of the ledge 31. As
will be readily understood; the clamping members
33 can be caused to grip the cooperating flanges
30 and 31 with any desired degfee of presstre
by adjusting the screws 35. If desired, and it is
usually preferable to do so, a suitable sealing

- member 36, such as a rubber gasket, will be in-
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terposed between the flanges 30 and 31 and like-
wise between the upper flange 30 and the cooper-
ating jaw member 34. This member 36 may be
and, as shown, is formed of a single piece of ma-
terial which is given a substantially U-shape, one
leg of which is inserted between two ledges, while
its other leg is inserted between the ledge 30 and
the jaws 34. The bend of the U, as shown, lies in

the space between the ledge 30 and the flange 32,

A removable cover member 38 is provided for
the vat 28, this cover, as shown, being provided
with suitable hinge means securing it to the sup-

porting member 22.

This hinge means is arranged to support the
cover 38 in its open position.. Asshown, the hinge
means comprises a pair of hinges each of which

.and the like.

1,995,332

consists of a pair of pivotally connected hinge
members 39 and 40. The hinge member 39 of each
pair is secured to the top casing member 22 by
means of a bolt 41, while the member 40 is secured
to the cover 38 by means of bolts 41a. The mem-
ber 39, as shown, comprises a pair of spaced up-
right hinge lugs 39z and 39b (Fig.'1) that are pro-
vided with aligned vertically elongated apertures
39¢, as shown in Figs. 8 and 9. These apertures
receive a hinge pin 42 which functions to pivot-

-ally secure the members 39 and 40. The opposite

ends of this pin are passed through the apertures
39¢ from which they project. The projecting ends
are received in apertures provided for them in
ears 40¢ provided on the member 40. The pin is
secured intermediate ifs ends to the member 40
by means of a spring clip member (not shown)
secured to the member 40 and received by a recess
(not shown) provided in the pin. To remove the
pin it is merely necessary to move the spring clip
from the detent and withdraw the pin laterally.

The heads of the bolts 41 are provided with
ledges or catches 43 which serve to lock the cover
in 2 vertical cpen position. . The hinge members
40, as shown, are provided at their rear ends with
projections 43e¢ arranged to engage the latches
43, as shown in Fig. 9, to secure the cover. When
the cover is moved from its closed position shown
in Fig. 8.to its open position shown in Fig. 9, it is
first moved to a substantially vertical position
and then is lifted bodily upwardly by the cam
motion and then swung in the opening direction
so as to aliow the projections 43a to move to the
front of the catch 43. The cover is then lowered
and allowed to assume its dotted line position
shown in Fig. 8. If there is some obhstruction
back of the cover preventing this movement, the
cover nevertheless will be supported in its sub-
stantially vertical position by the locking means.
The cover is stopped in its dotted line position by
means of a stop edge 44 arranged on the mem-
ber 40 to engage the lugs 39¢ and 39%.

Preferably the vat 28 and also its cover member
38 will be formed from a suitable rust-resisting
steel which will be plated or enameled.

Suitable supporting open-work baskets or racks
45 and 46 are removably supported in the lower
and upper portions of the vat 28.

While any suitable dish and utensil supporting
racks may be used, we prefer to use racks ar-
ranged substantially in accordance with those de-
scribed and claimed in the copending application
of Forrest A. Walker, Serial No. 621,042, filed
July 6, 1932 and assigned to the same assignee
as this invention. i

' Briefly, these racks are of open-work {orm, the
general contours of both racks being substantially
square so as to fit in the square vat 28. The
lower rack’45 is formed in two compartments 47
and 48, the latter surrounding the compartment
47. The inner compartment is provided with a

"number of inverted, distorted, U-shaped bracket

members 49, arranged in a circle and spaced
apart substantially uniformly. These. brackets
are arranged to support platters, plates, saucers
"The outer compartment 48 is adapt-
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ed to receive such-utensils as soup plates, plat- -

ters and serving dishes. The bottom of the rack

‘45 preferably will be covered by a screen 49a, as

shown. This lower rack is further provided with
handle members 50 whereby the rack may be
conveniently removed from the vat 28 and re-
placed therein. These members 50 also serve to
support the upper rack 46.

The upper rack is provided with a plurahty of

70 .
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compartments. As shown, a relatively deep com-
partment 51 is- provided for small flat pieces; a
compartment 52 is provided for cups and glasses;

and & central compartment 53 is provided for

cups, glasses and the like, This central compart-
ment 53 is provided with a hinge 53¢, so that it
can be swung to an open position to provide ac-
cess to the lower rack without removing the up-
per rack from the vat.

Preferably, the wires forming both racks 45
and 46 will be covered with 2 suitable somewhat
resilient material, such as rubber. ’

Arranged within the compartment 47 of the
lower rack is & tray or basket 54 arranged to re-
ceive knives, forks, etc. ' This basket, as shown,
is supported above the sereen 48a. )

The bottom wall of the vat 28 is provided with
a plurslity (four) of inclined portions 55 which
slope downwardly toward the center of the bot-
tom e the vat and terminate in an opening 56
arranged centrally of the vat.

In the lower portion of the vat 28 above the

opening 56 is & suitable impelier 60 arranged

to rotate on an agxis substantially coaxial with

the vertical axis of the vat and with the axis of
the central opening 56. The impeller 60 is oper-
ated by an electric motor 61 mounied below the
bottom wall of the vat and having its sha’t ex-
tending through the opening 56 and operably
connected with the impeller. ’

The motor 61 is supported in the bottom wall
of the vat by means of a bushing or supporting
frame 63. The four botfom walls 55 of the vat
terminate in a circular in-turned flange 64. As
shown, the bushing 63 is secured to the flange
64 by means of a plurality of bolis 65 (Fig. 4)
which are passed through suitable gpertures pro-
vided for them in the flange and a clamping ring
member 65a¢ supported on the upper side of
the flange 64. The bushing 63, as shown, is pro-
vided with a depending skirt 68 of enlarged diam-
eter. This skirt serves to secure and support the
motor 61. As shown, the upper portion of the
motor frame is provided with an outwardly pro-
jecting flange 67. This flange is received by a
member 68 formed of some suitable resilient ma-
terial, such as rubber. This resilient member, as
shown (Fig. 1), has a plurality of spaced enlarged
sections of substantially U-shape joined by U-sec-
tions of somewhat smaliler dimensions, the two
legs of the U members being arranged to grip
tightly the opposite sides of the flange 67. The
resilient member 68 is retained within the skirt
66 by means of a clamping or pressure ring 70
which in turn .is secured to the skirt by means
of a plurality of radially disposed set-screws 71

- engaging the clamping member, as clearly shown

60
65

70

in Fig. 1. Suitable water-tight sealing means
or gaskets will be provided between the flange
64 and the frame 63 and ring 65¢. :
The frame 63, in addition to serving as a sup-
port for the impeller driving motor 61, has sev-
eral additional functions: It serves to convey fresh
cleansing water to suitable water distributing and
circulating means in the vat 28, and further,
serves to conduct the soiled water from the vat
to a suitable drain. The frame 63, as shown, is
provided with a passageway or conduit 74. This

passageway is defined by an outer wall 75 of the

frame, an inner wall 75a spaced from the outer
wall, a bottom wall 76 joining the inner and
outer walls at the bottom, a top wall 77 joining
the inner.and outer walls at the top and end walls
78 (Fig. 3). This passageway 74, as shown (Fig.
3) extends along the periphery of one side of

|

3

the frame through an angle somewhat greater‘

than 180°. . .
Communicating with this conduit 74 is a con-

duit 80 which, as will be pointed out in greater .

detail hereinafter, communicates with a suitable

source of fresh water supply. : ‘

The frame 63 is further provided with an in-
ternal chamber 90, one side of which is defined
by the inner wall 75¢ of the chamber 74. Op-
posite this wall the chamber is provided with &
relatively long opening 91 (Fig. 3) that commurni-
cates with a conduit 92, which in turn cormuni~
cates with a drain passageway 92a. v

The chamber 90 is provided with a bottom wall
93 which is provided with a central reentrant por-
tion 94. This reentrant portion, as shown in Fig,
1, projects upwardly for some distance into the
chamber 90 in a substantially vertical direction
and then slopes inwardly toward the motor shaft
62, finally terminating in a vertically arranged
portion 95 of relatively small diameter. This
bushing 95, as shown, serves to support and se-
cure a sleeve 96 in a substantially vertical posi-
tion.

Surrounding this sleeve 96 is 2 valve 97 ar-
ranged to control communication between the vat
28 and the drain chamber 90. This valve 97 is
provided with a closure portion 9§ that cooper-

‘ates with-the valve seat 100. This seat, as shown

in Fig. 1, rests in a ledge or recess 101 provided
for it in the frame 63. The valve is further pro-

‘vided with a sleeve 102 extending vertically up-

wardly from the closure portion and arranged in
concentric and spaced relation with the sleeve
96. The space between the members 96 and 102
communicates directly with the drain chamber
90 and functions as an overflow passageway for

10
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the cleansing fluid or other liguid introduced into -

the vat 28.

The valve is arranged to move vertically be-
tween its closed and open positions and is guided
in its movement on the sleeve 96 by means of 2
plurality of guide members 162 projecting in-
wardly from the sleeve 102 and arranged to slid-
ably engage the outer surface of the sleeve 96.

A suitable valve operating. member is provided,

this member, as shown, comprising a horizontally -

disposed operating shaft 104 having & portion ar-
ranged within the drain chamber 90. This shaft
is provided with crank arms 105 which carry out-
wardly projecting pins 106 cooperating with arms
107 depending from the valve 97 and provided
with apertures 108 for receiving the pins 106,
whereby the valve can be raised -and lowered by
rotating the shaft 104. The shaft 104 protrudes
from the chamber 90, the protruding portion be-
ing operably associated with suitable operating
mechanism, as will be described in greater detail
hereinafter. . =~ = . : . )
Arranged above the drain chamber 90 and valve
97 is a suitable strainer 109. ’

The impeller 60 is provided with blades 60a )

which may have any suitable shape, the important
feature being that the blades be given a shape
such that a cleansing fluid placed in the lower
portion of the vat will be thrown upwardly and
outwardly through the racks 45 and 46 in an
efficient manner by rotary motion of the impeller.
The blades 60a of the impeller are mounted on
an apron-like -member 110 which, as shown, is
provided with an enlarged skirt that is arranged
exteriorly of the valve sleeve 102 and spaced from
it sufficiently to eliminate any possible interfer-
ence by the valve to the rotation of the impeller
or by the impeller to the operation of the valve.

70
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The skirt 110 tapers inwardly at ifs upper end
where it is secured {6 the motor shaft 62. As

shown, the upper end of the skirt is provided-

with a reentrant portion 111 that surrounds and
closely fits a bushing 112 secured to the motor
shaft. - The upper end of this bushing is pro-
vided with a flange 112¢ which, as shown in Fig.
1, is received in a suitable recess provided for
it in the upper end of the impeller. This bush-
ing is secured to the shaft 62 by means of a screw
113 threaded into an aperture (not shown) pro-
vided for it in the motor shaft. .

The frame 63 including the inlef passageway
80, the drain chamber 90 and conduit 82, the tu-
bular valve 97 surrounding the shaft 62 and ar-
ranged to control the drain port, the sleeve 96
and the arrangement of the apron-like skirt of
the impeller 110 surrounding the sleeve and drain
valve form no part of this invention, but are de-
scribed and claimed in the copending application
of Rarl K. Huppman, Serial No. 657,781, filed
February 21, 1933, and assigned to the same as-
signee as this invention.

The impeller preferably will be formed as a
single piece and may be made from any suitable
material, such as cast aluminum, or "pressed steel.

The washing apparatus is provided with a suit-
able source of cleansing fluid supply, such as hot
water, which is directed to the washing appara-
tus through a conduit 116. This conduit com-
municates with the conduit 80 and hence with

. the fluid supply chamber 74 through a suitable

35
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control valve 117. As shown, this valve comprises
a closure member 118 that cooperates with a valve
seat 120 which controls communication between
the conduit 116 and the conduit 80. The valve
seat divides the valve housing into two cham-

bers 119 and 119¢, the former communicating

with the inlet 116 and the latter with the con-
duit 80. )

A piston 121 is connected with the valve mem-
ber 118 to operate it to and from its seat 120.
This piston is arranged to reciprocate in a cyl-
inder 122. - }

Tt will be observed that the inlet 116 communi-
cates with the valve chamber at a point between
the piston 121 and the valve seat 120. The pres-
sure of the fluid introduced from this source 116
to the valve chamber is used to control the pis-
ton 121 to operate the valve 118 to and from ifs
seat 120. ‘This control is effected by means of
a pilot valve 123 arranged axially of the piston
and valve, and further arranged to provide com-
munication between the chamber on the left of
the piston as viewed in Figs. 3 and 4 and the
chamber 119a of the valve housing. The piston

121 is so arranged in the cylinder 122 that fluid

may leak from the source 116 past the piston to
the chamber on the left side of the piston. The
pilot valve is controlled to release this pressure so
that the pressure acting upon the right-hand
side of the piston can force the piston toward
the left, thereby opening the valve 118.. »
For this purpose, the pilot valve is provided
with a passageway 124 which terminates in an
aperture 124a in its right-hand end in the cham-
ber 119¢, and which terminates at its left-hand
end in an aperture 124b that normally is located

in a chamber 125 closed by the pilot valve. This"
latter aperture is closed when the valve is seated, -

but when the valve is opened communicates di-
rectly with the eylinder chamber 122 on the left
of the piston, thereby placing this chamber in
communication with the chamber 119a-to re-
heve the pressure on the left side of the plston.

- 1,995,382 !

The pilot valve 123 is normally biased to its closed

position by means of a compression spring 123a

which is interposed between the valve and the
cylinder head 126.

It will be observed by reason of the foregoing
arrangement that when the pilot valve is moved
toward the left to uncover the port 124b, the
chamber on the left side of the piston will he
placed in communication with the chamber 119a,
whereby the pressure on the left side of the piston
is relieved. As this pressure is relieved the pres-
sure acting on the right-hand side of the piston
forces the piston to the left, thereby opening the
valve. If the pilet valve is then allowed to move
to its closed position, water will leak past the
piston to the left side thereof and build up a
pressure which eventually will overcome that act-
ing on the right side of the piston, due to the
differences in areas of these two sides, and, as a
result, the piston will be moved toward the right

to close the valve 118.

The pilot valve 123 is a.ctuated to its open posi-
tion by means of g lever 130 pivotally mounted
in the chamber 119¢ on a suitable pin 131 pro-
vided for it in the chamber. The pin 131 is sup-
ported by a sleeve 132 which is supported in &
vertical position by the walls of the chamber
119¢. The lever 130 is mechanically connected
at its lower end to the pilot valve by means of an
arm 133 which is rigidly secured to the lower
end of the lever and is provided with a head or
hammer 134 arranged so that when the lever
130 is moved in & counter-clockwise direction,
as viewed in Fig. 4, the hammer will engage the
pilot valve to move it to its open position. The
lever 130 is normally biased to a vertical inoper-
ative position, shown in Fig. 4, by means of a
resilient member 135 having the form of an elastic
metallic bellows. The bellows, as shown, is
mounted in a vertical position in the chamber
118a and is secured at its upper end to the hous-
ing of the chamber. At its lower end the bellows
is secured to the lever 133. It will be understood

that when the lever 130 is actuated in a counter-.

clockwise direction to effect the opening of the
pilot valve 123 the bellows 135 will exert a force
upon the lever tending to return it to its neutral
position, as shown in Fig. 4.

It will be observed by reason of the foregoing
arrangement that when the lever 130 is moved in

a counter-clockwise direction, the valve 118 will .

be opened so as to establish communication be-
tween the inlet supply source 116 and the conduit
80 communicating with the supply chamber 74.
The lever 130 is operated to effect the opening
of the valve by means of suitable mechanism
which will be described in detail hereinafter.
The supply chamber 74 communicates with the
vat 28 through a suitable spray device which, as
shown (Fig. 1), comprises a pair of upright con-
duits 140 and 141 disposed substantially 180°
apart so as to be positioned on opposite sides of
the impeller 60.. These members are secured at

“their lower ends to upright coupling menibeérs 142

and 143 supported by the ring member 65a¢ and
which are in communication with the. supply
chamber 74 through nipples 144 and 145. . The
conduits 140 and 141 at their upper ends are

‘turned inwardly toward each other at nearly right

angles to the vertical portions and terminate in

a chamber 146 arranged substantially in the ver-

tical axis of the vat 28. Communicating with the
chamber 146 is an upright conduit 147, and
mounted for rotation on the upper end of this
conduit and in fluid communication with it is a
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smtable spinner or spray device 148, This spray .

* device 148 as shown is provided with a pair of
~ Teaction nozzles 149 and 149a. These nozzles are

io-

i3
20

25

40

arranged at different angles to the vertical,
whereby the water issuing from them is directed
through different paths which sweep through sub-
stantially the entire upper portion of the vat and
through the racks 45 and 46. .

The conduit 147 is provided on its extenor With
s plurality of radially disposed supporting fins
150 which, as shown, slidably receive and guide
the basket or tray 54 to its position of rest above
the screen 49a, end function to secure the tray

.in @ vertical position, as shown in Fig. 1. One of

the fns is provided with & projection (not shown)
which sngages the basket to support it.

The particular fluid supply means com-
prising the conduits 140 and 141, the chamber
146, the conduit 147 and the spray device 148 is

deseribed and claimed in the copending applica-.
tion of Jesse H. Clark, Serial No. 653,243, filed

Jenuary 24, 1933, and assigned to the same as-
signee as this invention.

The impeller driving motor 61 is provided with
a suitable source of electrical supply 152 con-
trolled by a switch 152a.

The inlet valve operating mechanism, the
drain valve operating mechanism and the motor
switch are controlled by cams 153, 154 and 155.
These cams are provided with a common oper-

ating shaft 156 that is mounted for rotation in-

a suitable casing or housing 157. The shaft and
housing are supported by a plate 158 which in
turn is secured to the bushing 63 by means of
bolts 1584,

The inlet valve cam 153 operdtes g lever 159
which is provided wtih a follower 159a that en-
gages the cam. The lever 159 is pivotally mount-
ed at its upper end upon a stud shaft 160. This
shaft in $urn is supported by the plate 158. The
lever 159 operates the lever 130 through & pin
161 which is mounted to reciprocate in & bush-
ing 162 provided for 1t in one wall of the hous-
ing 157,

The drain valve cam 154 aperates a crank arm
153 which is operably connected to the drain
valve shaft 104. As shown, the crank arm 163 is
provided with & follower 163¢ riding on the cam
154,

The cam 155 engages the movable contact arm

164 of the motor switch 152a.
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The shaft 156 is mechanically connected with
5 flexible operating shaft 165 through suitable
bevel gears 165a¢. The shaft 165 extends up-
wardly at the rear side of the casing 10 and pro-
trudes from the top member 22 to the exterior
of the casing. ‘A manually operable operating
member or knob 166 is attached to the pro-
truding end portion of the shaft 165 so that when
the operating knob is turned, rotary motion will
be imparted to the cam shaft 156 and to the
cams mounted thereon. Cooperating with the
knob 168 is a suitable fixed index member 167
indicating ceriain. controlling positions for the
knob, naemely, an “Off” position, and “Wash-
Rinse” and “Spray” positions. Preferably the
flexible shaft 165 will be covered by a. suitable
protective casing 168.

It will be understood that the cams 153, 154
and 155 will be arranged to effect a predetermined
sequence of operation of the inlet supply valve,
the drain valve and the motor controlling switch
when the knob 166 is rotated. It is contemplated
that the knob 166 will be rotated in a clockwise

‘5

direction, as viewed in Fig. 5, to eﬂect proper
operation of the cams.

The cam shaft 156, and hence the knob 166, is
utilized to control suitable auxiliary means for
controlling the valve 118 so as to allow a pre-
determined quantity of cleansing water to be
supplied to the vat for a predetermined cleansing
operation, namely, the washing operation proper.
The guxiliary control means comprises a pivot-
ally mounted latch 170 arranged to engage and
lock the arm 159 in its position to m&intain the
inlet valve 118 in its open position after the arm
has been moved to this controlling position by
the operation of its cam 153. As shown, the latch
170 is arranged to engage & suitable detent 171
provided on the lower end of the arm 159 to lock
the arm in its valve opening controlling position.
The latch 170 is biased to its Iatching position by
means of g suitable spring 172, a.s clearly shown
in Figs, 4, 6and 7.

The latch 1%0 is arranged to be moved to its
uniatching or releasing position by means of an
electro-magnet 173. The armature 173¢ of this
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magnet 173 is arranged tc rotate on the axis of -

the latch 170 and arrvanged so that when the
magnet coil is energized sufficiently to attract the
armature, the latter will engage the latch 170 to

‘move it to its releasing position (Fig. 4).

The energizing coil for the electro-magnet 173
is included in series with the motor armature

-circuit under certain conditions of operation. A

switch 175 is provided whereby this ¢o6il can be
short-circuited- (Fig. 6) under other coénditions
of operation. .

It will be observed in view of the foregomg ar-
rangement that the latch 170 will be released in
accordance with the excitation of the coil of the
electro-mdgnet, and that this excitation in turn
will depend upon the motor load. This load in
turn depends upon the amount of water which
is allowed to accumulate in the vat 28. If the
drain valve 97 is open at the same time that
water is supplied to the vat, practically no water
will accumulate. However, if this valve- is closed
at the same time that the inlet valve 118 is open,
water will accumulate in the vat and the load
imposed on the motor by the impeller will build up
as more and more water is supplied. As this load
gradually builds up, it is obvious that the pull
exerted by the electro-magnet 173 will also build
up. As the motor load increases, the pull exerted
by the magnet will increase until eventually it will
attain such a value that it will attract its arma-

ture 173a and thereby move the latch to release

the arm 159. This, of course, allows the inlet
valve to close so as to shut off the water supply.
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When the latch is moved to its released posi--

tion, it will engage the movable contact of the

switch 175 to close the switch and thereby short-

circuit the electro-magnetic device. This opera-
tion cuts the magnet coil out of the motor power
circuit after the ma.gnet ha.s functioned to release
the latch.

The latch 170 is further controlled by means'
of .3 cam 176 mounted on: the shaft 156 so as t0

engage the latch under certain conditions of op-
eration to prevent the latch from movmg ‘to 1ts
locking position.

The cam shaft 156 is further provided with a
positioning cam 177 with which a suitable fol-
lower 178 cooperates.  This follower, as shown
(Fig. 6), is mounted upon. a suitable lever arm
179 which is biased in a counter-clockwise direc-

tion by means of a spring 180 so as to cause the -

follower to engage its positio‘ning cam. The posi-
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tioning cam has three positioning detents 181
for the three controlling positions of the cam
shaft, namely, the “Off”, “Wash-Rinse” and
“Spray” positions. These detents are positioned
120° apart.

It will be understood that the cams 153, 154,
155 and 176 will be so arranged upon the operat-
ing shaft 156 and the lifts of these cams will be
so arranged that when the shaft is rotated in a

predetermined direction, which is the clockwise.

direction, as viewed in Figs. 4, 5 and 6, the mem-
bers controlled by these cams will be operated in
a predetermined sequence so as to establish 2

predetermined cleansing cycle of operation of

the washing apparatus. This cycle of operation
will include rinsing and washing operations.

In the operation of the washing apparatus, it
will be understood that the dishes and like uten-
sils to be cleansed will be placed in their respec-
tive supporting trays 45 and 46. The attendant
may use the door 16a as a shelf to assist in load-
ing the vat.

Under the initial conditions, with the control

. knob 166 in its “Off” position, the controlling
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.its position indicated “Spray” (Fig. 5).

cams will be in such positions that the drain
valve 97 will be open, the inlet valve 118 will be
closed and the motor controlling switch 152¢ will
be in its open position so that the motor will not

be energized. The controlling cams and their

associated controlled members are shown in their
“Off” positions in Figs. 4 and 7. ‘

In order to effect the rinsing operation, the
control knob 166 will be moved in a clockwise
direction through substantially 120° of motion to
When
the knob is moved to this position, the cam shaft
will be turned through 120° of motion. This

rotation of the cam shaft will bring the inlet

valve cam 153 into such a position that the lever
159 will operate the lever 130 in a counterclock-
wise direction so as to open the pilot valve 123.
This operation, as pointed out in detail above,

~ effects the opening of the inlet valve 118. The
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.peller motor.

cam 176 will be in position to maintain the latch
179 in its released position so that the latch can-
not function to lock the valve 118 in its open
position.
valve will still operate to maintain the drain
valve open. The cam 155 will be brought to such
a position that it will close the motor switch 152¢,
thereby effecting the energization of the im-
In response to this, the impeller
motor will start up and will operate the impeller
60 at a relatively high speed. The water which

_is supplied to the spray device 148 from the sup-

ply source 116 will be hurled through the dish

supporting racks 45, 46 and 54 and thence will .

pass to the drain 92a. .

This. operation effects a rinsing action on the
utensils in the racks. This preliminary rinsing
peforms the important function of removing the
larger particles of food soil from the dishes and
the utensils and carrying them to the drain.
‘When hot water is being used as the cleansing
medium, as is usually the case, this rinsing step

. also performs the function of removing cold

water which may lie in the hot water supply line,

_ and further, serves to raise the temperature of

70
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the vat and apparatus arranged therein in order
to eliminate excessive cooling of the hot water
supplied for the subsequent washing  operation
proper.

The above described rinsing operation will con-
tinue as long as the control knob 166 remains in

i

The cam 154 ‘controliing the drain

1,995,332

its “Spray” position, that is, fresh water will

continue to flow from the source 116 to the vat .

where it is sprayed over the dishes and then

‘passed to the drain,

In order to effect the washing action proper,
the control knob 166 is moved to its “Wash-
Rinse” position 120° in advance of the “Spray”
position. This operation of the control knob
moves the cam shaft 156 through another 120°
of motion. This movement of the cam shaft
brings the cam 154 into such a position that the
drain valve 97 is allowed to close, and brings the
latch cam 176 to such a position that the latch
is released and allowed to move to its locking
position, shown in Fig. 6, whereby the lever arm
159 is-locked in. its position to maintain the inlet
supply valve 118 open. The motor switch cam
155 will still be in such position that the motor
switch 152¢ will remain closed; the motor, there-
fore, will continue to rotate the impeller. The
fluid supply valve cam 153 will be moved to such
& position that the lever 159 can be moved to its
inner valve closing position (Fig. 4) to allow the
fluid supply valve to close when the latch 170 is
operated to release the lever.

As pointed out above, in view of the fact; that
the drain valve 97 has been closed, the water
which issues from the spray device 148 will ac-
cumulate in the lower portion of the va.t and as
a result will impose an increasing load upon the
impeller and- hence upon its driving motor 61.
‘When a predetermined quantity'of water has
been supplied to the vat, this load will have been
built up torsuch a value that the electro-magnet
173 will be energized sufficiently to release the
lateh 170. This, operation will allow the inlet
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valve 118 to close thereby shutting off a further -

supply of water to the vat. This operation of
the latch will also close the.switch 175 to short-
circuit the electromagnet 173.

It will be understood thatithe valve 118 will be
controlled to allow & quantity of water to be sup-
plied to the vat that will give the most efficient
cleansing action on the dishes, the particular
type of impeller 60 and the shape and proportions
of the vat being taken into consideration.

The predetermined quantity of water which
has thus been supplied to the vat and allowed to
accumulate therein is picked up continuously by
the impeller 60 so as to be hurled with consider-
able force upwardly and outwardly against the
utensils in the dish-supporting racks 45, 46 and
54. This operation will continue until the con-
trol knob is moved from the “Rinse” position to
the “Off” position. -

This operation of the control knob moves the
cams through 120° to their initial positions shown
in Fig. 4, in which positions the motor switch

" will be allowed to open to effect the deenergiza-

tion of the motor; the drain valve will be moved
to its open position; and the inlet supply valve 118
will remain in its closed position.

It will be understood that it is not necessary to
go completely through the above described cleans-
ing cycle, but that the control knob 166 may be
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moved to and stopped at the “Spray” position so

as to effect a rinsing action, and then returned to

its “Off” -position without going through the "
““Wash-Rinse” position, or it may be - turned di-

rectly to the “Wash-Rinse” position without the
preliminary spray. Moreover, the knob. may he

- moved to “Off” or “Spray” from “Wash-Rinse”.

When - the knob is moved directly from “Off” to
“Wash-Rinse”, the motor will operate but the in-

let yalve will not be opened. This is importarnt
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because the motor can be run for purposes of
service or to operate a mixing device or some
suxiliary device without cutting off the source of
water supply to the washing apparatus. The
control, therefore, is quite flexible in its operation.

If desired, the shaft 165 may be operated by
means of & “program” or timing motor so. that
the apparatus will effect an sutomatic cycle of
operation including rinsing and washing cleans-
ing steps.

While we have shown & particular embodxment
of our invention, it will be understood, of course,
that we do not wish to be limited thereto since
many modifications may be made, and we, there-
fore, contemplaie by the appended ciaims to cover
any such modifications as fall within the true
spirit and scope of our invention.

predetermined positions of said last-mentioned
cem.

5. Dishwashing apparatus comprising a vat
adapted to contain a cleansing fluid, power means
for circulating said cleansing fluid in said vat,
means for supplying cleansing fluid to said vat,
a valve controlling said fiuid supply mearis, & cam,
an operable connection between said cam and
said valve arranged so that the operation of
said valve to its open position is effected by the
operation of said cam, locking means operably as-~

sociated with said operable connection for lock-

What we claim as new and desire to secure by

Letters Patent of the United States, is:

1. Washing apparatus comprising & vat adapt-
ed to contain a cleansing fluid, means for circu-
lating said cleansing fluid in said vat, means for
supplying cleansing fiuid to said vat, & valve con-
trolling said fluid supply means, means for lock-
ing said valve in g controlling position and means
controlling said locking means responsively to a

means that varies as the load upon said fluid cir-
culating means varies when the quantity of fluid
in said vat is changed so as to release said valve
to shut off the supply of fluid to caid vat when
said load attains a predetermined magnitude.

2. Dishwashing apparatus  comprising a vat
adapted to contain & cleansing fluid, means ar-
ranged to circulate said cleansing fluid in said
vat, a motor connected to operate said fuid cir-
culating means, means for supplying cleansing
fluid to said vat, a valve controlling said fluid
supply means, latching means arranged to lock
said valve in its open position and control means
for said latching means operably associated with
said motor to respond to the load imposed there-
on in operating said fluid circulating means so &s
to control said latching means to release said
valve to shut off the supply of fluid to said vat
when said load attains a predetermmed magni-
tude.

- 3. Dishwashing apparatus comprising a vat

adapted to contain a cleansing fluid, a dish sup--

porting rack in said vat, an impeller in said vat
arranged to circulate said cleansing fluid through
said rack, & motor arranged to operate said im-
peller, means for supplying cleansing fluid te
said vat, a valve controlling said fluid supply
means, means for effecting the operation of said
valve to its open position, latching means oper-
ably associated with said valve operating means
so as to lock said vslve in its open position, an
electromagnetic device operably associated with
said latching means to release said valve at &
predetermined value in the excitation of said de-
vice and means controlling said excitation in ac-
cordance with the load imposed on said motor.

4, Dishwashing apparatus comprising a vat,
means for supplying cleansing fluid to said vat,
valve means controlling said fluid supply means,
& member operably associated with said valve to
effect its operation to the open position, a cam
for operating said member, a latch operably as-
sociated with said member to lock said valve in
its open position, means operably associated with
said latch to release ssid valve and a cam oper-
ably associated with said latch to prevent its op-
eration to lock said valve in its open position in

-conditionn of operation of said fluid circulating -

ing said valve in its open position, means depend-
ent upon the load imposed on said power means
for releasing said locking means, a cam operably
associated with said locking means to prevent its
functioning in predetermined positions of said
last mentioned cam and a single means control-
ling the operation of said cams.

6. Dishwashing apparatus comprising a vat
adapted to contain a cleansing fluid, means for
circulating said eleansing fluid in said vat, a mo-
tor for operating said fluid circulating means, an
electrical circuit for said motor, means for sup-
plying cleansing fiuid to said vat, a valve con-
trolling said fiuid supply means, means arranged
to effect the operation of said valve to its open
position, locking. means arranged to hold said
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valve in said open position, an electromagnetic .

device arranged to release said locking means,
means connecting said electromagnetic device in
the motor circuit so that the energization of said
device to release said locking means is depend-
ent upon the load imposed on said motor and
means for deenergizing said electromagnetic de-
vice when said locking means is released.

7. Dishwashing apparatus comprising a vat
adapted .to confzin a cleansing fluid, means ar-

30

35

ranged to circtilate said cleansing. fluid in said -

vat, & motor connected to operate said fluid cir-
culating means, an electrical circuit for said
motor, a switch controlling said electrical circuit,
means for supplying cleansing fiuid to said vat,
a valve controlling said fluid supply means, means
arranged to effect the operation of said valve
to its open position, a latch arranged. to lock
said velve in said open position, an electromag-

‘netic device including an energizing coil oper-

ably associated with said latch to release it at a
predetermined value in the excitation of said de-
vice, electrical connections between the energiz-
ing coil of said device and the electrical circuit
of said motor so that said coil is excited in ac-
cordance with the motor load and a switch oper-

‘ated by said latch when it is operated to release

said valve arranged to short-circuit the energ:zed
coil of said electromagnetic device,

8. Dishwashing apparatus comprising a vat
adapted to contain a cleansing fluid, means for
circulating said. cleansing fluid in said vat, a
motor connected to operate said Auid circulating
means, means for supplying cleansing fluid to
said vat, a valve -controlling said fluid supply
means, a cam, means operated by said cam ar-
ranged to effect the operation of said valve to
its open position, a drain valve for said vat, &
cam,; means operated by said ecam arranged to
move said drain valve between its open and closed
positions, a latch operably associated with said
fluid supply valve to lock it in its open position,

‘means dependent upon the motor load for oper-

ating said latch to release said valve, a cam op-
erably associated with said latch to prevent its
functioning to lock said valve, and a single con-
trol member controlling said cams so as to estab-
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of the members controlled thereby, whereby in
one position of said control member, said fluid
supply and drain valves are open, but said latch-
ing means is rendered ineffective to lock said
supply valve in its open position, and in another

position of said member said drain valve is closed:

and said latch is rendered effective to lock said
supply valve in its open position until said latch
is released by its operating means in accordance
with the motor load.

9. Dishwashing apparatus comprising a vat
adapted to contain a cleansing fiuid, means for
circulating said cleansing fluid in said vat, &
motor connected to operate said fluid circulat-

ing means, means for supplying cleansing fluid"

to said vat, a valve controlling said fluid supply
means, a cam, means operated by said cam ar-

“ranged to effect the operation of said valve to its

open position, a drain valve for said vati, a cam,
means operated by said last mentioned cam ar-
ranged to move said drain vaive between its open
and closed positions, a latch operably associated
with said supply valve to lock it in its open po-
sition, means biasing said latch to its locking po-
sition, an electromagnetic device including an ex-
citing coil arranged to operate caid latch to its
releasing position, a cam operably associated
with said latch to prevent its functioning to
lock said valve, an electrical circui} for said mo-
tor, a switch controlling said circuit, a cam ar-
ranged to operate said switch, electrical connec-
tions including the exciting coil of said electro-
magnetic device in the motor circuit so that said
coil is excited in accordance with the motor load,
a switch in said connections arranged when
closed to short-circuit said coil, an opetrable con-
nection between said last mentioned switch and
said latch whereby the switch is closed when said
latch is moved to release said supply valve, a
common shaft for operating said cams in a pre-
determined sequence, a manually operable con-
trol member and an operable connection between
said control member and said shaft.

10. A dishwashing machine comprising a vat
adapted to contain a cleansing fluid, a dish sup-
porting rack in said vat, means for supplying

water to said vat, a spray device in said vat ar--

ranged to hurl the water supplied thereto through
said rack in spray form to effect a rinsing action
on the dishes supported therein, a drain valve
for said vat arranged when closed to allow the
water supplied to said vat to accumulate therein,
an impeller in -said vat arranged to hurl said
accumulated water through said rack to effect
a washing action on the dishes supported there-
in, a valve controlling said fluid supplying means,
means for locking said supply valve in its open
position, means for releasing said valve in accord-

- ance with the load imposed on said impeller when

circulating the accumulated water through said
vat, cam means arranged to effect the operation
of said supply valve to its open position, cam
means controlling the operation of said drain
valve between its open and closed positions,.a
common operating shaft for operating said cams
in a predetermined sequence and a cam on said

shaft controlling the operation of said locking

means to prevent the functioning thereof to lock
said fluid supply valve in its open position when
said drain valve is opened, but permitting said
latching means to lock said valve in its open po-
sition when said drain valve is closed.

11, Dishwashing apparatus comprising a vat

<;adgg§qq to contain a cleansing fluid, & dish-sup-

T
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lish a predetermined sequence in the operation -

porting rack in said vat, a reaction spray device
in said vat arranged to hurl cleansing fluid sup-
plied to it through said rack to effect a rinsing
action on the dishes supported therein, means for
supplying cleansing fluid to said vat through said

- reaction spray device, a drain valve for said vat

arranged when closed to allow fluid supplied
through said spray device to accumulate in said
vat, an impeller in said vat arranged to hurl said
accumulated fluid through said rack to effect a
washing action on the dishes in said rack, a mo-
tor for driving said impeller, a controlling switch
for said motor, a valve controlling said fluid sup-
ply means, cams controlling said fluid supply and
drain valves and said switch. a common shaft
for said cams and an operating member for
said cam shaft, said cams arranged by opera-
tion of said operating member to effect a prede-
termined sequence of operation of said valves and

said switch so as to effect a predetermined cleans~

ing cycle wherein in one position of said operat-
ing member fluid is supplied to said vat through
said reaction spray device while said drain valve
is open so as to rinse said dishes and wherein in
another controlling position of said member fluid
is supplied to said vat while said drain valve is
closed to allow said fluid fo accumulate in said
vat for circulation by said impeller to effect a
washing action on said dishes and said motor
is energized to drive said impeller.

12. Dishwashing apparatus comprising a vat,
means in said vat arranged to circulate a cleans-
ing fluid therethrough, a motor connected to op-
erate said fluid circulating means, a switch con-
trolling said motor, means for supplying cleans-
ing fluid to said vat, a valve controlling said
fluid supply means, a drain for said vat, a valve
controlling said drain, a plurality of cams con-
trolling said valves and said motor switch, a com-

.mon operating shaft for said cams, a manually

operable control member and a flexible driving
shaft interposed between and mechanically con-
necting said control member and said cam shaft.

13. Dishwashing apparatus comprising -a vat
adapted to contain a cleansing fluid, a dish-sup-
porting rack in said vat, a reaction spray device
in said vat arranged to hurl cleansing fluid sup-

plied to it through said rack to effect a rinsing

action .on the dishes supported therein, means
for supplying cleansing fluid to said vat through
said reaction spray device, a drain valve for said
vat arranged when closed to allow fluid suppiied
through said spray device to accumulate in said
vat, an impeller in said vat arranged to hurl said
accumulated fluid through said rack to -effect
a washing action on the dishes in said rack,

‘means for operating said impeller, valve means

controlling said fluid supply means, means in-
cluding a single manually operable control mem-
ber controlling the operation of said last men-
tioned valve means and said drain valve arranged

by operation of said control member to selec-

tive positions to effect a predetermined sequence
of operation of said valve means and said drain
valve so as to effect a predetermined cleansing
cycle wherein in one position of said control
member fluid is supplied to said vat through said
reaction spray device while said drain valve is

.open so as to rinse said dishes, said fluid flowing

continuously . into said vat while said control
member is in said one position, and in another
controlling position of said member said fluid
supply valve means is controlled to admit fluid
to said vat while said drain valve is closed to
allow said fluid to accumulate in said vat for
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circulation by said impeller to effect a washing
action on said dishes,andmeans controlled by said
control member and operated responsively to the
load  imposed on said impeller operating means
in driving said impeller to circulate said accu-

mulated fluid in said vat controlling said fluid -

supply valve means to shut off the supply of fluid
when said load attains a predetermined magni-
ture. . :

14. Dishwashing apparatus comprising a vat

"adapted to contain a cleansing fluid, a dish-sup-

porting rack in said vat, a reaction spray de-

‘vice in said vat arranged to hurl cleansing fiuid

supplied to it through said rack to effect a rins-

ing action on the dishes supported therein, means-

for supplying cleansing fluid to said vat through
said reaction spray device, a drain valve for said
vat arranged when closed to allow fluid supplied
through said spray device to accumulate in said
vat, an impeller in said vat arranged to hurl said

- accumulated fluid through said rack to effect a

30

washing action on the dishes in sald rack, & mo-
tor for operating said impeller, valve means con-

trolling said fluid supply means and means in-’

cluding & common manually operable control
member for controlling the operation of said last
mentioned valve means, said motor and said drain
valve arranged by operation of said control mem-
ber to selective positions to effect & predeter-

.mined sequence of operation of sald members so

as to effect a predetermined cleansing cycle
wherein in one position of said control member
fluid is supplied to said vat through said reac-
tion spray device while said drain valve is open
so as to rinse said dishes, said fluid flowing con-
tinuously into said vat while said control mem-
ber is in said ‘one position, and in another con-
trolling position of said member said fluid sup-

9
ply valve means is controlled to supply & prede-
termined quantity of fluid to said vat while said
drain valve is closed to allow said fluld to ac-
cumulate in said vat for circulation by said im-
peller to effect a washing action on said dishes,
and said impeller motor is energized to operate
said impeller continuously while. said control
member is in said last mentioned controiling po-
sition. ' .

15. Dishwashing apparatus comprising a vat
adapted to contain a cleansing fluid, a dish-sup-
porting rack in said vat, a reaction spray device
in said vat arranged to hurl cleansing fluid sup-
plied to it through said rack to effect a rinsing
action of the dishes supported therein, means
for supplying cleansing fiuid to said vat through
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said reaction spray device, a drain valve for said

vat arranged when closed to allow fluid supplied
through said spray device to accumulate in said
vat, an impeller in said vat arranged to hurl said

washing action on the dishés supported in said

‘rack, s motor for driving said impeller, a con-

trolling switch for said motor, a valve controlling
said fluid supply means, coritrol means for said
fiuid supply and drain valves and said switch
comprising a housing, means mounting said
switch in said housing, & cam shaft within said
housing, operating members for said fluid supply
and drain valves entering sald housing, cams on
said shaft arranged to operate said members and
said switch in a predetermined sequence, an op-
erating shaft for said cam shaff, means mechan-
ically connecting said operating shaft to sald
cam shaft, and an operating member for said
operating shaft. : . '
CARL M. SNYDER.
JESSE H. CLARK.
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accumulated fluld through said rack to effect a -
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