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This invention relates to improvements in dish-
washing machines, and more particularly to
dishwashing machines employing a hydraulic 1ift
device for raising and lowering a rotatable dish
container within the dishwasher tub.

In the constructions of the prior art, hydraulic
cylinders have heretofore been employed for
raising and lowering the rotatable basket or dish-
supporting member to facilitate the loading and
unloading operation and the drying of dishes in
hydraulic dishwashing machines of the type
wherein the cleansing action and rotational
movement of the basket is effected solely or pre-
dominantly by liquid under pressure. Such prior
constructions have applied fluid pressure to the
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both sides of the piston, with the result that dirt

and other foreign matter may inadvertently be
drawn into the cylinder so as to necessitate fre-
quent servicing and repair of the hydraulic lift
device.

It is the principal object of the present inven-
tion to provide an improved hydraulic system for
a dishwaghing machine wherein a single source
of liquid under pressure is adapted to impart a
cleansing action and rotational movement to a
dish-containing basket and to the contents there-
of solely by liquid under pressure, and to actuate
a hydraulic eylinder and piston adapted to verti-
cally raise and lower the dish container by apply-
in fluid pressure to not more than one side of the
piston during intermittent reciprocating move-
ment of the actuating plunger.

It is a further object of the instant invention
to provide a dishwashing machine wherein a sin-
gle source of liquid under pressure is adapted to
impart a cleansing action and rotational drying
movement to a dish-containing basket and to the
contents thereof, and by admitting uncontami-
nated liquid from said single source into a hy-
draulic cylinder in such a manner as exert fiuid
pressure on only one side of the piston contained
therein to move the piston and the basket in op-
position to a resilient means, and by periodically
discharging to a drain the portion of the said
liquid admitted to the cylinder which seeps past
the piston during the reciprocation thereof.

Such objects are accomplished by providing in
a dishwashing machine a rotatable dish-contain-
ing basket, a tub having a drain in the bottom
portion thereof, a hydraulic cylinder having a
piston therein, a shaft adapted to be reciprocated
by the piston and adapted at one end to rotatably
support the basket within the tub, a single source
of liquid under pressure adapted to move said
piston and to discharge spray within the tub,
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means for admitting a portion of said liquid to
saild cylinder for exerting fluid pressure on not
more than one side of said piston, and means for
discharging to a drain that portion of the fluid
within the cylinder which seeps past the piston
during the reciprocation thereof.

Figure 1 is a front elevation view of my im-
proved dishwashing machine in which the dish-
containing basket is shown in full lines in its
depressed position, and in dotted lines in its ele-
vated position. )

Figure 2 is a vertical mid-section of the hy-
draulic lift device on an enlarged scale.

Referring now to the drawings, I have shown
a dishwashing tub (0 having cylindrical sides {1
and a bottom portion 12. Extending through the
bottom of the tub is a vertically disposed over-
flow pipe 13 having an upper portion 14 and a
lower portion {5 adapted to be slidably supported
within the upper extremity of an external drain
pipe {6 which is secured by an annular flange (7
to the bottom of the tub and in liquid-tight en-
gagement therewith. Intermediate the upper and
lower portions of the overflow pipe 13 is an annu-
lar ring {8 adapted to effect a liquid-tight seal
with the bottom of the tub {2. The annular ring
18 is positioned transversely of the overflow pipe
13 so that the upper portion {4 will establish a
predetermined liquid level in the tub {0 whenever
the overflow pipe {3 is in its normal or lowermost
position established by contact between the an-
nular ring 18 and the bottom of the tub {2, The
lower portion 19 of the overflow pipe preferably
has a plurality of longitudinally extending aper-
tures 19 formed in the surface thereof adapted
to facilitate the flow of liquid from the bottom of
the tub and into the drain pipe (6 whenever the
overfiow pipe 13 is in the raised position and the
annular ring 8 is not in liquid-tight engagement
with the bottom of the tub (2.

Rotatably mounted within the upper extremity
of the drain pipe 16 and transversely of the axis
thereof is a pin 20 carrying a cam 21 adapted to
contact the lower portion {5 of the overflow pipe
i3 for the vertical reciprocation thereof. A
drainage control 9 is operably connected through
the arm 22, rod 23 and lever 24 in such a manner
as to impart angular displacement to the pin 20
within predetermined limits and for bringing the
cam 21 into contact with the lower portion 5
of the overflow pipe.

The external drain pipe {6 preferably but not
necessarily has a T-portion 25 communicating the
pipe 16 with a conduit 26 and an elbow 27, which
is adapted to vertically support & standpipe 28
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externally of the tub 10 and with its lower ex-
tremity in communication with the pipe 16. The
standpipe 28 has an upper portion 29 adapted to
receive discharge fluid at a level substantially
above the predetermined liquid level established

within the tub 10 by the upper portion 14 of the’

overflow pipe. If desired, the standpipe may be
connected to a drainage pipe which is independ-
ent of the pipe 18, but the same external drain-
age connection 16 is preferably employed for
“both the overflow pipe (3 and the standpipe 28.
A permeable basket or dish-container 30 is ver-
tically disposed within the tub (0 and preferably
has a perforated cylindrical compartment 31,
adapted to hold tableware and other small ar-
ticles, mounted inside the basket with its axis
concentric with the axis thereof. The basket 30

is rotatably supported by the bottom portion {2

of the tub, preferably with its axis of rotation
coinciding with the vertical axis of the tub. In
vertical alignment with the axis of the basket 30,
but disposed on the opposite side of the tub bot-
tom from the basket, is a hydraulic cylinder 32
having a lower chamber 33, an upper chamber
34, and a piston 35 therebetween. The upper end
of the cylinder is preferably secured to the bot-
tom of the tub 12 by a suitable attaching means,
such as the tubular connection 36, and the pis-
ton 35 is operably connected to the basket 30 by
a shaft or plunger 31. A suitable anti-friction
bearing member 38 rotatably supports hasket 30
on the upper extremity of the shaft 37, and brac-
ing members 39 are preferably employed to pro-
vide additional structural support for the bas-
ket 30.

A shut-off valve 40 communicates both the con-
duit 4§ and the conduit 42 with a hot water sys-
tem or other single source of fluid under pressure,
not shown. Preferably this pressurized fluid is
hot water, but under some circumstances cold
water or other cleansing fluids can be employed
without departing from the scope of my inven-
tion.

Conduit 4! communicates the source of fluid
under pressure with a two-way lift control valve
43, which in turn is adapted to permit the pres-
surized fluid to flow through the delivery conduit
44 and into the manifold pipe 4§. Preferably,

but not necessarily, a siphon breaker of conven--

tional design, not shown, is inserted in the deliv-
ery conduit 44 to prevent improper fluid flow in
the event of unusual pressure conditions in the
drainage system. To the manifold pipe 45 are
fastened a plurality of vertically disposed unions
46 connected to the bottom of the tub 12 in a
leakproof manner and each having threaded
openings extending through the bottom of the
tub. Threadedly engaged with the top portion
of each of the unions 46 is a fluid discharge jet
41 adapted to discharge a spray mixture into the
tub 10 in such a manner as to impart a rotational
movement to the basket 30 and a cleansing ac~
tion to the contents thereof. A suitable metallic
or non-metallic cover, not shown, is preferably
provided to prevent the escape of spray from the
tub 10 whenever the discharge jets 47 are in op-
eration. '

The conduit 42 communicates the source of
fluld under pressure with a three-way lift con-
trol valve 48 which in turn is adapted to permit
a portion of the fluid from the pressurized source
to flow through a conduit 49 and into the lower
chamber 33 and to force the piston to its fully
elevated position so as to raise the dish-contain-
ing basket 30 vertically out of the tuh (¢ in the

10

: 4
manner indicated in Figure 1. Upon manually
returning the valve 48 to its normal position, sub-
stantially all of the fluid entrained in the lower
chamber 33 during the upward movement of the
piston 35 is allowed to flow through conduit 49,
valve 48, discharge conduit 80, and into the
standpipe 28.

Upper chamber 34 of the cylinder 32 is nor-
mally not subjected to the action of fluid under
pressure, but serves as an accumulation chamber

- for such leakage fluid from the lower chamber
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33 as may result from wear of the contacting sur-
faces of the piston 36 and the cylinder 32. A
drainage conduit 51 discharges such leakage fluid
into the standpipe 28 upon upward movement of
the piston 386.

Preferably, though not necessarily, a check
valve may be installed in the conduit 42. A sec-
ond siphon breaker of known design, not shown,
is also preferably inserted in the conduit 42 to
protect the hydraulic cylinder 32 from possible
damage in the event of unusual pressure fluctua-
tions in the hydraulic system.

Referring now to Figure 2, there is shown a
tubular connection 36 adapted to secure the hy-
draulic cylinder 32 to the bottom portion {2 of
the tub in a leakproof manner. The cylinder 32
includes an external tube 52 having a threaded
upper portion and the tubular connection 36 hav-
ing a threaded lower portion B3 extending
through the tub bottom (2 for engagement with
the upper portion of tube 52. The lower end of
the cylinder 33 is closed by means of a cap 54,
there being a space 55 provided between the
closed end of the cap 54 and the end of the cyl-
inder.

The connection 36 is provided with an annular
flange 56 which overlies the adjacent surrounding
portion of the bottom of the tub {0, the said
flange assuming a substantial portion of the
weight of the lift together with that of the basket
30 and the dishes supported thereby.

In order to make a leakproof joint between the
flange 56 and bottom portion 12 of the tub, I pro-

5 vide a gasket 51 which is securely held in place

by the annularly flanged lock nut &8.

Concentrically supported slidably within the
tube 52 is the holiow shaft or plunger 37. On
the lower end of the shaft 37 is fastened a dual
packing gland 59 whereby the annular space 60
between the tube 52 and the shaft 37 at that
point is closed.

At the upper end of the shaft 37 I provide a
second packing gland 6i. This gland is formed
in the connection 36 and provides a seal for pre-
venting the fluid in the tub from entering the
space §0. :

Into the upper end of the plunger is screwed a
plug 62, said plug being provided with a hole 63
axially tapped into its lower end and having the
mouth of the hole conically tapped. Into the
hole 63 is screwed a screw 64 having fastened
to its head one end of a spirally coiled spring 65.
The other end of the spring is fastened to an
anchor pin 66 which underlies the lower end of
the cylinder.

When the three-way lift control valve 48 is
manually operated so as to place the conduit 42
in communication with the conduit 49, fluid from
the single source under pressure flows through
the valve 48, the conduit 49, and into the lower
chamber 33 so as to exert fluld pressure against
the piston 36, thereby elevating the piston and
the shaft 37 against the opposition of the coiled
spring 65. During the elevation of the shaft
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31, the antifriction bearing member 38 permits
any angular momentum of the dish container 30
and its contents to continue the rotational move-
ment of the container for a substantial period
of time after the container has been elevated to
its fully raised position so as to dry the contents
thereof by inducing the movement of air around
articles therein having surfaces exposed to con-
tact with the atmosphere. This rotational move-
ment continues during the elevation of the dish
container and for a substantial period after the
container has reached the fully elevated position.

When it is desired to lower the basket 30 into
the tub 10, the three-way valve 48.is again manu-
ally actuated to place the fluid entrapped in the
lower chamber 33 in communication with the
standpipe 28 through the conduit 49, valve 48,
and the fluid discharge conduit 50. The weight
of the basket 30 and its contents assists the coiled
spring 65 in inducing the flow of the entrapped
fluid out of the lower chamber 33 and into the
standpipe 28 whenever the valve 48 is actuated
to place the conduit 49 into communication with
the fluid discharge conduit 50.

By maintaining a predetermined liquid level
in the bottom of the tfub 10 during the discharge
of liguid under pressure through the unions 46,
I am able to continuously recirculate the
detergent-containing liquid in the bottom of the
tub through partially submerged aspirator pas-
sageways in the discharge jets 47 in such a man-
ner as to form a spray mixture with the liquid
flowing into the jets 47 through the unions 46.
This predetermined liquid level is maintained by
the upper portion 14 of the overflow pipe 13
whenever the cam 2i is out of engagement with
the lower portion 15 of the overfiow pipe so that
annular ring {8 is in sealing engagement with
the bottom portion 12 of the tub.

When the dishwasher is not in use and it is
desired to completely drain the liguid from the
bottom of the tub 10, the drain control 9 is manu-
ally turned to angularly displace the lever 22, re-
ciprocate the rod 24, and to angularly rotate the
arm 24 and pin 20 so that the cam 21 is brought
into engagement with the lower portion (5 to
elevate the overflow pipe to the raised position
indicated in Figure 1. The upward movement of
the overflow pipe (3 with respect to the drain
pipe 16 breaks the seal between the annular ring
i8 and the bottom portion 12 of the tub so as

to allow the liquid in the bottom of the tub to-

flow through the apertures {9 and into the ex-
ternal drain pipe [6.

From the above description, it will be evident
that I have produced an improved dishwashing
machine wherein a single source of fluid under
pressure is employed to actuate the hydraulic
lift device and to rotate the dish container sole-
1y by liquid under pressure. It is further evident
that I have provided a hydraulic lift device for
a dishwasher wherein no scavaging action of the
cylinder is required and into which no contami-
nating fluid can be drawn so as to cause excessive
wear in the event the 1ift is inadvertently oper-
ated during abnormal pressure conditions in the
actuating fluid and in the associated drainage
system. I have also made provision for drain-
ing away from the lift device any leakage fluid
which may result from normal wear of the con-
tacting surfaces between the hydraulic cylinder
and lift actuating piston. ‘

Although only one form of the invention has
been described in detail, it will be apparent to
those skilled in the art that various modifications
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may be made without departing from the scope
of the appended claims.

What is claimed is:

1. In a dishwashing machine of the type
wherein a single source of liquid under pressure
is adapted to rotate and vertically reciprocate a
dish-containing bhasket, the combination com-
prising a basket. a tub, a flrst drainage means in
the bottom of the tub adapted to maintain a
predetermined liquid level therein, a second
drainage means adapted to receive discharge lig-
uid-at a level above said predetermined liquid
level in said tub, a hydraulic cylinder mounted
on the bottom of said tub with its upper ex-
tremity in fluid-tight engagement therewith, a
shaft rotatably connected at one end to said
basket and extending into said cylinder and hav-
ing a piston at its other end, means for spray-
ing liguid upon the basket and its contents, a
single source for supplying liquid under pressure
to said spraying means and to said cylinder, con-
trol means for alternately causing liquid to flow
from said single source through a piping system
to the one end of said cylinder to thereby actuate
said piston and said shaft to raise said basket
and then for causing discharge of said liquid from
said eylinder only to said second drainage means
through at least a portion of the said piping sys-
tem through which the liquid enters said cylinder
to thereby lower said piston and said basket and
thus exert fluid pressure on not more than one
side of the said piston, means including said por-
tion of said piping system for directly connecting
the one end of said cylinder to said second men-

5 tioned drainage means, and by-passing the other

end of said cylinder and a conduit separate and
apart from said last mentioned means for di-
rectly connecting said other end of said cylinder
to %aid second mentioned drainage means and for
discharging into said second drainage means that
portion of the liguid within the said cylinder
which seeps past said piston during the recipro-
cation thereof.

2. In a dishwashing machine of the type where-
in a single source of liquid under pressure is
adapted to rotate and vertically reciprocate a
dish-containing basket, the combination com-
prising a basket, a tub, a drainage control means,
a lower drainage connection operably connected
to said control means for selectively maintain-
ing a predetermined liquid level in said tub and
for completely draining said tub, an upper drain-
age means adapted to receive discharge liquid at
a level above said predetermined liquid level, a hy-
draulic cylinder vertically mounted on the bot-
tom of said tub with its upper extremity in fluid-
tight engagement therewith, a shaft connected
at one end to said rotatable basket and extending
into said cylinder and having a piston at its other
end, means for spraying liquid upon the basket
and its contents, a single source for supplying
liquid under pressure to said spraying means and
to said cylinder, control means for alternately
causing liquid to flow from said single source
through a piping system to the one end of said
cylinder to thereby actuate said piston and said
shaft to raise said basket and then for caus-
ing discharge of said liquid from said cylinder
and into said upper drainage connection through
at least a portion of the said piping system
through which the liquid enters said cylinder to
thereby lower said piston and said basket and
thus exert fluid pressure on not more than one
side of said piston, means including said portion
of said piping system for directly connecting the



2,873,704

one-end of said cylinder to said upper drainage
means and by-passing the other end of said cylin-
der and a conduit separate and apart from said
last mentioned means for directly connecting
said other end of said cylinder to said upper
drainage means and for discharging into said
upper drainage means that portion of the liquid
within the said cylinder which seeps past said
piston during the reciprocation thereof.

3. In a dishwashing machine including a tub
having a drainage means in the bottom portion
thereof adapted to maintain a predetermined lig-
uid level in the tub, a dish-containing basket, a
hydraulic cylinder mounted on the bottom of said
tub, a vertical shaft rotatably connected at its
upper end to said basket and extending into said
cylinder and having a piston at its other end, and
a means for spraying liquid upon the basket and
its contents, the improvement which comprises
a single source adapted fto supply liquid under
pressure to said spraying means and to said cylin-
der, control means for alternately causing liquid
to flow from said single source through said pip-
ing system to the one end of said cylinder to
thereby actuate said piston and said shaft to raise
said basket and then for causing discharge of lig-
uid from the one end of said cylinder to said
drainage means through a portion of the said
piping system through which the liquid enters
said cylinder to thereby lower said piston and said
basket and thus exert fluid pressure on only one
side of said piston means including said portion
of said piping system for directly connecting the
one end of said cylinder {o said drainage means
while by-passing the other end of said cylinder
and a conduit separate and apart from said last
mentioned means for directly connecting said
other end of said cylinder to said drainage means
and for discharging into said drainage means
that portion of the liquid within the said cylinder
which seeps past said piston during the recipro-
cation thereof.

4. In a dishwashing machine including a tub
having a drainage means in the bottom portion
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thereof adapted to maintain a predetermined lig-
uid level in the tub, a dish-containing basket, a
hydraulic cylinder mounted on the bottom of
said tub, a vertical shaft rotatably connected at
its upper end to said basket and extending into
said cylinder and having & piston at its other end,
and a means for spraying liquid upon the basket
and its contents, the improvement which com-
prises a single source for supplying liquid under
pressure to said spraying means and to said cyl-
inder, control means for alternately causing lig-
uid to flow from said single source through a pip-
ing system to the one end of said cylinder to
thereby actuate said piston and said shaft to raise
said basket and then causing discharge of liquid
from said cylinder to said drainage means
through at least a portion of said piping system
to thereby lower said piston and said basket and
thus exert fluid pressure on only one side of said
piston, resilient means for returning the sald pis-
ton moved by said liguid under pressure and tend-
ing to force fluid out of said cylinder and into
said means including said portion of said piping
system for directly connecting the one end of
said cylinder to said drainage means while by-
passing the other end of said cylinder and a con-
duit separate and apart from said last mentioned
means for directly connecting said other end of
said cylinder to said drainage means and for dis-
charging to said drain that portion of the liquid
within the said cylinder which seeps past said
piston during the reciprocation thereof.

OSWALD D. KUENEMAN.
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