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UNITED STATES PATENT OFFICE 
2,678,051. 

WASHINGAPPARATUS 
Edgar S. Stoddard, Berwyn, III., assignor to Gen 
eral Electric Company, a corporation of New 
York 

Application April 8, 1949, Serial No. 86,291 
(C. 134-58) 10 Claims. 

1. 
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 co-pending application of 
Forrest A. Walker, Serial No. 57,448, filed October 
30, 1948. 
The dishwashing apparatus disclosed in the 

Walker application mentioned is of the timed 
Washing cycle type that performs automatically 
and in predeteriained sequence given steps in 
cluding Spraying, Washing, rinsing and drying of 
the dishes and other utensils contained therein. 
This apparatus comprises a cabinet housing a 
Vertically disposed vat including a front opening 
and a door for closing the opening, the door be 
ing mounted for movements between a substan 
tially vertical closed position and a substantially 
horizontal open position. In this apparatus the 
Wat and the door are so constructed and arranged 
that the utilization of a sealing gasket therebe 
tWeen for the purpose of retaining the washing 
fluid or liquid in the Wat is unnecesary. 

It is a general object of the present invention 
to provide dish Washing apparatus of the charac 
ter described incorporating improved and Sim 
plified Structure in order to increase the efficiency 
of operation and to reduce the cost of manufac 
ture thereof. 
Another object of the invention is to provide 

in washing apparatus including a cabinet housing 
a vat, an improved arrangement for mounting or 
Supporting the Wat in the cabinet. 
Another object of the invention is to provide 

in Washing apparatus of the type noted, improved 
reiaoyable front panel Structure on the cabinet 
permitting ready inspection and adjustment of 
the operating parts disposed in the cabinet ex 
teriorly of the vat. 
A further object of the invention is to provide 

in washing apparatus of the type noted, improved 
Cabinet Structure for reducing possible fire haz 
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alrds in the event of faults developing in the elec 
tric parts or wiring incorporated therein. 

Further features of the invention pertain to the 
particular arrangement of the elements of the 
Washing apparatus, whereby the above-outlined 
and additional operating features thereof are at 
tained. 
The invention, both as to its organization and 

method of operation, together with further ob 
jects and advantages thereof, will best be under 
Stood by reference to the following specification 
taken in connection with the accompanying draw 
ings, in which Figure 1 is a front elevational view, 
partly broken away, of dishwashing apparatus 

45 

50 

55 

2 
embodying the present invention; Fig. 2 is a ver 
tical sectional view of the dishwashing apparatus, 
taken in the direction of the arrows along the line 
2-2 in Fig. 1; Fig. 3 is an enlarged fragmentary 
Sectional view of a detail of the vat structure 
shown in Fig. 2, illustrating the arrangement for 
clamping the motor-supporting brackets and the 
Screen-supporting ring to the bottom wall of the 
Watt; Fig. 4 is a fragmentary rear elevational view 
of the upper portion of the dishwashing appara 
tus, illustrating the arrangement for securing the 
rear of the vat to the rear of the cabinet; Fig. 5 
is a fragmentary horizontal sectional view of the 
dishwashing apparatus, taken in the direction of 
the arrows along the line 5-5 in Fig. 2; Fig. 6 is 
a fragmentary front elevational view, partly 
broken away, of the left-hand side of the dish 
Washing apparatus; Fig. 7 is a fragmentary sec 
tional view of a detail of the cabinet structure, 
taken in the direction of the arrows along the 
line 7-7 in Fig. 6, illustrating the arrangement 
for Securing the upper portion of the removable 
front panel to the aSSociated upper portion of the 
front Wall of the cabinet; Fig. 8 is a fragmentary 
sectional view of a detail of the cabinet structure, 
taken in the direction of the arrows along the 
line 8-8 in Fig. 6, illustrating the arrangement 
for securing the front left-hand Side of the Wat 
to the associated left-hand side of the front Wall 
of the cabinet; Fig. 9 is a fragmentary vertical 
Sectional view of the cabinet structure, taken in 
the direction of the arrows along the line 9-9 
in Fig. 6, illustrating the arrangements for se 
curing the timer and the electric terminal box to 
the left-hand side of the front wall of the cabinet; 
Fig. 10 is a Vertical Sectional WieW of the cabinet 
Structure, taken in the direction of the arrows 
along the line - in Fig. 9, illustrating the ar 
rangement of the electric terminal board in the 
associated electric terminal box; Fig. 11 is a frag 
mentary plan View of a portion of the botton Wall 
of the vat and the associated flexible drain hose; 
Fig. 12 is a fragmentary vertical sectional view 
of the parts shown in Fig. 11; and Fig. 13 is an 
electric diagram of the tinner and the circuit con 
trol arrangement incorporated in the dishwash 
ing apparatus. 

Referring now to Figs. 1 to 10, inclusive, of the 
drawings the dishwashing apparatus Othere 
illustrated, and embodying the features of the 
present invention, is of the general character of 
that disclosed in the previously mentioned Walker 
appiication and comprises an outer casing or 
cabinet if provided with top and bottom walls F2 
and i3, Opposed Side walls 4 and 5, and rear and 
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front Walls is and . The botton wall i3 is up 
Wardly offset adjacent to the central portion 
thereof in order to provide an inwardly directed 
flange 8 having an opening 9 therein accom 
in Odiating the plumbing extending to the exterior 
through the lower portion of the cabinet . Also 
the botton wail 3 has a plurality of downwardly 
depressed feet 2) formed therein for the purpose 
of Supporting the apparatus upon a floor, or 
the like. The front wall it is rearwardly offset 
adjacent to the botton Wall 3 providing connects. 
ing substantially vertical and horizontai panels 2 
and 22 adjacent to the front of the cabinet if in 
Order to define a foot-receiving recess, perinitting. 
a person to Work close to the fiont of the cabinet 

i. Also the front wall - is provided with out 
Wardly projecting top and Side, flange structure 
23 defining a front opening 28 in the upper por 
tion thereof, the front opening 24 being offset, to 
Ward the right, closei to the right-hand Side wall 
is than to the left-hand side wall it. Further, 
the front wail it carries 3 front panel 25 having 
an opening 35 foined in the upper portion there 
of and offset to Ward the right-hand Side thereof, 
the front opening 25 surrounding the front open 
ing 24 and overlying a considerable marginal por 
tion-thereof adjacent to the lower portion of the 
front wali . The front panel 25 is provided with 
an in Wardly, directed marginal flange 2 sur 
rounding the front opening 25 and lying within 
the top. and side flange structure 23. Also the 
front, p2inel 25 is provided. With an in Wardly di 
rected boundary flange 28, the top and Side por 
tions thereof being respectively disposed substan 
tially fiush with the top wall 2 and the side walls 
Aá and fi; and the bottom portion thereof under 
lying the horizontal panel 22. More Specifically, 
the front panel 23 is renovably. Secured to the 
front. Wall by an arrangement including a pair 
of laterally Spaced-apart ScreWS 29 extending 
through the top of the marginal flainge 2 and the 
adjacent top flage structure 23, and by a pair of 
laterally spaced-apart Screws 3 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 wail when it is secured thereto by the 
Screws 29 and 3 and that the front panel 25 may 
be readily removed from the front wall by re 
in Oving the ScieWS 23 and 3. 
The cabinet houses a substantially verti 

cally disposed vat 3 air&aged in the upper gor 
tion thereof and offset toward the right closer 
to the side wall 5 than to the side Wall 4. The 
vat 3 coxia prises top and botton walls 32 and 
33, opposed Side walls. 33 and 35 and a rear wall 
35; the top and botton walls 32 and 33 and the 
Side walls 34 and 35 terminate in a forwardly 
directed doorway 3 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 fange is a terminating in an 
upwardly and Gutwardly extending ledge or lip 
4 extending between the side portions of the 
doorway 3. The ledge 4 is directed first up 
Wardly and outwardly and then downwardly ter 
minating adjacent to the front opening 38 of the 
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doorway 37, whereby the upper edge of the ledge 
4 is disposed considerably above the bottom 
flange is and consequently the botton wall 33. 
A substantially centrally disposed downwardly 
depressed Suang 42 is formed in the botton wall 

4 
33 and communicates with a downwardly en 
bOSsed depression or groove 33 formed substan 
tially centrally in the bottom flange 46 and ex 
tending forwardly toward the central portion of 
the edge 4. 
Substantially U-shaped inwardly enbossed wat 
rib 44 is formed in the top wall 32 and the side 
Walls. 36 and 35 at the junction thereof with 
the corresponding portions of the doorway 37, 
the vat rib Aá including downwardly extending 
legs 45 terminating just above the bottom flange 
40 and well behind and below the ledge & i. 
The front of the vat 3i is secured and posi 

tioned. Within: the cabinet by a three-point 
Support, while the rear of the vat 3 is secured 
and positioned in the cabinet if by a two-point, 
Support. More particularly, a top tongue 48 is 
Secured to the top central portion of the rolled 
rim 39 and projects forwardly therefrom through 
a top slot 4 formed in the front wall 7 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 33 and project 
forWairdly therefrom through two side slots 49 
formed in the front wall ii on opposite sides of 
the front Opening 24. The top tongue 46 and each 
of the side tongues. 48 may be substantially U 
shaped as illustrated in Fig. 2, and suitably spot 
Welded to the adjacent outside portions of the 
rolled rim 39. Also in each of the side tongues 
48 upper and lower holes 53 are provided for the 
purpose of receiving cotter pins 5A. in order se 
curely to anchor in place the tongues 43 with re 
Spect to the front wall . - 
The rear Wall S is provided with an inwardly 

directed top flange 52 and two laterally spaced. 
apart inwardly directed side flanges 53 and 54 
defining an enlarged opening or hole 55 therein 
through which the vat 3 may be readily inserted 
Or removed With respect to the cabinet, i. More 
particularly, a first rearwardly directed fixture 
56 provided with angularly disposed arms Spot 
Welded or otherwise Secured to the side and rear 
Walls 3- and 3 is carried on the rear left-hand 
Side of the vat 3; while a second rearwardly dii. 

5 rected fixture 57 provided with angularly dis 

the side and rear walls 35 and 36 is Carried on 
the rear right-hand side of the vat 3. The hole 
55 disposed in the rear wall is is laterally offset 
So that it is closer to the right-hand side wall 
5than to the left-hand side wall 4 and the fix 

tures 56 and 5 are respectively removably se 
cured to the associated flanges 53 and 5. by two 
bolts 58 and 53 provided with COOperating nuts. 
Thus it. Will be understood that after the vat 3f, 
together with its attachments Subsequently de 
Scribed, have been assembled, the vat 3; as a unit 
may be readily inserted through the hole 55 in 
the rear wall f3 of the cabinet , the tongues 
A6 and 58 sliding through the cooperating slots 
47 and 49. After the vat 3 has thus been placed 
Within the cabinet. the cotter pins 5 may be 
arranged in the holes 58 provided in the tongues 
38 and set in place. Also the fixtures 56 and 57 
are Secured to the adjacent fanges 53 and 54 
utilizing the bolts 58 and 53 and the cooperating 
nuts. Subsequently the front panel 23 may be 
placed upon the front wall 7 and Secured in 
place employing the screws 29 and 33 in ordel 
to conceal the ends of the tongues as and 48. 
The cabinet f l is provided with a front door 

posed arms Spot welded or otherwise secured to 

60 that comprises an outer body sheet is terni 
nating in an inverted substantially U-shaped 
rearwardly directed marginal flange including top 

Further, an upstanding inverted 
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and side portions, not shown, and an inner body 
sheet 62 terminating in an inverted substantially 
U-shaped rearwardly directed marginal flange 
including top and opposed side portions, not 
shown. The inner body sheet 62 is arranged in 
nested relation within the outer body sheet 6 
and Suitably secured in place So that the princi 
pal portions of the body sheets 6 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 6 
Occupies its closed position. In order to retain 
the door 60 in its closed position a latch ele 
ment 63 is secured to the central upper portion 
thereof and cooperates with a resilient corrosion 
resistant Spring 64 secured within the upper cen 
tral 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 interior of the vat 3 in order to prevent the 
entry of washing liquid into the doorway 37. 
More particularly, the baffle structure, not shown, 
carried by the inner body sheet 62 cooperates 
With inwardly directed baffle structure formed in 
the Side Walls 34 and 35 of the vat 3i in order 
to complete the gasketless vat and door con 
struction. The inwardly directed baffle structure 
formed in the right-hand side wall 35 is indicated 
generally at 65; while the inwardly directed baf 
file Structure formed in the left-hand side Wall 
34 is not shown; these baffle structures being dis 
posed rear Wardly of the upstanding legs 45 of the 
vat rib. 44. Also the right-hand side wall 35 of 
the vat 3 carries an inwardly directed embossed 
trackway indicated generally at 66; while the 
left-hand side wall 34 of the vat 3 carries an 
in Wardly directed embossed trackway, not shown; 
which opposed trackways are adapted to sup 
port movable dish-carrying rack structure, not 
shown. 
The door 68 is mounted adjacent to the lower 

edgethereof within the vat 3 rearwardly of and 
below the front ledge 4 by a hinge arrangement 
including two laterally disposed substantially 
identical hinge mechanisms, whereby the lower 
ends of the outer and inner body sheets 6 and 
62 are disposed in straddling relation with re 
Spect to the front ledge 41. More particularly, 
the right-hand hinge mechanism is indicated, 
generally at 6 and comprises a first hinge ele 
ment 68 secured to the flange 49 provided on the 
bottom Wall 33 and a second hinge element 69 
Secured to the front surface of the inner body 
sheet 62 and disposed between the inner and outer 
body sheetS 62 and 6. Also this mechanism 
comprises a bumper member 70 secured to the 
lower surface of the flange 40 exteriorly of the 
vat 3 and adapted to cooperate with a bumper 
member 7 f carried by the hinge element 69. Also 
a guide track T2 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 
sheets 62, and 6 and opening into the interior 
of the vat 3 for a purpose more fully explained 
hereinafter. Further, the inner and outer body 
sheets are restrained in spaced-apart relation by 
an upwardly and forwardly directed laterally ex 
tending bracing sheet 73 secured to the front, 

O 

20 

30 

30 

is 

(g 

6 
the rear Surface of the Outer body sheet 6. Fur 
ther, the hinge mechanism 67 comprises a pintle 
74 carried by the hinge element 68, a cooperating 
saddle 75 carried by the hinge element 69, and a 
locking pin 6 carried by the hinge element 69 
and cooperating with a locking slot formed in 
the hinge element 68. Finally a handle 8 is 
secured to the upper central front of the outer 
body sheet 6 for the purpose of facilitating 
movement of the door 6 between its open and 
'closed positions; while the lower edge of the Outer 
body sheet S carries a laterally extending flange 
19 that cooperates with a rearwardly directed 
ledge 80 formed on the front panel 25 just be 
low the bottom of the front opening 26 formed 
therein for the purpose of lending a finished 
appearance to the cabinet when the door 60 
occupies its closed position. Finally, a door 
Switch. 8 is secured to the front edge of the 
front ledge 4 and cooperates with a projection 
82 carried by the outer body sheet 6. 
In view of the foregoing description of the con 

Struction of the door 6 it will be understood 
that the door 60 is movable into a closed posi 
tion. With respect to the doorway 3, at which 
time the outer body sheet 6 occupies a Substan 
tially vertical position and is disposed substan 
tially flush with the front surface of the front 
panel 25, and at which time the inner body sheet 
62 is disposed in an upwardly and forwardly 
inclined position. The door 60 is restrained in 
its cloS8d position by the cooperation between 
the latch elements 63 and 64; whereby the baffle 
Structure, not shown, carried by the inner body 
sheet 62 cooperates with the baffle structure 65, 
etc., and the vat rib 44 carried by the vat 3 in 
Order to prevent the escape of Washing liquid 
from the doorway 3. Also at this time the pro 
jection 32 carried by the outer body sheet 6 
engages the plunger of the door switch 8, oper 
atting the door Switch 8 to its closed-circuit po 
Sition for a purpose more fully explained here 
inafter. Also the door 60 is movable into an 
Open position. With respect to the doorway 37, at 
which time the inner body sheet $2 occupies a 
Substantially horizontal position and the outer 
body sheet 6 occupies an upwardly and for 
Wardly inclined position. Thus the door 63 is 
movable through an angle slightly less than 90 
degrees between its closed and open positions. 
When the door 60 is moved into its open posi 
tion the projection 82 disengages the plunger of 
the door Switch 8 operating the door switch. 8 
into its open-circuit position for a purpose more 
fully explained hereinafter. Also as the door 60 
is moved into its final open position the bumper 
member A carried by the hinge element, 69 en 
gages the bumper member 70 in order rigidly to 
Support the door 6 in its open position; and the 
iocking pin 76 carried by the hinge element 69 
enters the locking slot 77 provided in the hinge 
element 68 in order positively to prevent removal 
of the door 60 while it occupies its open posi 
tion. At this time while the door 68 occupies its 
Open position the dish-rack, not shown, may be 
moved through the doorway 37 into and out of 
the vat 3:. More particularly, the rack, not 
shown, may be rolled from a supported position 
upon the guideway 65, etc., within the vat 3 to 
a position exteriorly of the vat 3 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 66 occupies its Surface of the inner body sheet 62 and abutting 5 open position it supports the movable rack, not 
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shown, permitting the ready placement...and re 
moval of dishes and other utensils With respect 
theireto; 

In passing it is noted that when the door 60 
occupies an intermediate position. With respect to 
its ciOSed and Open positions, described above 
that it may be completely removed from the 
doorway 37 by virtue of the fact that the Saddle 
5 is disengageable with respect to the pintle 4 

prior to entry of the locking pin 76 into the 
locking slot. 
The construction and arrangement of the door 

See and the cooperating baffle structure 65, etc., 
and the vat rib 34, as Well as the arrangement 
for...inovably supporting the rack structure, not 
shown, Within the vat 3 and upon the door 60, 
haye not been disclosed in great detail in the 
present, application, Since these arrangements. 
form no part of the present invention, and are 

- disclosed and clailined in the previously mentioned 
Walker application. Similarly, the construction 
and arrangement of the hinge mechanism 67 
has not been disclosed in great detail in the 
present application, Since this arrangement forms 
no part of the present invention, and is disclosed 
and claimed in the co-pending application of 
Frank. D. Low, Serial No. 6,633, filed November 
23, 1943, now Patent No. 2,573,798, dated Novem- . 
ber 6, 1951. 
The apparatus. further comprises an in 

peller. 33 which is provided with blades 84 that 
may have any suitable shape, the in portant fea 
ture being that the blades 3 is are given a shape 
such that the washing liquid Supplied to the vat 
3 and allowed to accumulate in the sump 42 
is throWI) upWardly and OutWardly in an efficient, 
manner through the rack structure, not shown. 
The impeller 83 may be formed of any suitable 
laterial Such, for exainple, as 'extolite' and 

is nounted upon a substantially vertically dis 
posed operating shaft 35 of an electric motor 86 
arranged below the Sump 32. More particularly, 
the Sump 2 is provided With an upwardly di 
rected emboss 87 that terminates in a substan 
tially Vertically disposed tube 88 through which 
the shaft. 85 of the notor 86 projects and which 
is surrounded by the hub of the impeller 83. The 
hub of the impeller 83, may be removably se 
cured to the upper end of the shaft 85 by an 
arrangement 
through an associated spacing collar 9 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 
35 carries a disk 9 disposed below the spacing 
collar. S. and the bottom of the tube 88 within . 
the emboSS 8 in order to fling from the shaft 85 
any washing liquid that may escape from the wat 
3 into the upper open end of the tube 88 be 
tween the hub of the impeller 33 and the wall of 
the tube 38. This arrangement permits ready 
rotation of the impeller 83 by the motor 86 and 
prevents the eScape of any substantial amount 
of Washing liquid from the vat 3: through the 
tube. . . 
The motor 88 is arranged in a substantially 

vertical position and is provided with an upper 
end bell 92 that is secured to the emboss 87 by 
an arrangement including two angularly spaced 
agait bracketS 93. More particularly, each of 
the brackets 93 comprises a curved body 94 and 
two downwardly extending legs 95, the body 94 

including a bolt 89; extending 
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end bell '92. Specifically, the body 94 of; each 
blacket 93 is Secured:to: the lower Surface of the 
emboss 87 by two screws 96; while each of the 
legs 95 is secured to the end bell 92 by an up. 
wardly extending bolt and cooperating nut 97. 
Accordingly, the motor 86 may be removed from, 
the supporting brackets 93 by removing the four: 
nuts 9 after the bolt 89 has been removed from 
the shaft.85. 
A ring 98 is arranged within the vat 3 in Surs. 

rounding relation with respect to the tube 88. 
and carries four angularly spaced-apart inwardly. 
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 emboss 87. 
Each of the Screws 96 extends through a coopera, 
ating hole. "formed in the emboss 87 and is 
threaded into a cooperating hole 0 formed in 
the body 94 of one of the brackets 93. Also, each 
of the Screws 96 extends through a hole iO2: 
formed in One of the fixtures 99 and is surrounded; 
by a resilient grommet 03 formed of rubber, 
Or the like. The holes 2, and arear 
ranged in alignment so that when the screw 9S is. 
tightened the fixture , 99 and the body 94 are: 
drawn together compressing the grommet iO3. 
Finally, the gromnet. 03 comprises an upper. 
flange portion (4...disposed between the fixture 
99 and the adjacent upper surface of the emboss. 
87 and a lower flange portion. 95 disposed be 
tween the lower Surface of the emboss 87, and 
the adjacent upper surface of the body 94. 
Accordingly, the grommets (3 seal the holes foo. 
formed in the emboss' 87 in order positively- to 
prevent the escape of washing liquid from the 
Sump 2 through the holes (0: Finally, an up 
Standing cylindrical reticulated screen 66 is re 
iiovably carried by: the ring 98 in surrounding 
relation with respect to the blades. 84 of theim 
peller 83. The lower edge of the reticulated 
Screen 06 abuts the adjacent upper surface. of 
the emboss 81 and serves as a strainer to pre 
Vent 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 below. 
the vat 3: ... is a suitabie liquid Supply pipe Ol 
Which is adapted to be connected to a source of 
cleansing or Washing liquid, not shown, by cou 
pling 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 upwardly be 
tween the rear wall 6 thereof and the rear wall 
36 of the vat 3 by a flexible conduit 98 and 
into the top wall 32 of the vat 3?. Specifically, 
a Spraying device 9 is arranged within an up 
Wardly extending emboss 0 formed in the top. 

70 

being Secured to the lower surface of the emboss 
87 and the two legs 95 being secured to the upper, 5 

Wall 32 of the vat 3 so that the washing liquids 
may be Sprayed down through the rack structure, 
not shown, carried within the vat 3; and allowed 
to accumulate in the sump 32. The liquid sup 
ply pipe 07 is suitably connected to an inlet. 
Valve mechanism if of the solenoid dash-pot: 
type arranged to discharge into the conduit 8. 
The inlet valve neehanisin f l is normally biased 
to its closed position in order to cut off the sup 
ply of Washing liquid from the liquid supply pipe. 
07: to the conduit'? G8, but is provided with an 
asSociated Solenoid f 2:that is adapted when en. 



9 
ergized to operate the inlet valve mechanism ff 
to its open position in order that washing liquid 
may be Supplied from the liquid supply conduit 
0 via the casing of the inlet valve mechanism 
f, the conduit 08 and the spraying device O9 

into the upper portion of the vat 3. Subse 
quently, When the Solenoid 2 is de-energized the 
inlet valve mechanism f is returned slowly to 
its closed position cutting off the communication 
between the liquid supply pipe i7 and the spray 
ing device 09. The provision of the slow-clos 
ing inlet valve mechanism eliminates water 
hammer in the plumbing preceding the liquid 
Supply pipe 7. Also, a strainer, not shown, is 
incorporated in the casing of the inlet valve mech 
anism f in order positively to prevent foreign 
material in the liquid supply pipe O from being 
conducted into the liquid supply conduit 08 and 
thence into the spraying device O9. 
Also provided in the lower portion of the cabi 

net below the vat 3 f is a drain pipe 3 that is 
Connected through a Suitable trap, not shown, to 
a drain connection. The drain pipe. f3 forms 
a part of flexible drain mechanism 2e that is in 
corporated in the apparatus f and best shown in 
Figs. 1, 2, 5, 11 and 12. Specifically, this drain 
mechanism 2) comprises a first hollow drain 
fixture 2, a second hollow drain fixture 22 and 
a communicating section of flexible conduit or 
hose 23. Preferably the hose 23 comprises a 
plurality 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 23 and 
to lend resiliency thereto. Also it is preferable 
that the drain fixtures 2 and 22 be formed of 
elastic rubber and molded directly in place upon 
the opposite ends of the hose 23. More particu 
larly, a drain opening 25 of a predetermined 
contour, generally elliptical in plan, is formed in 
the botton Wall 33 of the vat 3 in the lowermost 
portion of the sump 42 and frictionally receives 
the outer end of the drain fixture 2. Spe 
cifically, the drain opening i25 occupies a posi 
tion disposed on a line drawn between the cen 
ter of the impeller 83 and the corner between the 
side Wall 34 and the rear wall 36 of the vat 3 
and a depression 26 substantially bead-like in 
shape is formed in the bottom Wall 33, adjacent 
to and below the drain opening 25. The drain 
fixture 2? comprises a body having a deep sur 
rounding recess f2 therein defining spaced-apart 
flanges 28 and 29, the configuration of the base 
of the recess 2 substantially conforming to the 
contour of the drain opening 25, and an integral 
bead 30 being formed in the lower portion of the 
body and disposed in the recess 26. The end of 
the drain fixture 2 is removably and frictional 
ly secured to the bottom Wall 33 within the drain 
opening 25 with the flanges 28 and 29 disposed 
respectively interiorly and exteriorly of the bot 
tom Wall 33 and With the bead 30 positioned in 
the recess 26. A strainer 3 is arranged with 
in the end of the drain fixture 2 within the 
Sump A2 for the purpose of holding the drain 
fixture 2 firmly in place within the drain open 
ing 25 and in order to prevent the Washing liquid 
draining thereinto from the Sump 42 from carry 
ing foreign objects there with into the drain fix 
ture f2l. Specifically, the strainer 3 is pro 
vided with a throat fiange 32 carrying a number 
of outwardly projecting locking ears 33 engag 
ing the throat of the drain fixture 2 and press 

2,678,051 

5 

20 

30 

4) 

45 

50 

5 

70 

communicating. relation with the barrel 

1. 
edge of the bottom wall 33 surrounding the drain 
opening 25 and With the adjacent faces of the 
flanges 28 and 29 disposed on opposite sides 
of the receSS 2 pressed into firin engagement 
With the respective inner and outer surfaces of 
the bottom Wall 33 suirounding the drain open 
ing 25 in order to provide a fluid-tight, connec 
tion between tile interior of the vat 3 at the 
bottom of the Suinp A2 and the interior of the 
drain fixture 2i. The bead 3 carried by the 
lower portion of the body of the drain fixture 2 
lies in the recess 25 formed in the bottom wall 33 
adjacent to the drain opening 25 and fills up 
the recess 36 so that a smooth continuous sur 
face is provided between the bottom of the sump 
2 aid the interior of the drain fixture 2 SO 

as to prevent Washing liquid from standing in the 
Su Inp 42 ai'Ound the botton of the strainer 3, 
When the interior of the drain fixture 2 is 
placed into communication with the drain pipe 
3 as explained more fully below. 
The drain fixture 22 comprises a body pro 

vided with a flange 34 disposed at the upper 
portion thereof that is slidably received in a 
upporting bracket 35 secured to the bottom wall 
33 Somewhat to the right of the front central por 
tion of the Surap 42. More particularly, the 
bracket 35 comprises two laterally spaced-apart 
upwardly directed front legs 36 and a centrally 
disposed rearwardly extending leg 37, which legs 
E33 and 3 are spot welded, or otherwise secured, 
to the botton Wall 33 adjacent to the sump 82. 
Also the bracket i35 comprises two downwardly 
and in Wardly turned arms 38 defining a clip 
that slidably receives the flange 34 provided on 
the drain fixture 22, the flange 34 being Se 
cured in place by an associated Screw 39 extend 
ing through a hole provided therein and threaded 
into the body of the bracket 35. The body of 
the drain fixture 22 terminates in a downwardly 
extending barrel 39 into which a tube f4 is 
positioned and frictionally retained in place by 
a collar 4: Surrounding the barrel 39 adjacent 
to the lower end thereof. The lower end of the 
tube f40 is provided with an externaily threaded 
portion 32 that receives an internally threaded 
collar or union 43 that is adapted to engage an 
outwardly extending flange 4 provided on the 
top of the drain pipe 3. Accordingly, the col 
lar 43 threaded upon the portion 42 of the 
tube 40 securely clamps the fiange 44 to the 
adjacent end of the tube 40, and a gasket, not 
shown, may be positioned therebetween in order 
positively to insure that a detachable liquid-tight. 

, connection is provided between the drain pipe 
3 and the barrel 39 of the drain fixture 22. 

Also the drain fixture 22 comprises an outward 
ly extending barrel 45 that is molded onto the 
adjacent end of the hose 23 and arranged in 

39. 
Further, an upstanding breather tube 46 is 
molded into the barrel 65 and communicates be 
tween the interior thereof and the exterior. 

In view of the foregoing description of the 
drain mechanism 20, it will be understood that 
the first elastic drain fixture 2A is frictionally 
Secured within the drain opening 25 formed in 
the botton Wall 33 within the sump 2 in order 
to provide a liquid-tight connection therebetween 
and that the interior of the hollow drain fixture 
2 communicates through the hollow hose 23 
with the interior of the hollow drain fixture 22. 
The drain fixture 22 is removably secured by 
the bracket 35 to the exterior surface of the ing the base of the recess 27 tightly against the is bottom wall 33 adjacent to the sump 42 and sup 
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ports the communicating drain pipe 3 provid 
ing a liquid-tight connection therebetween. The 
drain fixture 22 is angularly off-set with respect 
to the drain fixture 2 by an angle of approxi 
mately 145 degrees and the interior of the hollow 
fixtures f2l and 22 are interconnected by the 
curved hose 23 as clearly shown in Fig. 5. Spe 
cifically, 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 4. Thus the midsection 
of the hose 23 is positioned below the bottom 
wall 33 of the vat 3 and intermediate the side 
wall 34 of the vat Si and the side wall 4 of the 
cabinet . The lower end of the barrel 39 of 
the second fixture 22 is disposed below the first 
fixture 2, whereby the drain pipe 3 carried 
by the second drain fixture 22 is disposed well 
below the drain opening 25 provided in the bot 
tom wall 33 at the sump 42. Moreover, the in 
termediate section of the hose 23 being flexible is 
adapted to be moved from an upper position dis 
posed above the drain opening 25 to a lower po 
sition disposed below the drain opening 25. Ac 
cordingly, when the midsection of the hose f23 
is elevated to its upper position the communica 
tion between the bottom of the sump 42 and the 
drain pipe f3 is effectively closed to prevent 
washing liquid contained in the sump 42 from 
draining through the drain opening 25 into the 
drain pipe 3 through the communicating drain 
fixtures 2 and 22 and the hose 23. On the 
other hand when the midsection of the hose 23 
is lowered to its lower position the communica 
tion between the bottom of the sump 42 and 
the drain pipe 3 is effectively opened to per 
init washing liquid contained in the sump A2 to 
be drained therefrom through the drain opening 
| 25 into the drain pipe f3 through the communi 
cating drain fixtures 2 and 22 and the hose 
23. Accordingly, the drain mechanism 20 com 
prises non-draining and draining positions re 
spectively corresponding to the upper and lower 
positions of the flexible midsection of the hose 
|23. The hose 23 is normally biased both by the 
resiliency of the helical spring 24 and by gravity 
into its lower position and it is operated against 
these biases into its upper position by an electro 
responsive operating mechanism i 50. 
When the drain mechanism 20 occupies its 

draining position all of the washing liquid con 
tained in the sump 42 is immediately drained 
through the drain opening 25 into the drain pipe 
3 due to the fact that a smooth surface is pro 

vided between the lowermost portion of the sump 
&2 into the throat of the first drain fixture 2i, 
which washing liquid then drains through the 
hose 23 and the second fixture 22 into the drain 
pipe f3. The strainer 3 positioned in the 
throat of the first drain fixture f2 prevents large 
foreign particles from passing through the drain 
opening 25 into the drain fixture 2. Since 
the upper end of the breather tube 46 carried by 
the second drain fixture 22 is disposed above 
the drain opening 25 and above the normal wash 
ing liquid level in the vat 3 ?, the washing liquid 
passing through the hose 23 into the second 
drain-fixture 22 and into the drain pipe f3 does 
not Overflow therefrom notwithstanding the com 
munication through the breather tube 46 be 
tween the interior of the second drain fixture 22 
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 
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the vat 32. 

2 
opening. 25. into the drain fixture 2 and conse-. 
quently into the hose 3 and the drain fixtures 
1 22, which air bubbles present in the diain mech 
anisin. 2 would tend to form a partial air. lock 
between the drain opening 25 and the drain pipe. 
A 3 impeding the flow of Washing liquid there 
through and causing the air trapped in the hOSes 
23 to tend to gurgle back through the Washing 

liquid contained therein through the drain open 
ing 25. However, this partial air lock in the 
hose 23 is relieved by the cominunication through. 
the breather tube $3 between the exterior...and 
the interior of the drain fixture 22. In other, 
Words these air cubbles swept into the drain fix 
ture 2 along with the Washing liquid burst in 
the hose 23 and the resulting air escapes through 
the breather tube 46 relieving the tendency to 
produce a partial air lock within the drain nech 
anisia 23. Of course, it will be understood that 
the upper end of the breather tube 48 extends a 
suitable distance above the level of the drain 
opening 25 and this extension may be increased, 
if necessary, by the insertion of an upstanding 
Section of glass or other tube, not shown, within 
the hollow breather tube f45. Also, certain 
plumbing installations tend to pocket air and thus 
retard draining unless the vent arrangement is 
provided. 

In the drain mechanism 28 the inlet throat 
of the drain fixture 2 Secured. Within the drain 
opening 25 is disposed at least partially above 
the outlet port or portion of the drain fixture 
2 joining the adjacent end of the hose 23 
and is of a predetermined contour increasing in 
area, from the Upper portion thereof toward the 
lower portion adjacent to the bead 3, whereby 
the flow of the Washing liquid draining from the 
vat 3 into the inlet throat of the drain fixture 
A2 is only slightly reduced in response to a con 
siderable and greater reduction in the hydro 
static head of the washing liquid contained in 

Thus, the contour or shape of the in 
let throat of the drain fixture 2 positioned 
above the adjacent end of the hose 23 main 
tains a relatively uniform flow of the Washing 
liquid as the quantitative effect thereof is dimin 
ished due to the diminishing head of the washing 
liquid in the vat 3 when the drain mechanism 
2. is operated into its draining position. 
Referring now more particularly to Figs. 1 

and 5, it will be observed that the operating 
mechanism 50 comprises structure 5 that is 
Secured by a plurality of Screws 52 to a down 
Wardly extending element 53 spot welded, or 
otherwise Secured, to the side wall 34 adjacent 
to the bottom Wall 33. Accordingly, the operat 
ing mechanism 5) is renovably secured to the 
element 53 and is suspended below the bottom 
Wall 33 of the vat 3:. Also the structure 5i com-- 
prises a rearwardly and upwardly extending arm 
54 carrying a resilient bumper 55 formed of 

rubber, or the like, and arranged in engagement 
with the bottom wall 33 just above the sump 42. 
This Suspension of the operating mechanism 5 
below the botton wall 33 of the vat 3 prevents 
the structure 5 from pounding the bottom well 
3f during shipment of the apparatus (). Fur- . 
ther the structure 5 comprises two curved guide. 
elements 56 and 57 spaced apart front and 
rear and extending below the midsection of the 
hose 23, and a Substantially S-shaped operating 
member 58 disposed between the guide elements . 
i56 and 57. The operating member 58 is piv 
otally mounted adjacent to the inner end there 
of upon a pivot pin 59 carried by the structure 
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5 and is normally biased in the clockwise di 
rection, as viewed in Fig. 1, by a coil spring 60 
surrounding the pivot pin 59 and extending be 
tween the structure 5 and the operating men 
ber 58. The extreme outer end of the operat 
ing member 58 carries an upWardly extending 
projection f 6 underhooking the midsection of 
the hose 23 and disposed between the Outer Sur 
face of the hose 23 and the adjacent side wall 
4 of the cabinet . Also the operating member 
58 carries an upwardly and outwardly project 

ing bumper 62 formed of rubber, or the like, 
and disposed inwardly with respect to the ad 
jacent side wall of the midsection of the hose 
23. Finally, the structure 5 carries an elec 

tro-responsive solenoid device 63 that is pro 
vided With a movable armature 64 that is Op 

5 

eratively connected by a coil spring 65 to the 
extreme inner end of the operating member 58. 
In view of the foregoing description of the Op 

erating mechanism 50, it will be understood 
that when the solenoid 63 is de-energized that 
the operating member 58 is normally biased by 
the weight of the hose 23 and against the coun 
terbalancing spring 60 in the counterclockwise 
direction, as viewed in Fig. 1, whereby the mid 
section of the hose 23 is moved into its lower 
position normally to rest upon the curved guide 
elements 56 and 57. When the solenoid 63 is 
energized the armature 64 is attracted rotating 
through the coil spring 65 the opertaing mem 
ber 58 in the clockwise direction, as viewed in 
Fig. 1, about the pivot pin 59 with the bias of 
the coil spring 60; whereby the operating mem 
ber lifts or elevates the midsection of the hose 
23 in guided relation between the projection 
6 and the bumper 62 from its lower position 

to its upper position. Accordingly, When the 
Solenoid 63 is energized the Operating member 
58 moves the midsection of the hose 23 from 

its lower position to its upper position effecting 
operation of the drain mechanism 20 from its 
draining position into its non-draining position. 
Subsequently, when the solenoid 63 is de-en 
ergized the weight of the hose 23 returns the 
operating member 58 in the counterclockwise 
direction, as viewed in Fig. 1, back into its nor 
mal position so that the operating member 58 
permits the midsection of the hose 23 to be low 
ered from its upper position into its lower posi 
tion; whereby the drain mechanism 20 is re 
turned from its non-draining position back into 
its draining position. 
The above-described arrangement for COn 

trolling the overflow of Washing fluid from the 
vat and for selectively controlling the draining 
of the washing fluid therefrom is disclosed and 
claimed in the copending divisional application 
of Edgar S. Stoddard, Serial No. 223,575, filed 
April 28, 1951, now Patent No. 2,652,854, dated 
September 22, 1953. 
Mounted within the lower portion of the Vat 

3 above the bottom wall 33 and the Sump 42 and 
surrounding the impeller 83 is a suitable elec 
tric heater 70 which is preferably of the 
sheathed resistance conductor type; which heat 
er 70 is employed for the purpose of drying 
dishes after they have been Washed and rinsed, 
as explained more fully hereinafter. The oppo 
site terminal ends if of the heater 70 extend 
through liquid-tight openings provided in the 
bottom Wall 33 to the exterior so that electrical 
connections may be made thereto exteriorly of 
the vat 3. 

Referring now more particularly to Figs. 1, 6, 
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9 and 13, the apparatus O comprises an electro 
responsive timer 80 of the cyclic type including 
a casing 8 housing an electric motor 82 of the 
constant speed type, associated Speed reduction 
and friction clutch mechanism 83 and an oper 
atting shaft 84, four control cams Ci, C2, C3 and 
C4 and four control switches S4, S2, S3 and S4, 
the control cams C to C4, inclusive, being re 
spectively operatively associated with the con 
trol switches Si to S4, inclusive. Preferably the 
timer motor 82 is of the "Telechron' type and 
the operating shaft f84 extends forwardly 
through an opening provided in the front Wall 
35 of the casing 8. More particularly, the 

left-hand upper portion of the front wall T of 
the cabinet f i has an opening 86 formed therein 
through which the casing 8 f is inserted. Specif 
ically, the front wall 85 of the casing 8 abuts 
the front surface of the front Wall , while the 
body of the casing 8 projects through the open 
ing 86, the front wall 85 being removably se 
cured in place by suitable screws 83. The Op 
erating shaft 84 extends through an aligned 
hole 8 formed in the front panel 25 to the ex 
terior, and a control knob 88 is removably se 
cured on the extreme outer end of the operat 
ing shaft (84. The control knob 88 is spaced 
forwardly of the front surface of the front panel 
25 and cooperates with a substantially annular 
trina and indexing plate 89 disposed rearwardly 
thereof, the operating shaft 84 extending 
through a hole 99 formed in the plate 89. The 
plate 89 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 9 f car 
lied on the control knob 83. Preferably the 
control knob 88 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 A, the front 
panel 25 and the door 6); while the plate 89 
may be formed of pressed steel and given a pol 
ished chromium finish. In passing it is noted 
that When the control knob 88 is rotated to bring 
the pointer 9 into registry with the legend 
“Off” the operating shaft 84 is rotated to effect 
a corresponding setting or control of the control 
cams C, et.; and likewise when the control knob 
88 is rotated to bring the pointer 9 into regis 

try with the legend 'On' the operating shaft 
184 is rotated to effect a corresponding setting 
or control of the control cans C, etc. 

Referring now more particularly to Figs. 6, 9, 
10 and 13, the apparatus comprises a termi 
nal box 200 housing an insulating terminal board 
2 and supporting a measuring coil or relay 292 
of the detachable tube type. More particularly, 
the left-hand lower portion of the front wall f : 
of the cabinet f l has an opening 293 formed 
therein that is provided with an inwardly di 
rected marginal flange 24 disposed within the 
open front of the terminal box 200. The termi 
nal box 20 is formed of steel, or the like, and 
is provided with an outwardly extending mar 
ginal flange 265 surrounding the flange 204 and 
abutting the rear surface of the front wall 7; 
and the opening 203 is provided with a renow 
able cover 206 formed of steel, or the like, abut 
ting the front surface of the front wall i. The 
terminal box 205 is renovably secured in place 
on the rear surface of the front wall 7 and the 
cover 28 is removably secured in place on the 
front surface of the front wall by an arrange 
ment comprising a plurality of Screws 20 ex 



25 
tending through aligned holes formed in the 
cover 26, the front wall. and the fange 255, 
the screws 25 being threaded into the holes pro 
vided in the fange 25. The terminal board 2: 
is housed. Within the terminal hoX 2 aii. Se 
cured in place by a plurality of screws 23 and 
associated Spacing collars 23. Finally, the wal 
of the terminal box 29 is provided with Cine C 
more, knock-out openings 2: ... and is provided 
with an opening 2 in the upper portion there 
of in which a socket 2:2 is suitably secured, the 
socket 23 being adapted removably to receive 
the measuring coil 232. 

Accordingly, the timer 8 is disposed above 
the terminal box 2, and both the timer 80 
and the terminal box 39 are housed within the 
cabinet in the vertical space disposed between 
the left-hand Side Wall i of the cabinet and 
the left-hand side wall 33 of the vat 3 ; where 
by both the timer f3() and the terminal box. 2C2 
are positioned above the imperforate portion of 
the botton Wall 3 constituting a fire shield 
therefor. Finally, the terminal board 2 coin 
prises power terminals adapted to be connected 
to a suitable source of ii O volts A. C. and Con 
necting terminals, so that the connections be 
tween the power source and the variots electro 
responsive elements incorporated in the appa 
ratus are provided at the teriniinal board 2, 
the terminals being indicated at 2:3. In other 
words, each of the electro-responsive eleinents 
such, for example, as the electric heater i, is 
wired directly through the knock-out opening 
2E provided in the wall of the terminal box 293 
to appropriate ones of the terrigals 2S carried 
by the terminal board 2 , and the appropriate 
cross connections between these terminals and 
other of the terminals 23 are made at the ter 
iminal board 2:... This arrangement is very ad 
vantageous as it permits ready and complete 
testing at the terminal board 28 of any one of 
the electro-responsive devices. Also the wiring 
extending from the terminals of any one of the 
electro-responsive devices, such, for example, as 
the termina ends of the electric heater 
project over the inperforate bottom Wall 3 
through the knock-out opening 2 ( in the wall 
of the terminal box. 2); whereby the bottom 
wall 3 constitutes a fire shield for the inter 
connecting Wiring. This arrangement is very 
advantageous in View of the fact, that it further 
minimizes: fire hazards, as it will be observed 
that the metal terminal box 2 is encloses the con 
necting ends of the wiring, and the metal bottom 
wall 3 is disposed below the terminal box 2. 
As previously explained the front panel 25 is 

() 
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185 of the timer 80 and the cover 206 of the 
terminal box 200. Also when the front panel 25 
is removed from the front wall 2 the other 
electro-responsive device, such, for example, as 
the iniet valve mechanism and the operating 
mechanism 56, are readily accessible through 
the front opening 24 formed in the front wall 

; whereby all of the apparatus disposed below 
the bottom wall 33 is readily accessible from the 
exterior at this time in order to permit adjust 
ment or repair. 
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removable with respect to the front Wall of . 
the cabinet and carries with it the plate 89 
So that the front wall 85 of the timer 8 and 
the cover plate 26 of the terminal box 2 are 
then exposed. In paSsing it is noted that it is 
first necessary to remove the control knob 38 
from the extreme front end of the operating 
shaft 8 before the front panel 25 is removed 
with respect to the front wall of the cabinet 

. After the front panel 25 is removed from 
the front Wall , the tinner 8 as a unit inay be 

60 

65 

removed through the opening .38 formed in the. 
front Wall by removing the screws 86. Also 
at this time the front piate or cover 23 may be 
removed by removing the screws 265 rendering 
the terminal board 20 housed within the ter 
minal box 2 accessible from the exterior. Thus 
it will be understood that the front panel 25 
normally covers and conceals both the front Wall 

70 

75 

Referring now more particularly to Fig. 13, 
it is noted that the measuring coil 202 comprises 
an insulating base 22, to which a metal casing. 
22f is secured, and four terminal prongs 222,223, 
22i and 225 extending through the base 22 and 

Also the measuring coil 202 
comprises a Winding 226 operatively connected 
between the terminal prongs 222 and 225 and an 

Secured in place. 

associated pair of contacts 226 operatively con 
nected between the terminal prongs 223 and 224. 
The socket 2:2 comprises an insulating base 22" 
carrying four spring contact terminals 228, 229, 
23 and 23 extending into four corresponding 
openings provided therein and adapted respec 
tively to receive and electrically to engage and 
establish contact with the four terminal prongs 
222 to 225, inclusive. Thus it will be understood 
that the measuring coil 282 is readily engageable 
and disengageable with respect to the Socket 22. 
and that when the measuring coil 292 is posi 
tioned upon the socket 22 the terminal prongs. 
222 to 225, inclusive, respectively engage and 
make electrical contact. With the terminal Springs . 
238 to 23 , inclusive. 

Also in Fig. 13 the electrical connection and. 
arrangement of the various electro-responsive 
devices incorporated in the apparatus 0 are 
diagrainnatically illustrated, the terminal board. 
2 being eliminated from the diagram in order 
to gain simplicity. However, as previously noted, 
it will be understood that in fact the physical. 
connections, diagrammatically illustrated in Fig. 
13, are made at the terminal board 20. 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 poten 
tial is necessary, although in fact only two line. 
terminals 23 are provided on the terminal board. 
20 and they are connected to the 110 volts.A. C. . 
source of supply as previously noted. AS diar 
rammatically illustrated in Fig. 13 the oper 

atting shaft 84 is directly connected to the 
control knob 88 and is also connected through. 
the mechanism 83 to the timer motor 82. Also, 
the operating shaft 34 is rotatably Supported ... 
and physically carries, the control cans. C to 
Cl3, inclusive, that are respectively operatively 
associated with the control switches Si to S4, 
inclusive. Moreover, in the diagram the various 
operating times of the different steps in the cycle. 
of operation of the apparatus are indicated, . 
the control cans C, etc., being laid out longi 
tudinally for convenience and the can Sections, 
corresponding to the long time intervals, being 
broken to conserve Space. 
As illustrated, one terminal, indicated at -H, of . 

the source of supply is connected to One spring 
of the door switch 8: ; while the other terminal, 
indicated at -, of the Source of Supply is con- . 
nected to one terminal of the operating motor 
86, to one terminal of the timer motor 82, and 
to the intermediate spring of the control switch 
S4. The other terminal of the operating motor. 
86 is connected to the contact spring 23 and 

f 
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to the lower spring of the control switch S2; 
while the other terminal of the timer motor 82 
is connected to one terminal of the heating ele 
ment 76 and to the lower spring of the control 
switch S. The other spring of the door SWitch 
8 is connected to the intermediate Spring of the 
control switch Sl; and the other terminal of the 
heating element 70 is connected to the upper 
spring of the control Switch S4. One terminal 
of the inlet valve solenoid if 2 is connected to one 
terminal of the drain valve Solenoid 53 and to 
the lower Spring of the control Switch S4. The 
other terminal of the inlet valve solenoid 2 is 
connected to the terminal spring 229; and the 
other terminal of the drain valve solenoid 63 is 
connected to the lower spring of the control 
switch S3. The terminal 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 control 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 0 is at rest, the control 

knob 88 occupies the position illustrated, where 
by the index pointer 9 registers with the legend 
“Off' carried by the plate 89 so that the operat 
ing shaft 86 occupies its normal position causing 
the control can C, etc., to operate the respec 
tively associated control switches S, etc., 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 second 
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 6 occupies its open position the 
door switch. 8 is operated to its open position 
preventing operation of any of the electro 
responsive apparatus. 
Considering now the cycle of operation of the 

apparatus 9 the person loads the dishes and 
other utensils into the rack structure, not shown, 
and moves the rack structure from over the door 
6G into the vat 3, and then moves the door 60 
from its open position into its closed position 
effecting closure of the door switch 8. The per 
SOn then rotates the control knob 88 from its 
“Off’ position into its “On' position; whereby 
the operating shaft f84 is rotated in the clock 
Wise direction, as viewed in Fig. 1, causing the 
control cams CA, etc. to be rotated in the clock 
wise direction, toward the left as viewed in Fig. 
13. At this time the control can C engages the 
lower Spring in the control switch S closing the 
Contacts x. and Y. When the contacts X and Y 
in the control Switch Sf are thus closed, a di 
rect circuit, including the first contacts of the 
control switch S2 and the door switch 8, is com 
pleted for initiating operation of the Operating 
notor 36. Also, When the contact X in the con 
trol switch S are thus closed, a circuit, includ 
ing the door switch 8, is completed for initiating 
operation of the timer motor 82. Upon operat 
ing the operating motor 86 rotates the operating 
shaft 85; whereby the impeller 83 is rotated in 
the counterclockwise direction, as viewed in Fig. 
5. Upon operating the timer motor 82 rotates 
the operating shaft 84 through the mechanism. 
83 slowly at a predetermined rate further in 

the clockwise direction; whereby the operating 
cams C1, etc., are moved gradually at a pre 
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determined rate toward the left, as viewed in 
Fig. 13. 
After an elapsed time of approximately ten 

Seconds the control can C2 engages the inter 
Iaediate 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 
85 is interrupted, and a normally completed 
shunt, including the terminal springs 222 and 
23 and the terminal prongs 222 and 225, for 
Shoai-circuiting the Winding 226 of the measur 
ing coil 232 is interrupted; whereby the winding 
226 of the measuring coil 22 is inserted in Series. 
circuit relation with the operating motor 86. 
This series circuit, for the operating motor 36 
and the Winding 226 of the measuring coil 232 ex 
tends from one terminal of the source of Supply 
via, the door Switch 8 , the contacts Y of the con 
trol switch S, the terminal spring 228, the ter 
minal prong 222, the Winding 226 of the measur 
ing coil 22, the terminal prong 225, the ter 
minal spring 23 and the operating motor 86 to 
the other terminal of the Source of Supply. Ac 
Cordingly, the winding 226 of the measuring coil 
232 being in series circuit relation with the op 
erating notor 86 meters the current drawn by 
the operating motor 86, which current is not 
excessive at this time since the operating motor 
83 has aiready had an Opportunity to gain full 
speed and there is no Washing liquid in the Sump 
42 in the vat 3. 
When the second contacts of the control Switch 

32 are thus closed a circuit is completed for en 
ergizing the inlet valve solenoid 2; which cir 
cuit extends from one terminal of the Source of 
Supply via the door switch 8, the Y contacts of 
the control switch SF, the second contacts of the 
control switch S2, the terminal spring 230, the 
terriniinal prong 228, the contacts 22 S', the ter 
minal prong 223, the terminal spring 229, the 
inlet Valve Solenoid f2 and the first contacts of 
the control Switch S3 to the other terminal of 
the Source of Supply. This circuit for energizing 
the inlet valve Solenoid 2 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 lineasuring coil 
292 and the operating motor 88 is not excessive 
aS previously noted, the Winding 228 of the meas 
uring coil 282 being of the marginal type. When 
the inlet Valve Solenoid 2 is thus energized the 
inlet valve mechanism is operated to its open 
position as previously explained; whereby wash 
ing liquid is Supplied from the liquid supply pipe 
$9 to the spraying device 89. The Washing 
liquid Sprays down Wardly from the spraying de 
vice is 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 25 into 
the drain fixture 2 and thence through the 
hose 23 and the drain fixture 22 into the drain 
pipe 3 since the drain mechanism 2 occupies 
its draining position at this time. Some of the 
Washing liquid in the Sump £2 may pass through 
the reticulated screen AS 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, al 
though this action is not considerable at this 

75 

time since the drain mechanism 2 occupies 
its draining position. Accordingly, the dishes 
supported by the rack structure, not shown, in 
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the vat 3? are subjected to a first spray step that 
is carried out through a time interval of approxi 
nately 30 Seconds under the control of the 
timer 80. 
At the conclusion of this first spray step the 

Control can C3 is operated to engage the lower 
Spring of the control switch S3 in order to close 
the contacts thereof completing a circuit for 
energizing the drain solenoid 63. This circuit 
extends from One terminal of the Source of Sup 
ply via the door Switch 8, the contacts Y of 
control switch S4, the contacts of the control 
Switch S3, the drain solenoid 63 and the first, 
contacts of the switch S5 to the other terminal 
of the source of supply. When the drain sole 
noid 63 is thus energized, the operating mecha 
nism. 56) is controlled in order to cause the op 
erating member 58 to elevate the raidsection of 
the hose 23 operating the drain mechanism 2 
into its non-draining position; whereby the 
Washing liquid accumulating in the Sunp 3 is 
retained therein after the drain fixture 2 and 
the adjacent section of the hose 23 is first filled 
With the Washing liquid. At this time the inlet 
valve mechanism still occupies its open posite 
tion and the operating notor 88 is running. Ac 
cordingly, the washing liquid Sprayed through 
the dishes supported by the rack structure, not 
shown, from the Spraying device 9 accumu 
lates in the Sunp 42 Since the drain nechanisin. 
2 occupies its non-draining position. The 
washing liquid accumulating in the Sump 42 of 
the vat 3 passes through the reticulated Scree: 

6 and is caught by the blades $4 of the impelle" 
83 and is flung upwardly and outWardly through 
the rack structure, not shown, and the dishes 
supported thereby against the Walls of the Vat 
3 and the door 69 and again returns to the Sump 
A2. The Washing iiquid as it is flung upwardly 
and outwardly has a generally rotary motion in 
the counterclockwise direction, as Viewed in Fig. 
5, since the impeller 83 is rotated in this direc 
tion as previously noted. 
The supply of Washing liquid from the Spi'aying 

device f 09 continues, and as the quantity of wash 
ing liquid accumulating in the Sump A2 increaS&S 
the load imposed upon the impeller 83, and COYn 
sequently upon the operating motor 26, is gradu 
ally increased; whereby the current traversing the 
operating motor 86 and the Winding 226 of the 
measuring coil 282 is gradually increased. When 
a predetermined quantity of Washing liquid a,c- 
cumulates in the Sump A2 a Corresponding pre 
determined load is imposed upon the Operating 
motor 86; whereby the current traversing the Op 
erating motor 86 and the winding 225 of the 
measuring coil 202 reaches a predeterrained value. 
When this current traversing the winding 226 of 
the measuring coil 202 reaches the predetermined 
value mentioned, indicating that the vat Sá noW 
contains a full and predetermined quantity of 
Washing liquid, the Winding 223 controls the coin 
tacts 226', since it is of the marginal type as pre 
viously noted. More particularly, the contacts 
226' are opened interrupting the circuit for ener 
gizing the inlet valve Solenoid 2; whereby the 
inlet valve mechanism is operated to its closed 
position. Specifically, the inlet valve mechanism 

f is of the slow-closing type, as previously noted, 
and when it is completely closed the Supply of 
Washing liquid from the liquid Supply pipe to 
the spraying device G9 is cut off. 
Approximately 45 seconds after the drain mech 

anism 20 is operated to its non-draining position 
the control cam C2 disengages the intermediate 
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Spring of the control switch S2; whereby the sec 
Ond contacts thereof are opened and the first con 
tacts thereof are closed. When the second con 
tacts of the control switch S2 are thus opened, a 
further point in the circuit for energizing the 
inlet valve solenoid f 2 is interrupted; and when 
the first contacts of the control switch S2 are 
thus closed the path for short-circuiting the Wind 
ing 226 of the measuring coil 22 is again com 
pleted, together with the direct circuit for oper 
ating the operating motor 86. Accordingly, the 
Winding 226 is de-energized bringing about re 
closure of the contacts 226; however, without 
effect at this time since the second contacts of 
the control Switch S2 are open. Accordingiy, the 
connections above described provide a timed ar 
rangement for effecting the de-energization of the 
inlet valve Solenoid 2 and the consequent oper 
ation of the inlet Valve mechanism 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 op 
eration of the drain mechanism 28 into its non 
draining position, and within this time interval 
and in response to the accumulation of a prede 
termined quantity of Washing liquid in the surn 
42 a given charge of detergent is introduced 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 
liquid is disclosed in the previously mentioned 
Walker application and is based upon the accumu 
lation of a predetermined quantity of washing 
liquid in the Sump 42; whereby the washing liquid 
accumulating in the Sump 2 is fiushed or washed 
into the detergent cup, not shown, carried by the 
inner body sheet 62 of the door 89 causing the 
detergent to be washed into the body of the 
Washing liquid contained in the vat 3i. This 
introduction of detergent into the washing liquid 
is accomplished shortly following the closure of 
the drain mechanism 20 so that the detergent; 
is present in the washing liquid during a substian 
tial part of the time interval of the first washing 
Step. Preferably the detergent that is employed 
is of the type sold under the trade name “Call. 
gonite' that comprises about 40 per cent, sodiurn 
hexametaphosphate and 60 per cent sodium ineta 
Silicate. 
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 
f3 is thus de-energized the operating mechanistra 
f50 is controlled to operate the drain inecinanisra 
f20 back into its draining position; and Specifi 
cally the Operating member 53 is released permit 
ting the midsection of the hose 23 to 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 25 into the 
drain fixture 2 and thence through the hose 23 
and into the drain fixture 22 and finally into the 
drain pipel 3. The washing liquid carrying the 
detergent is prone to carry therewith air bubbles: 
however, no partial air lock is produced in the 
hose 23 by virtue of the arrangement including 
the breather tube 46 previously described. The 
Strainer 3 prevents large foreign objects from 
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being carried with the washing liquid into the 
drain fixture f2. 
The Washing liquid contained in the sump 42 

is drained into the fixture f2 in a 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 en 
gages the intermediate spring of the control 
switch S2 effecting opening of the first contacts 
and closing of the second contacts thereof. When 
the control 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 inlet 
valve solenoid f 2 is again energized, all in the 
manner previously explained. At this time the 
inlet valve mechanism if f is operated to itS Open. 
position effecting the supply of Washing liquid 
from the liquid supply pipe 07 to the Spraying 
device O9, whereby the dishes supported by the 
rack structure, not shown, are again Sprayed, 
and the washing liquid accumulating in the Sunp 
42 passes through the drain mechanism 20 in 
its draining position into the drain pipe f3. This 
second spray step is carried out for a time inter 
wal of approximately 10 seconds; whereupon the 
control cam C3 re-engages the lower Spring of 
the control switch S3 closing the contacts there 
of and again energizing the drain Solenoid 63. 
The drain mechanism 20 is again operated to its 
non-draining position causing the Washing liquid 
to be retained in the sump 42, initiating a second 
washing step. 
The second washing step proceeds in the man 

ner of the first washing step described above; 
whereby the inlet valve mechanism. It is Subse 
quently operated to its closed position under the 
control 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 
operation of the drain mechanism 20 into its 
non-draining position, the control cam C2 disen 
gages 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 2 and short-circuiting of the winding 226 
of the measuring coil 202. At this time the inlet 
valve mechanism occupies its closed position 
and the drain mechanism 20 Occupies its non 
draining position; whereby the Second Washing 
step continues in the manner previously ex 
plained. The second washing step continues for 
a time interval of approximately 330 seconds fol 
lowing the closure of the drain mechanism 20; 
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 
20 to its draining position. 
The washing liquid accumulated in the Sump 

A2 is drained into the drain pipe 3 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 
insertion of the winding 226 of the measuring coil 
202 in series with the operating motor 86 and 
energization of the inlet valve solenoid 2. The 
inlet valve mechanism f is again operated to 

22 
its open position in order to initiate a third spray 
step. The Washing liquid supplied from the 
liquid Supply pipe 0 to the spraying device 29 
is sprayed through the dishes Supported by the 
rack structure, not shown, and is drained from 
the sump 42 into the drain pipe 3. This spray 
Step continues throughout a time interval of 
approximately ten seconds following operation of 

- the inlet valve mechanism to its open posi 
O 
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tion; Whereupon the Control cam C3 re-engages 
the lower Spiring of the control Switch S3 closing 
the contacts thereof and effecting energization 
of the drain Solenoid 63. The drain mechanism 
20 is operated to its non-draining position in 

order again to cause washing liquid to accumu 
late in the Sump 42 initiating a first rinsing step. 
The first rinsing step proceeds in a manner 

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 
202 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 2 
into its non-draining position, the control cam 
C2 disengages the intermediate spring of the 
Control SWitch S2 opening the second contacts 
and closing the first contacts thereof in order 
positively to insure de-energization of the inlet 
valve Solenoid 2 and short-circuiting of the 
winding 226 of the measuring coil 202. At this 
time the inlet valve mechanism occupies its 
closed position and the drain mechanism 2 
Occupies its non-draining position; whereby the 
first rinsing step continues for a time interval 
of approximately 90 seconds following the oper 
ation of the drain mechanism 20 into its non 
draining position; whereupon the control can 
C3 disengages the lower spring of the control 
SWitch S3 effecting the de-energization of the 
drain Solenoid 63 and the consequent operation 
A. the drain mechanism 20 to its draining posi 
O. 

The Washing liquid accumulated in the sump 
42 is drained into the drain pipe it 3 in the man 
ner previously explained in a short time inter 
val; and approximately 45 seconds after the 
drain mechanism 20 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 respectively opened and closed 
effecting insertion of the winding 226 of the 
measuring coil 202 in series with the operating 
motor 86 and energization of the inlet valve sole. 
noid 2. The inlet valve mechanism f ; is 
again Operated to its open position in order to 
initiate a fourth spray step. The washing liquid 
Supplied from the liquid supply pipe GT to the 
Spraying device 09 is sprayed through the dishes 
Supported by the rack structure, not shown, and 
is drained from the sump 42 to the drain pipe 

3. This Spray step continues throughout a 
time interval of approximately 10 seconds fol 
lowing operation of the inlet valve mechanism 

to its open position; whereupon the control 
can C3 re-engages the lower spring of the con 
trol Switch S3 closing the contacts thereof and 
effecting energization of the drain solenoid 63. 
The drain mechanism. 20 is operated to its non 
draining position in order again to cause washing 
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liquid to accumulate in the sump A2 initiating a 
second rinsing step. 
The Second rinsing Step proceeds in a manner 

identical to the first rinsing step described above; 
whereby the inlet valve mechanism f is sub 
sequently operated to its closed position under 
the control of the measuring coil 202 dependent 
upon the load upon the operating motor 36 Ol' 
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 
the operation of the drain mechanism 2 into 
its non-draining position, the control can C2 
disengages 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 2 and short-circuiting of the Winding 225 
of the measuring coil 202. At this time the inlet 
valve mechanism occupies its closed position 
and the drain mechanism 20 Occupies 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 2 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 $3 and the 
consequent operation of the drain mechanism 29 
to its draining position. 
The Washing liquid accumulated in the Suinap 

42 is drained into the drain pipe 3 in the man 
nel previously explained in a short time interval; 
2.Éld approximately 45 seconds after the drain 
mechanism 2 is operated to its draining posi 
tion the control cam. C. engages the interrie 
diate spring of the control switch S3 respectively 
Opening and closing the first and Second con 
tacts thereof. When the first conta,3ts of the 
control switch S4 are thus opened further points 
in the circuits for energizing the inlet valve 
solenoid i i2 and the drain solenoid 53 are inter 
rupted, thereby positively to insure that the inlet 
waive mechanism occupies its closed position 4; 
and the drain mechanism 2 Occupies its drain 
iiig position. When the second contacts of the 
control SWitch S4 are thus closed a circuit, in 
ciuding the door switch 8, the X contacts of the 
control switch S and the Second contacts of the 
control switch S4, is completed for energizing 
the heating element (; whereby heat produced 
by the heating element is in the vat 3 is cir 
culated in the vat 3 by the blades 84 of the in 
peller 83 since operation of the operating motor 
36 is continued at this time. The hot air cir 
culated in the vat 3 by the impeller 83 is di 
rected into contact with and through the dishes 
supported by the rack structure, not shown, and 
thence back into contact with the electric heat 
er 8. - - 

This initial drying step is continued for a time 
interval of approximately 1200 seconds, where 
upon the shoulder provided on the Control can 
C; rides under the lower Spring of the control 
switch S effecting opening of the Y contacts 
thereof while the X contacts thereof are retained 
closed. Opening of the Y contacts of the control 
switch S interrupts the circuit for operating 
the operating motor 36; while the closed X con 
tacts of the control switch SA retain completed 
the circuit for energizing the heating element 
38. Accordingly, the operating notor 86 stops 
arresting rotation of the impeller 83 while the 
supply of heat to the heating element to con 
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tinues. Thus drying of the dishes supported by 
the rack Structure, 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 C dis 
eingages the lower Spring of the control switch S4 
and the control Cam C4 disengages the interme 
diate Spring of the control switch S4. When the 
Control can C: disengages the lower spring of 
the control SWitch S and X contacts thereof are 
Opened interrupting the circuit for energizing 
the heating element f) and interrupting the 
Operating circuit for the timer motor f 82. When 
the Control can C4 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 
zircuits for energizing the inlet valve solenoid 
$ 2 and the drain solenoid 63 and interrupting 
a further point in the circuit for energizing the 
heating element O. 
At this time the operating shaft 34 of the 

timer 80 has been rotated from its “On' posi. 
tion in the clockwise direction, as viewed in Fig. 
i, back into its “Off’ position; operation of the 
tiiner 8 has been arrested; and the cycle of 
Operation of the apparatus has been corn 
pleted. Thus it will be understood that when the 
control knob S8 of the timer 80 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 
f8 is initiated. More particularly, the timer 
imotor 82 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 80 is automatically ar 
rested. As the operating shaft f84 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 con 
tio positions thereof causing the different con 
trol cans Cd to C4, inclusive, selectively to gov 
ern the control Switches S to S4, inclusive, where. 
by the apparatus 0 is automatically operated 
through its various Spraying, washing, rinsing 
and drying Steps as explained above. 

Also it. Will be understood that the mechanism 
53 permits rotation of the operating shaft 84 

in either direction by the control knob 88 at 
any time independently of the timer 89 so that 
aily Oile Oir more of the steps in the above de 
Scribed cycle may be selectively omitted or re 
peated by appropriate manual rotation of the 
control knob 93 in the proper direction. For 
example, the final drying step may be omitted 
by rotating the control knob 88 in the clockwise 
direction back into its “Off’ position when the 
Control can C6 first operates the control switch 
Sé, thereby reducing the length of the operat 
ing cycle by approximately thirty minutes. This 
facility is especially useful when - it is desired 
to Wash a number of loads of dishes and auto 
natic drying thereof is not important to the op 
erator, or hand-drying thereof is particularly 
Wished by the operator. 
During the operation of the dishwashing ap 

paratus through the timed cycle above-de 
Scribed, the door 60 must be retained in its 
ciosed position as previously explained in order 
to retain the door Switch 8 in its closed position, 
as it will be observed that any time the door 60 
is operated to its open position that the door 
Switch 8 is operated to its open position arrest 
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ing operation of the apparatus O. During the 
various washing and rinsing steps when consider 
able washing liquid is accumulated in the Sump 
42, it is pointed out that the reticulated Screen. 
06 prevents large particles of foreign matter 

such, for example, as lettuce leaves, or the like, 
accumulating 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 Sup 
ported 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 posi 
tion, and the rack structure, not shown, may be 
moved from its fully pushed-in position with re 
spect to the vat 3 into its fully withdrawn posi 
tion with respect to the vat 3 over the door 60 
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 
9 after the dishes have been loaded into the 

rack structure, not shown, and the rack struc 
ture has been moved into its fully pushed-in 
position in the vat 3, 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 is 
initiated by manipulating the control knob 88 
in the manner previously explained. 
As disclosed in the previously mentioned 

Walker application the vat 3 f and the door 60 
are of the gasketless type and the interior of 
the vat 3 is vented to the exterior through the 
space between the outer and inner body sheets 
6 and 62 during operation of the apparatus 0. 
The connection and arrangement of the COn 

trol circuit for the dishwashing apparatus 9 is 
disclosed and claimed in the copending applicar 
tion of Douglas F. Illian, Serial No. 91906, filed 
May 7, 1949, now Patent No. 2,624,352, dated 
January 6, 1953. 
In view of the foregoing it is apparent that 

there has been provided washing apparatus of 
the front opening type incorporating improved 
vat and cabinet structure permitting ready as 
sembly of the parts in a simple and efficient man 
ner while permitting subsequent inspection and 
adjustment of the operating parts when and if 
necessary. Also the washing apparatus incor 
porates an improved arrangement permitting 
ready sub-assembly of the vat and the Operating 
parts carried thereby and sub-assembly of the 
cabinet and the operating parts carried thereby 
before final assembly of the vat Sub-assembly 
and the cabinet sub-assembly. Further, the 
washing apparatus comprises improved drain 
mechanism that is of simple and rugged con 
struction incorporating no nice fitting valve ele 
ments and valve seats. Finally, the Washing ap 
paratus incorporates an improved electric con 
trol circuit for the electro responsive elements 
thereof minimizing fire hazards in the various 
wiring and electrical connections between the 
different electro-responsive elements. 
While there has been described what is at 

present considered to be the preferred embodi 
ment of the invention, it will be understood that 
various modifications may be made therein, and 
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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. Dishwashing apparatus comprising a wat 

having a first upstanding front opening therein 
surrounded by a first outwardly directed nar 
ginal flange, a casing housing Said wat and in 
cluding a front wall having a second upstanding 
front opening therein surrounding said first front 
opening, an overlying front panel removably Se 
cured to said front wall and having a third up 
standing front opening therein surrounded by 
a second in Wardly directed marginal flange and 
registering with said first front opening and COW 
ering a narginal portion of Said Second front 
opening, control elements housed within said 
casing exteriorly of Said vat, said elements be 
ing readily accessible from the exterior through 
said second front opening when said front panel 
is removed from said front wall, said front panel 
concealing said elements when it is Secured to 
Said front wall, said first and second flanges 
cooperating to define a doorway through said 
first and Second and third front openings from 
the exterior into said vat, and a front door asso 
ciated with said doorway and mounted adjacent 
to the lower edge thereof upon said wat for pivotal 
movements With respect to said doorway between 
a substantially vertical closed position and a sub 
stantially horizontal open position. 

2. Dishwashing apparatus comprising a vat 
having a first upstanding front opening there 
into Surrounded by a first outwardly directed 
marginal flange, a casing housing said vat and 
including a front Wall having a second upstand 
ing front opening therein surrounding said first 
front opening, an overlying front panel remov 
ably Secured to said front wall and having a 
third upstanding front opening therein sur 
rounded by a Second inwardly directed marginal 
flange and registering with said first front open 
ing and covering a marginal portion of said sec 
Ond front opening, control elements housed within 
Said casing exteriorly of said vat, said elements 
being readily accessible from the exterior through . 
said second front opening when said front panel 
is removed from said front wall, said front panel 
concealing said elements when it is secured to 
said front wall, said first and second flanges co 
operating to define a doorway through said first 
and second and third front openings from the 
exterior into said vat, a front door arranged 
Within said doorway, and means for mounting 
Said front door adjacent to the lower edge thereof 
Within Said Vat for pivotal movements with re 
Spect to said doorway between a substantially 
vertical closed position and a substantially hor 
iZOntal open position, the outer surface of said 
front door being disposed Substantially fiush with 
the outer surface of said front panel when said 
door occupies its closed position. 

3. Dishwashing apparatus comprising a vat 
having a first upstanding front opening there 
into Surrounded by an outwardly directed mar 
ginal flange, a casing housing said wat and in 
cluding a front Wall abutting the front of Said 
fange and having a second upstanding front 
opening therein Surrounding Said first front 
opening, cooperating Securing parts respectively 
carried by the front of said flange and by said 
front wall for supporting the front of said wat 
within said casing, said securing parts being of 
the tongue-slot type accommodating ready en 
gagement thereof, means cooperating between 
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the rear of said vat and the rear of Said casing 
for supporting the rear of said vat within Said 
casing, and a front door associated with Said 
front openings and mounted adjacent to the lower 
edge thereof upon said wat for pivotal novelinentS 
with respect to said front openings between a 
substantially vertical closed position and a Sub 
stantially horizontal open position. 

4. Dishwashing apparatus comprising a vat 
having a first upstanding front opening thereinto 
surrounded by an outwardly directed narginal 
flange, a casing housing Said vat and including a 
front Wall abutting the front of Said flailge and 
having a second upstanding front opening therein 
surrounding said first front opening, cooperating 
securing parts respectively carried by the front 
of said fiange exteriorly of said first front opening 
and by said front Wall exteriorly of Said Second 
front opening for supporting the front of Said 
wat within said casing, said securing parts being 
of the tongue-slot type accommodating ready en 
gagement thereof, means cooperating between the 
rear of said wat, and the rear of Said casing for 
supporting the rear of Said vat within Said Casing, 
and a front door associated with said front open 
ings and mounted adjacent to the lower edge 
thereof upon said vat for pivotal novements with 
respect to said front openings betweein a Substan 
tially vertical closed position and a Substantially 
horizontal open position. 

5. Dishwashing apparatus coin prising a Vat 
having a first upstanding front opening thereinto 
surrounded by an outwardly directed marginal 
flange terminating in a rearwardly rolled rim, a 
casing housing said vat and including a front Wall 
having a second upstanding front opening therein 
surrounding said first front opening, the front of 
said rim abutting the rear Surface of Said front 
wall exteriorly of said second front opening, 
means including a plurality of forwardly project 
ing tongues carried on the OutSide of Said rim and 
extending through a corresponding plurality of 
slots formed in said front wall for Supporting and 
positioning the front of Said Wat Within Said Cas 
ing, means including a plurality of rearwardly 
projecting fixtures carried on the rear of said wat 
and cooperating with the rear of said casing for 
supporting and positioning the rear of Said wat 
within said casing, and a front door a SSociated 
With said front openings and mounted adjacent 
to the lower edge thereof upon said wat for piv 
otal movementS With respect to said front open 
ings between a substantially vertical closed posi 
tion and a substantially horizontal open position. 

6. Dishwashing apparatus comprising a wat 
having a first upstanding front opening thereinto 
surrounded by an outwardly directed marginal 
flange, a Casing housing Said Wat and including a 
front wall having a second upstanding front open 
ing therein surrounding said first front opening, 
the front of Said flange abutting the rear Surface 
of Said front Wall, a forwardly projecting top 
tongue carried by the front top of said flange and 
extending through a top slot formed in the top 
of said front wall, two forwardly projecting side 
tongues respectively carried by the front sides of 
Said flange and respectively extending through 
two side slots respectively formed in the two sides 
of Said front Wall, Said top and two side tongues 
and Said cooperating top and two side slots Sup 
porting and positioning the front of said wat 
Within Said casing, means including two rear 
wardly projecting fixtures respectively carried by 
the real sides of said Watt and cooperating With the 
rear of said casing for supporting and positioning 
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the rear of saidvat within said casing, and a front 
door a SSociated with said front openings and 
mounted adjacent to the lower edge thereof upon 
Said wat for pivotal movements with respect to 
Said front openings between a substantially verti 
cal closed position and a substantially horizontal 
Open position. 

7. Dish Washing apparatus comprising a wat 
having a first upstanding front opening thereinto 
Surrounded by a first outwardly directed marginal 
flange, a casing housing said wat and including a 
front wall having a second upstanding front open 
ing therein Surrounding said first front opening, 
an Overlying front panel removably secured to 
Said front Wall and having a third upstanding 
front opening therein surrounded by a second in 
Wardly directed marginal flange and registering 
with Said first front opening and covering a mar 
ginal portion of Said second front opening, control 
elements housed within said casing exteriorly of 
Said Vat, said elements being readily accessible 
from the exterior through said second front open 
ing when Said front panel is removed from said 
front Wall, Said front panel concealing said ele 
ments when it is secured to said front wall, said 
first and Second flanges cooperating to define a 
doorway through said first and second and third 
front openings from the exterior into said vat, the 
front of Said first flange abutting the rear sur 
face of Said front wall, a plurality of forwardly 
projecting tongues carried by the front of said 
first flange and respectively extending through a 
Corresponding plurality of slots formed in said 
front Wall, Said cooperating tongues and slots 

5 Supporting and positioning the front of said wat 
Within Said casing, Said front panel concealing the 
ends of Said tongues terminating rearwardly 
thereof when it is secured to said front wall, 
ineans cooperating between the rear of said wat 
and the rear of Said casing for supporting and 
positioning the rear of said vat within said cas 
ing, and a front door associated with said doorway 
and mounted adjacent to the lower edge thereof 
upon Said vat for pivotal movements with respect 
to Said doorway between a substantially vertical 
closed position and a substantially horizontal 
Open position. 

8. Dishwashing apparatus comprising a wat 
having a first upstanding front opening thereinto 
Surrounded by an outwardly directed marginal 
flange, a casing housing said vat and including a 
front Wall having a second upstanding front open 
ing therein Surrounding said first front Opening, 
Said casing including a rear wall having a hole 
therein accommodating the passing of said wat 
therethrough so that said vat may be readily 
placed and removed with respect to said casing, 
Cooperating quick engageable and disengageable 
Securing parts respectively carried by the front of 
Said flange and by said front wall for Supporting 
the front of Said vat when it is within said cas. 
ing, additional cooperating engageable and dis 
engageable Securing parts respectively carried by 
the rear of Said vat and by said rear wall for Sup 
porting the rear of Said vat when it is within said 
casing, and a front door associated with said front 
Openings and mounted adjacent to the lower edge 
thereof upon Said vat for pivotal movements with 
respect to said front openings between a substan 
tially vertical closed position and a Substantially 
horizontal open position. 

9. In dishwashing apparatus including a vat, 
having a first upstanding front Opening, a casing 
housing said vat and having a second upstand 
ing front opening registering with said first front 
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Opening, a front door associated with said first 
and Second front openings and mounted for 
movements with respect thereto between a sub 
stantially vertical closed position and a sub 
stantially horizontal open position, and electro 
responsive elements operative in a predetermined 
Order to effect a given Washing cycle in said wat; 
Said casing including a top wall and a side wall 
and front and rear walls and said vat including 
a side wall cooperating to define an upstanding 
compartment disposed in said Casing on one side 
of said vat, an electro-responsive timer-governed 
circuit Controller arranged in said compartment 
and operatively connected by wiring to said ele 
ments for controlling the operations thereof, said 
circuit controller including a manually operable 
control shaft projecting through a hole provided 
in said front wall and accessible from the ex 
terior adjacent to said one side of said door, cur 
rent supply terminals connected to said circuit 
controller and to said wiring, and a fire shield 
extending below Said compartment and said cir 
cuit controller and said wiring. 

10. In dishwashing apparatus including a wat 
having a first upstanding front opening, a casing 
housing said wat and having a second upstand 
ing front opening registering with said first front 
opening, a front door aSSociated with said first 
and Second front Openings and mounted for 
movements with respect thereto between a sub 
stantially vertical closed position and a substan 
tially horizontal open position, and electro 
responsive elements operative in a predetermined 
order to effect a given Washing cycle in said wat; 
said casing including a top wall and a side wall 
and front and rear walls and said wat including 
a side wall cooperating to define an upstanding 
compartment disposed in said casing on one side 
of said vat, an electro-responsive timer-governed 
circuit controller arranged in the upper part of 
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said compartment for controlling the operations 
of said elements, said circuit controller includ 
ing a manually operable control shaft projecting 
through a hole provided in said front wall and 
accessible from the exterior adjacent to Said one 
side of said door, an insulating terminal board 
arranged in the lower part of said compartment, 
current supply terminals carried by said terminal 
board, wiring interconnecting said Supply ter 
minals and said circuit controller and said ele 
ments at said terminal board, and a fire shield 
extending below said compartment and said cir 
cuit controller and said terminal board and said 
Wiring. 
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