May 7, 1940. E. S. STODDARD ET AL 2,200,127

WASHING APPARATUS
Filed Aug. 27, 1937 4 Sheets-Sheet 1

Figl

. 137

12

@1 | K
[ )

L 1lic
N

397

Inventors:
Edgar S.Stoddard,
Philip K. Borman,

by %y £, Sy Llasr

Theif Attormneu.




May 7, 1940. E. S STODDARD ETAL 2,200,127

_ WASHING APPARATUS

Filed Aug. 27, 1937 4 Sheets~Sheet 2
F ig. 2.
T5.... . 4
' T ' 79a
78 ’I]/ bt
72: -
7= 76
17
T:i'g. 17
Fig.l4 ' 29a
2 |- - )
Z I/'a' “ : f
- 35 - N :;__'_:‘ I
37 80 I .
y ) BO\a. 93 12
o — =l i 7/
o s T e L
' 75 T5a
Inventors:

Edgar S. Stoddard,
Philip K. Borman,

by ¥y &£ 4
T”I:ul/teyir~ Attorney.




May 7, 1940. E. 5. STODDARD ET AL 12,200,127
WASHING APPARATUS

Filed Aug. 27, 1937 4 Sheets~Sheet 3

56 477 52 349 ATa

Imventors:
Edgar S. Stoddard,
F’hullp K. Bormah,
bg»ﬂwé‘ )
- Their Atborney.




~ May 7, 1940. . E S STODDARD ETAL 2,200,127

WASHING APPARATUS

Filed Aug. 27, 1937 4 Sheets-Sheet 4
4 ) ‘*_ 14 ’
Flgg l -3 j ‘ 29a
=y :::_—_:-_::::_’-'6 -?E:T -
' DBIC 8la”;
o
.8l

8" Imwventors::
Edgar S.Stoddard,
hilip K. Bor-man,

bg )gwmyfj

5

Their Attorney.




Patented May 7, 1940

UNITED STATES

2,200,127

PATENT OFFICE

2,200,127
- WASHING APPARATUS

Edgar S. Stoddard, Berwyn, and Philip K. Bor-
man, Chicago, Ill., assignors to Edison General
Electric Appliance Company, Inc., Chicago, Ill.,
a corporation of New York

Application August 27, 1937, Serial No. 161,259

11 Claims.

’I‘his invention relates to washlng apparatus,
more particularly to dishwashing apparatus, and
it has for its object the provision of an improved
device of this character.

While not limited thereto, this invention is
particularly useful in household dishwashing ap-
paratus of the front-opening type.

This invention contemplates an improved con-
trol including means for locking the door closed

10 When the apparatus is operating, and preventing
operation of the apparatus when the door is open.

_And in particular it contemplates the provision
of these improvements in washing apparatus
having a control such as described and claimed
in the U. S. patent to L. A. Kempton No. 2,142,-
902, dated January 13, 1939,

For a complete understanding of this inven-
tion, reference should be had to the accompany-
ing drawings in which Fig. 1 is a front elevation

20 of dishwashing apparatus embodying this in-
vention, parts being broken away and parts shown
in section so as to illustrate certain details of
construction; Fig. 2 is an enlarged sectional view
taken through the line 2—2 of Fig..1 and look-

25 ing in the direction of the arrows; Fig. 3 is an
enlarged view in elevation illustrating control
apparatus for the washing device of Fig. 1; Figs.

4, 5 and 6 are fragmentary views in elevation

illustrating a portion of the control apparatus of

30 -Fig. 3 in its different operative conditions; Figs.
7 and 8 are fragmentary views in elevation illus-

15

trating other parts of the control apparatus of.

Fig. 3 in different operative conditions; Figs. 9,

10, 11 and 12 are fragmentary views in elevation

35 fllustrating certain door-locking mechanism ar-

ranged in accordance with this invention -and

associated with the control apparatus of Figs.

. 2-8 inclusive; Figs. 13 and 14 are sectional views

- taken through the lines 13—I3 and (4—I14 re-

40 spectively of Fig. 9 and looking in the direction

of the arrows; Fig. 15 is an enlarged view of a

- portion of the latchmg mechanism associated

with the door of the washing apparatus of Fig, 1;

Fig. 16 is a sectional view taken through 16--16

45 of Fig. 15 and looking in the direction of the

arrows; and Fig. 17 is a diagrammadtic view illus-

trating an impeller-driving motor used in the

washing apparatus, and certain control apparatus
therefor.

50 " Referring to the drawings, this invention has

been shown in ohe form as applied to household

dishwashing apparatus’ of the front-opening

type. Referring more specifically to Fig. 1, this

washing apparatus comprises a casing or cabi-

net 10 enclosing a suitable washing vat Il. The

(CL. 141—9)

casing 10 is provided with a front opening 12
whereby access may be had to the vat. This
opening is normally closed by & door or cover (3
hinged at its bottom to swing from a normally
closed vertical position to a horizontal open posi-
tion. Arranged within the vat is a suitable dish-
supporting rack {4 which is slidably mounted
on suitable rails (5 provided on opposite sides
of the vat so that when the front door (3
is open, the rack may be moved forwardly for
loading and unloading. Arranged in the bottom
of the vat below the rack is a suitable water-
circulating impeller 16. The impeller {6 is driven
by an electric motor 17T supported below the bot-
tom wall of the vat and connected to the im-
peller by means of a shaft (8 extending up-
wardly into the vat where it is connected with
the impeller. . The bottom wall of the vat, as
shown, is inclined downwardly toward the center
where a drain opening 19 is provided.

This opening is controlled by means of a. drain
valve 20. The drain valve 20 is opened and closed
by means of an operating lever 2i. When the
lever is in its position shown in Pig. 1, the drain
valve is held in its open position. The lever 21
is held in this position by means of a cable 22
which is held under tension by means of a spring
23. The cable 22 is guided upwardly through
the cabinet to an operating knob 24. The oper-
ating knob 24 operates a shaft 25 (Fig. 3) which
is mounted in a U-shaped supporting bracket
26. Rigidly secured to the inner end of the shaft
2§ is an operating lever 21. ‘The upper end of
cable 22 is secured to the lever as shown by
winding it about a pin 28 secured to the lever and
then attachjng the free end of the cable to the
stud 29. - When the lever is moved from its
position shown in Fig. 3 to its position shown in
Fig. 8, it releases the cable to close the drain
valve, and when returned it opens the drain
valve. - The bracket 26 -is secured to a control
panel 29a which in turn is rigidly secured to
the upper front portion of the cabinet #0.

Cleansing liquid, such as hot water, is supplied
to the vat from a suitable conduit 308. This
conduit is connected through a pair of valves 32
and 32a to a conduit 3f, which in turn is con-
nected with the vat. The water enters the vat
through a spray device (not shown) located in
the top of the vat. The valve 32 is a manually
operable valve and is normally in its open posi-
tion, the control of the water to the vat in the
normal operation being solely by the valve 32a.
The valve 32a is of the self-closing type and is
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moved to its open position by means of a manu-
ally operable control knob 33.

The knob 32 is keyed to an operating shaft 34
mounted on a panel §5. The panel 35 is secured
to the panel 298¢ by means of screw fastening
means 36. The rear end of the shaft 38 is jour-
naled in the panel 35 while its forward end is
supported in a U-shaped bracket 87 secured to
the panel by means of screw fastening means
37a. Mounted on the rear side of the panel 36
and rigidly secured to the inner end of the shaft
34 is a plate or lever 38. This lever is connected
to the supply valve 32a by means of a rod 39
extending from the valve 32¢ upwardly to the
control panel where it is connected at ifs upper
end with one arm 40 of a bell crank that is
mounted fo rotate on a pin 4{. The second bell
crank arm 42 is connected to a slide bar 43
which is supported at ifs remote end by means
of a pin 44 entering a slot 46 provided for it in
the bar.. A pin 46 is provided on the lever 38
and the parts are so related that when the lever
is moved in a clockwise direction, as viewed in
Figs. 7 and 8, the pin engages the adjacent end
of the slide to move it toward the left from its
position of Fig. 7 to its position of Fig. 8. This
operates to elevate the rod 39 and opens the
supply valve 32a¢. When the plate 38 is moved
in the opposite direction from its position of
Fig, 8 to its position of Fig. 7, it permils the
inlet valve to close.

When the liquid supply valve 32a is moved to
its open position, it is latched in this position
by means of a latching lever 47 mounted on a
pin 48. The latching member 47 carries on its
right-hand portion, as viewed in Figs. 3 to 8, a
latching member or tooth 47a extending through
an aperture 49 provided for it in the panel 35
and arranged to engage a detent or tooth 50 in
the upper end of the lever 88 to hold the valve
in its open position. The latch is biased to its

latching position by means of a spring 50a.

The latching lever is moved to release the sup-
ply valve By means of an electromagnet 51.
The armature of the magnet carries a pin 5ib
which is extended through an aperture in the
lever so that when the excitation of the electro-
magnet has been increased to a predetermined
value, the armature will move the lever to release
the supply valve 32a.

The electromagnet is connected in the arma-k

ture circuit of the impeller driving motor {7 when
the supply valve 32a¢ is opened so that if under
these conditions, the drain valve is closed, the
water supplied to the vat will accumulate there-
in, and as the quantity of water in the vat in-
creases the armature current and excitation of
the magnet will increase due o the increasing
load imposed on the impeller {6, until eventually
upon the occurrence of a predetermined armature

in the vat, the electromagnet 51 will operate to
release the supply valve to shut off the water.
" The control member 33 operates a suitable
switch §2 having a pair of fixed contacts 53 and
54 mounted on an electrically insulating block
55. Cooperating with the fixed contacts respec-
tively and positioned in the space between them
are g pair of movable switch arms 56 and 57. The
lower ends of these switch arms are connected

to a conducting plate 58. The switch arms are -

controlled by means of a cam 59 rigidly secured
to the shait 34, and formed of a suitable elec-
trically insulating material. Also mounted on
the shaft is a second controlling cam 60 that func-
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tions both 'as a control cam and also as a posi-

tioning cam for the shaft 24. -The cam 608 is.

provided with a pair of spaced positioning de-
pressions 60 and 62, and with a cam surface 63.
Cooperating with the positioning depressions is a
latch member 6& carrying a detent 64a arranged
to be received in them, and also arranged to en-
gage the cam surface §3. The member 64 is piv-
otally mounted on a pin 65 and is biased in a
clockwise direction, as viewed in Figs. 3-8, by
means of a- spring 6. The depressions are so
positioned that the detent 64a will lock the con-
trol member 33 when it is in its “cfi” position of

Fig. 3, and also when in s position 45° removed -

therefrom in a clockwise directlon, as shown in
Fig. 4.

The electrical connections between the switch
52 and the motor {7 and the electromagnet 51
are shown diagrammatically in Fig. 17. As there

10

15

shown, the motor #71 and magnet are energized 20

from any suitable source of electrical supply 87.
As also shown, the electromagnet is connectea
across the contacts 53 and 54. i

The control apparatus which has thus far been
described forms the subject matter of the above-
mentioned patent to L. A. Kempton; and oper-
ates in the following: manner: When the con-
trol knob 33 is in its “off’* position, the parts

~'will be as shown in Figs. 3 and 7; and the sup-

ply valve 32a will be closed and the motor 1T and
electromagnet 51 will be deenergized. When the
control knob is moved from its “off” position to
its first controlling position shown in Fig. 4, 45°
in a clockwise direction from the “off” position,
the cam %9 is so positioned that it closes the
switch arms 56 and 51. This energizes the elec-
tric motor 17 and shorts the electromagnet. The
motor iT will therefore drive the impeller 16.

- The parts are locked in this position of Fig. 4

by the detent 64a seating in the depression 62,
The control member will then be moved to a sec-
ond controlling position 40° in a clockwise di-
rection to the position shown in Figs. 6 ‘and 8.
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In this position, the inner contact 53 remains

closed but the outer contact 54 will have been
permitted to open. In this condition of the parts,
the electromagnet 51 is connected in the arma-
ture circuit of the motor 17. Also the movement
of the knob 33 to this position will have caused
the inlet valve 32a to open where it is locked by
the latching member’ 47a. Now assuming that
the drain valve 20 has been closed previous to
the operation of the controlling member to this
controlling position, the motor will be operating
and water will flow into the vat from the supply
source. As the motor load builds up, its armature
current also builds up until eventually the elec-
tromagnet, which -is connected in the armature
circuit, will attract it armature to release the
supply: valve, as previously described.

It .will be observed that when the control

member 33 is in the second controlling position,’

45
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the detent 64a engages the cam surface 63 on the -

cam 60 so that when the latch releases the in-
"let valve and the shaft 34 and knob 33, the

detent moves these members back to the first. -

controlling position. This return of the shaft
to the first controlling position disconnects the
electromagnet from the motor armature circuit
by reclosing the switch 57.

As pointed out in detail in the above-mentioned
Kempton patent, should the operator grasp the

70

knob 33 while in its “off” position and rapidly -

move it to its second controlling position there
is the danger that the large inrush of starting

75



10

15

20

25

30

35

40

45

60

2,300,127

current in the motor 17 would energize the mag-
net 5! sufficiently to cause it to retract the ar-

mature, which operation would hold the latch in-

its released position thereby preventing proper
functioning of the washing apparatus. To ob-
viate this, a third controlling position several de-
grees in advance of the secand controlling posi-
tion is provided. In this position, the parts oc-
cupy their positions shown in Fig, 5. As here
shown, the cam 59 is so placed that the switch
arms 56 and 57 are in the same positions that
they have in the first controlling position of the
knob 33, whereby the electromagnet is short cir-
cuited, while the motor is connected directly to
the supply source. If, therefore, the control knob
be moved directly to this position of Fig. 5, the
motor 1T will be energized and will start up,
as before, and  the large starting current will
have not effect upon the electromagnet 51 be-
cause it is shorted out. When the knob 33 is
released in its position of Fig. 5, it is moved auto-
matically to its second controlling position of
Fig. 6 by the detent 64a, and it is held in this
position by the latch 47a engaging the tooth 50 on
the lever 38.

The supply valve 32a may be manually re-
leased before the automatic release of the electro-
magnet if it be desired to do so and for this pur-
pose we prefer to use the valve releasing means
described and claimed in the U. S. patent to E. S.
Stoddard, No. 2,142,924, dated January 3, 1939.
As there described, a releasing dog 69 is mounted
on the inner end of the control shaft 34. The re-
leasing dog 69 is rigidly secured to the shaft,
whereas the plate 38 is keyed to the shaft so that
it can rotate freely relatively to the shaft through

a few degrees of movement; it will be observed.

that the key slot 38a provided in the plate 38 is
relatively elongated to provide for this limited
freedom of movement, The plate 38, and dog 69
are biased to move apart on their axis of rotation
by means of-a tension spring 10 joining the two
members, as shown. It will be noted that when
the knob 33 is moved in & clockwise direction to
open the supply valve 32a, as previously described,
the plate 38 and dog 69 will move together as a
unit, the dog leading the upper end of the plate
38 until the latch 47a engages the tooth 50 to
lock it. Now if the knob 33 be reversed it will
move the dog 69 independently of the member

~ 38 to engage the latch and release it, whereupon

55
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the dog and plate may return to their initial
positions shown in Fig. 7. o

This invention contemplates the provision of
improved means for locking the door closed when
the apparatus is operating and for preventing
operation of the apparatus when the door is open.
For this purpose, a. suitable latch Tl is mounted
in the upper forward part of the cabinet above
the upper edge of the door 13. The latch 71 is

mounted in a suitable supporting plate 72 hor-.

izontally positioned in the cabinet, as shown in
Fig. 2, and having an elongated rectangular aper-
ture 13 in it receiving the latch, as shown more
clearly in Fig. 16. The upper end of the latch T4
is guided by means of a stud 74 having a reduced

section 15 that is received in a slot 15a provided |

for it in the upper end of the latch. The lower
end of the latch is arranged to be received in
a recess 16 provided for it in the upper edge of
the door. Arranged within this recess is a U-
shaped clip 171 secured to the door in any suit-
able fashion as by means of screws which thread
into a flange of a plate 1Ta in the door behind
the recess 16. The clip 77 is positioned to re-

3

ceive the lower end of the latch when the latter is

- lowered so as to prevent opening of the door.

The latch Ti is moved vertically by means of
an operating lever 78 having in general a T
shape, as clearly shown in Figs. 9-12, The lever
is pivotally mounted on a stud 79 to move on an
axis substantially at the intersection of the head
and stem of the lever. The outer end of the
right-hand end of the head, as viewed in Figs.
9-12, is pivotally connected to the latch Tl by
means of a pin and slot connection 19¢, the slot
being relatively elongated, as shown, so as to per-
mit the arm to swing on its arc while the latch
moves vertically, The opposite extremity of the
other arm of the head carries a roller 80; the
extremity of the stem carries a similar roller 80a.
The two rollers 80 and 80a cooperate with a suit-
able cam 8!. The cam 81 is keyed to the oper-
ating shaft 34, .

The cam 81 is so grranged that when the oper-
ating knob 33 is in its “off” position and the
supply valve 32a is closed and the motor {7 is not
operating, the cam occupies its position of Fig. 9,
in which position the latch 17! will be elevated so
that the door 13 may be moved freely between its
open and closed positions.

10

16

20

However, when the control knob 33 is moved -

to its first controlling position of Fig. 4 to start

the motor, the cam surface 8la will engage the .

roller 80a and will move the lever 18 in a clock-
wise direction from its position of Fig. 9 to its

. position of Fig. 10. When the cam moves be-

tween these positions, the follower 80 at the ex-
tremity of the -head merely follows the curved
cam surface 81b. This operation of the lever to
Fig. 10 locks the door in its closed position by
causing the lower end of the latch 71 to move info
the U-shaped collar.71.

The control knob 33 may be advanced from its
first controlling position of Fig. 4 to its second
controlling position of Fig. 6 and also to the ad-
vance position of Fig. 5 and returned without

.moving the lever 18 from its locking position by

reason of the fact that when the cam 81 is thus
moved with the knob between these positions,
the follower 88 rides on its curved cam surface
81b, while the follower 88a rides on the curved
cam surface 81¢, neither of which surfaces effects
any movement of the associated followers tending
to move the lever 718. However, when the knob
33 is moved from its first controlling position of
Fig. 4 to its “off” position of Fig. 3, the lift 81d
of the cam 81 engages the follower 80 to move

the lever 18 in a counter-clockwise direction

from its locking position of Fig. 10 to its unlock-
ing position of Fig. 9. This operation elevates
the latch 11 to unlock the door. As the lever 18
moves in this ceunter-clockwise direction, the
follower 80a merely rides on the cam surface 8{a
to its position shown in Fig. 9.

Thus, when the control knob 33 is moved to its
first controlling position of Fig. 4, the door 13 is
locked closed, but the locking mechanism permits
flexibility of movement of the control knob 33
between all of its controlling positions, and func-
tions to unlock.the door only when the control
knob is returned to its “off” position of Fig. 3.

When the latch Ti is in its released position
of Fig. 9 it is automatically locked in this posi-
tion when the door {3 is opened so &s to prevent
operation of the control knob 33 from its “off”
position as - long as the door is open. For this
purpose, the plate 712 is provided with a tooth 82
(Pig. 16) in the front edge of the opening 713.
Arranged within the latch Tf jis. an opening 83
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arranged to register with the tooth 82 when the

‘latch is in its retracted position. 'The latch is

biased forwardly of the washing apparatus to
cause the opemng to receive the tooth by means
of a compression spring 84, but is held against
such movement when the door is closed by the
inner front wall of the recess 76 which engages
the lower end of ‘the latch, as shown in Fig. 2.
‘When the door is opened the spring causes the

lateh to move forwardly whereby the tooth is re- -

ceived in its opening in the latch. It will be
observed that when this happens, movement of
the lever 78 is prevented. When this lever is
locked in this manner it is impossible to move

the control knob 33 from the “off” position, be- .

cause the cam surface 8fe¢ is engaged by the
roller 89a on the end of the stem of the lever 78
to securely lock the cam against rotation.
. The latch Tt is sutomatically released from the
locking tooth 82 when the door is closed by the
engagement of the outer surface of the recess 18
with the latch to move it inwardly sufﬁciently to
clea.r the locking tooth 82.

- While we have shown a particular embodiment
of our invention it will be understood, of course,

that we do not wish to be limited thereto since

many modifications may be made, and we, there-
fore, contemplate by the appended claims to
cover any such modifications as fall within the
true spirit and scope of our invention.
“What we claim as new and desire to secure by
Letters Patent of the United States is:
1. Washing apparatus comprising a vat, a

‘cover for closing said vat, means for circulating

liquid in the vat, a motor for driving said -cir-
culating means, a control member movable from
an off position to a predetermined position to

. start said motor, a latch for locking said cover

40
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closed operated into its locking position with re-
lation to the cover by said control member when
it is moved to said predetermined poistion, and

moved to its releasing position when the control -

member is returned to the off position, said latch

having an opening therein, g locking tooth posi-
tioned opposite said latch and registering with

said opening when said latch is moved to its door
releasing position, the door when closed engag-
ing the latch to hold it from said tooth and when
opened releasing the latch for movement toward
the tooth whereby the latter can enter sald open-
ing and lock the latch, and means biasing the
latch to move toward said tooth. .

. 2. Washing apparatus comprising a vat, a
cover for closing said vat, means for circulating
lquid in the vat, a control member for said cir-
culating means movable from an off position to

8 controlling position to start sald circulating

means, & latch, means mounting said latch for
longitudinal movement into and out of locking re-

.lation with said cover, & locking tooth positioned .

opposite said Iatch and arranged to enter an
aperture provided for it in said latch when the
latch is in its cover releasing position, means
biasing $aid latch for movement in a direction to

cause the opening to receive the tooth, the cover.

when closed holding the latch away. from sald
tooth, and an operable connection between said
control member and said latch for moving the
latch to its locking position when the cover is
closed and the control member is moved from
its off position to start said circulating means,
and so as to'lock the control member in its off
position when the cover is open.

3. Washing apparatus comprising & vat, a-

cover for closing sald vat, means for circulating

2,200,127

liquid in the vat, a control member controlling

the operation of the circulating means to efiect &

washing action when moved from an off position
to a predetermined conirolling position, & latch,
means mounting said latch for longitudinal
movement into and out of locking relation with
said cover, a locking tooth positioned opposite
said latch and arranged to enter an aperture
provided for it in said latch when the latch is
in its cover releasing position, means biasing said
latch for movement in a direction to cause the
opening to receive the tooth, the cover when
closed holding the latch away from saia tooth,
and an operable connection between said con-
trol member and said latch for moving the latch
to its locking position when the cover is closed
and the control member is moved from its off
position to start the washing action.

4. Washing apparatus comprising a vat, a
door for closing said vat, a liquid supply valve for
said vat, & latch, means mounting said latch for
longitudinal movement into and out of locking
relation with said door, a locking tooth positioned
opposite said latch and arranged to enter an

aperture provided for it in said latch when the

16

15

20
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latch is in its door releasing position, means -

biasing said latch for movement in a direction
to cause the opening to receive the tooth, the
door when closed holding the latch away from
said -tooth, a common control member for said
latch and valve operating when moved from an
off position to open the valve and to move the
jatch to its locking position with relation to the
door, and the latch when locked by said tooth
preventing movement of the control member
from the off position.

5. Washing apparatus comprising a vat a cover
for closing said vat, a liquid supply valve for said
vat, means for circulating liquid in the vat, a
motor for driving the circulating meéans, a con-
trol member connected to the supply valve and

motor movable from an off position to start said
motor and to open the valve, a latch for locking

" said door closed, & cam operated by said control

member for operating said latch fo its locking
position when the control member is operated
from the off position to start the motor and open
the valve and holding said latch in said locking
position until the control member is returned to
the off position so that the door is locked in its
closed position as long as sald valve is open feo
supply laquid to said vat, and as long as sald
motor is operating said liquid circulating means.

6. Washing apparatus comprising a vat, a cover

for closing sald vat, means for circulating liquid -

in the vat, & control member controlling the op-

_eration of the circulating means to effect a wash-

ing action when moved from an off pasition to a
predetermined controlling position, 'a latch for

locking said cover closed, a cam operated by the:

control member, & T-shaped member, means
mounting the member for movement about an

- axld substantially at the juncture of the head and
stem of the member, means connecting one arm .

of the head to said latch and the other arm and

‘stem carrying rollers engaged by the cam, the

cam engaging the roliers to pivot the T-member
in one direction to move the latch to its locking
position when the control member is moved to

effect said washing action and to pivot the T-

member in the opposite direction- to move the
lateh to its cover releasing position when the con-
trol member is returned to the off position.

7. Washing apparatu}comprismg 8 vat, & cover
for closing said vat. a lquid s@ply valve for sald’
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vat, means for circulating lquid in the vat,
motor for driving the circulating ‘means, a con-

. trol member for the supply valve and motor, op-

erating to start said motor when moved to a first
controlling position and to open the valve when
moved to another controlling position beyond the
first position while the motor continues to op-
erate so that the liguid supplied into the vat
while the valve is open is circulated by said liguid
circulating means, a latch for locking said door
closed, and an operating connection between the
latch and control member arranged to move the
latch to its locking position when the control
member moves to said position so that the cir-
culated liquid cannot escape from the vat.

8. Washing apparatus comprising g vat, a cover
for closing said vat, a liquid supply valve for said
vat, means for circulating liquid in the vat, a
motor for driving the circulating means, a con-
trol member for the supply valve and motor op-
erating to start said motor when moved to a con-
trolling position and to open the valve when
moved to another conirolling position beyond the
first position, a latch for locking said door closed,
& cam operated by said control member, a mem-
ber connected to said latch driven by said cam,
the cam operating said member to move the latch
into its locking position when the contrel mem-
ber moves to the first position and holding said
latch in said locking position when the control
member moves to said second Dbosition to open
the supply valve and until said member returns
to and beyond said first’ position whereupon it
acts on said member to move the latch to release
the door. ' .

9. Washing apparatus comprising a vat, a cover
for closing said vat, a liquid supply valve for said
vat, means for circulating liquid in the vat, a
motor for driving the circulating means, a con-
trol member for the supply valve and motor op-

- erating to start said motor when moved to 3 con-
trolling position and to open the valve when -

moved to another controlling position beyond the
first position, a latch for locking said door closed,
8 cam operated by the control member, a T-
shaped member, means mounting the member for
movement about an axis substantially at the
juncture of the head and stem of the member,
means connecting one arm of the head to said
latch and the other arm and stem carrying rollers
engaged by the cam, the cam engaging the rollérs
to pivot the T-member in one direction to move
the-latch to its locking position when the con-
trol member is moved to said first position, and
rotating with reference to the member without
moving it when the control member is moved to

8

the second controlling position and while re-
turned to the first, and the cam upon continued
movement of the control member back of the first
operating the T-member to move the latch to its
releasing position, '
10. Dishwashing apparatus comprising a wash-
ing vat,. water circulating means in szid vat, a
motor for driving said circulating means, a liguid
supply valve for said vat, and the vat being pro-
vided with an opening providing for the insertion
and removal of dishes to be cleansed, a door for
closing said opening, a latch for locking said door
in its closed position, a common control member
for said latch, liquid supply valve and motor
movakle to a first controlling position to energize
said motor, and a cam operated by said control
member arranged when the control member
moves to the first controlling position to operate
the latch to its locking Dosition with relation to
the door, and the control member movable to a
second controlling position to open the liquid
supply valve, the cam permitting movement of
the control member to the second controlling po-
sition and its return movement to the first con-
trolling position without affecting the position of
the latch with relation to the door, but when the
control member is moved to the “off” control-
ling position, the cam engages the latch to move it
to its releasing position. )
11. Washing apparatus comprising a vat, g
cover for closing said vat, means for circulating
liquid in the vat, a control member for said cir-
culating means movable from an off position to a
controlling position to start -said circulating
means, a latch, means mounting said Iatch for

longitudinal movement into and out of locking.

relation with said cover, and also providing for
transverse movement of said latch, a driving con-
nection between said control member and said
latch so that when the control member is moved
irom said off position to said controlling position
to start said circulating means said latch is moved
longitudinally to lock said door and when said
control member is returnegd to said off position
the latch is moved longitudinally to release said
door, means coacting with said latch for locking
it against longitudinal movement when it is in
one position in its path of transverse movement,
to prevent operation of said control member from
its off position, means biasing said latch to sald
one position, and the cover when closed engaging
the latch to hold it out of said position to free
said control member for movement from said off

position to start said circulating means.
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