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(57) Abstract: The application 1s directed to a spray arm
arrangement for a dishwasher, comprising: (a) a support
having a hub portion; and (b) a spray arm having at least
one arm portion comprising at least one spray nozzle, and
a generally tubular mounting portion connected to the arm
portion, said mounting portion having first and second
bearing surfaces bearing against the hub portion, said first
bearing surface being located at a shorter axial distance
from the arm portion than the second bearing surface. In
accordance with the mvention (c) said first bearing surface
1s located within said hub portion proximate the axial end
of the hub portion facing towards the arm portion, and (d)
sald second bearing surface comprises a projection which
axially extends from said mounting portion mto said hub
portion.
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SPRAY ARM ARRANGEMENT FOR A DISHWASHER

The present invention relates to a spray arm arrangement for a
dishwasher, comprising a support having a hub portion, and a spray
arm having at least one arm portion comprising at least one spray
nozzle, and a generally tubular mounting portion connected to the
arm portion, said mounting portion having first and second bearing
surfaces bearing against the hub portion, said first bearing
surface being located at a shorter axial distance from the arm

portion than the second bearing surface.

Such a spray arm arrangement 1s shown in DE-A-34 28 439. Here the
support comprises a stationary tube which 1s affixed to the floor
of the washing compartment. The spray arm has two arm portions and
a central tubular mounting portion, wherein the bearing surfaces
are designed as annular rims which bear agalnst the inner side of

the stationary tube which acts as hub portion.

A problem which 1s encountered 1n such spray arm arrangements 1S
that during operation of the dishwasher the bearing surfaces and
the hub portion necessarily will come into contact with each other.

P

Due to the fact that these components usually are made of plastic

and cannot be lubrilcated because of the cleaning ligquild which

during operation of the dishwasher flows through the hub portion,
the repeated contact between these members results in friction and

wear. Higher wear leads to a shortened period of use of the bearing

support of the rotating arm. Higher friction, i1n addition to
contributing to wear, results either in a reduced rotational speed

of the rotating arm or 1n the necessity to compensate for the

higher friction by increasing the driving torque acting on the

rotating arm.

CONFIRMATION COPY
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Furthermore, during operation of the dishwasher the spray arm
usually does not smoothly rotate 1n a single plane, but rather, due
to reaction forces of the water jets that are ejected from the
spray arm and which, during rotation of the spray arm, 1mpinge on
surfaces that are arranged at a varying distance from the spray
arm, the axis of rotation of the spray arm does 1s not stay
strictly vertical but rather is subject to precession, which

further increases the friction and wear problem.

While in most of the presently avallable dishwashers spray arm
arrangements are employed, wherein rotatable spray arms are
arranged below or above dishwasher baskets in which articles to be
cleaned are arranged, which spray arms comprise a plurality of
spray nozzles and are mounted on a central hub, also so-called
satellite spray arm arrangements where proposed 1n which a
rotatable spray arm is mounted on a support arm which itself 1is

rotatably mounted within the dishwasher.

Thus, in EP 1 510 168 there 1is proposed a wash arm arrangement for
a dishwasher which comprises a rotatable support arm and a

rotatable satellite arm comprising spray nozzles and being mounted

on the support arm such that the axis of rotation of the satellite
arm is offset with respect to the axis of rotation of the support

d .

A similar arrangement is described in DE 10 2004 043 772 Al.

In such satellite spray arm arrangements the wear problem 1s even
more severe due to the fact that the support arm usually carries a
single satellite arm so that asymmetric loads act on the bearing

support of the support arm, which result in a higher wear and hence
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in a shortened period of use of the bearing support of the support

dXIN.

In view of these problems, it is an object of the present i1nvention

to provide a spray arm arrangement for a dishwasher of the type
mentioned above in which the mounting portion of a rotatable spray

arm or satellite arm and its respective hub portion are alleviated.

In a spray arm arrangement for a dishwasher, comprising a support
having a hub portion, and a spray arm having at least one arm
portion comprising at least one spray nozzle, and a generally

tubular mounting portion connected to the arm portion, said

mounting portion having first and second bearing surfaces bearing

against the hub portion, said first bearing surface being located
at a shorter axial distance from the arm portion than the second
bearing surface, in accordance with the present 1nvention the above

object is solved in that the first bearing surface 1s located

within said hub portion proximate the axial end of the hub portion
facing towards the arm portion, and the second bearing surface
comprises a projection, such as a tip or a nose, which axially

extends from said mounting portion into said hub portion.

By locating the second bearing surface such that 1t axially extends
from the mounting portion into the hub portion, the distance
between the first and second bearing surfaces is at a maximum, and
at the same time the radius of the second bearing surface 1s
minimized. In this manner the resulting momentum created between
the first and second bearing surfaces and the hub portion
decreases, so that the force acting onto the bearing surfaces and
hence the friction created at the bearing surfaces are minimized.
In this manner the friction between the hub portion and the

mounting portion is reduced. Particularly when the spray arm
3
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arrangement 1s comprised of moulded plastic parts, the useable

'

life time of the spray arm arrangement thus will be improved.

While the generally tubular mounting portion, and similarly also

the hub portion, may have a cylindrical configuration, it also

could be provided with a conical or tapered confiliguration.

According to an embodiment, there i1s provided spray arm
arrangement for a dishwasher, comprising: (a) a hub; (b) a spray
arm having at least one arm portion comprising at least one spray
nozzle; (c) a generally tubular mounting portion extending between
and terminating at a first end and a second end, the generally

tubular mounting portion connected at the first end to the arm

portion, said mounting portion having a first bearing surface

bearing against the hub, said first bearing surface being located

ke

at a first axial distance from the arm portion; and (d) a
projection which axially extends from and beyond the second end of
said mounting portion along an axis defined through said generally
tubular mounting portion into said hub, whereilin said projection
defines a second bearing surface extending parallel to and facing
away from the axis defined through said generally tubular mounting

portion, the second bearing surface bearing against the hub and

being disposed at a second axial distance from the arm portion,

-

wherein the first axial distance 1s shorter than the second axial
distance, wherein the second bearing surface extends over only a
section of the circumference of the mounting portion; (e) wherein

said first bearing surface 1s located within said hub, said first

bearing surface facing away from the axis defined through said

generally tubular mounting portion.

In preferred embodiments of the spray arm arrangement, the hub
portion comprises a central passage which 1s 1n alignment to a

central passage provided in the mounting portion, wherein said
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second bearing surface axially extends from said hub portion into

the central passage of the mounting portion.

In order to minimize the flow resistance of the second bearing
surface to the flow of cleaning liguid through the central
passage, the second bearing surface preferably has a streamlined
cross—-section 1n the axial direction of the hub member. To this

end, the second bearing surface can be designed to have the shape

of a pad or drop.

Preferably, the first bearing surface comprises one or more first
projections located in the circumferential interface region between
the hub portion and the mounting portion which provide for
rotational support between the hub portion and the mounting portion
substantially along the entire circumference of the mounting
portion. By designing the bearing surfaces as projections, 1.e. as

mempers having only a relatively small surface area, the frictional
area pbetween the hub member and the mounting portion is kept at a

minimum. The first bearing surface, which thus can comprise a

4a
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single annular projection extending around the entire circumference
of the hub portion, or a plurality of projections which are located

in the circumferential interface region between the hub portion and

the mounting portion, thus provides for rotational support between
the hub portion and the mounting portion substantially 1n any

radial direction.

While the hub portion can comprise a tubular member, such a pipe

that is fixed to the floor of the dishwasher compartment, the hub

portion also could comprise a tubular first section for
accommodating the first bearing surface and an annular second
section for accommodating the second bearing surface, wherein the
first and second sections of the hub portion are arranged at an
axial distance so as to provide a feed opening therebetween for the
passage of liquid. Such latter embodiment 1s particularly suited 1if
there 1is little space in the axial direction, i.e. vertical
direction, for mounting the spray arm, such as if the spray arm 1s
to be mounted within a dishwasher having two dishwasher baskets

below the upper basket.

In order to further decrease the amount of friction which during
operation of the dishwasher is exerted between the second bearing
surface and the hub portion, the second bearing surface can be

designed to extend over only a section of the circumference of the

mounting portion.

Such latter design is of particular advantage 1f the spray arm
comprises a rotatable support arm comprising the mounting portion
and a rotatable satellite arm comprising at least one spray nozzle
and being mounted on the support arm such that the axis of rotation
of the satellite arm 1is offset with respect to the axis of rotation

of the support arm. In such embodiments the second bearing surface
5
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preferably is arranged to extend over only that section of the
circumference of the mounting portion where during operation of the
spray arm arrangement a momentum is exerted which has a vectorial
component perpendicular to the axis of rotation of the support arm.
Whereas is such an arrangement the first bearing surface provides
for rotational support between the hub portion and the mounting
portion substantially in any radial direction, the second bearing
surface provides for rotational support only in that region where a

lateral momentum is exerted onto the mounting portion.

While the present concept is applicable 1n any spray arm
arrangement in which, due to the weight distribution on the
rotating arm or due to hydraulic forces acting on the spray arm
during use, there is exerted a momentum on the rotating arm which

tends to tilt the rotational axis of the arm in a certain

direction, the present invention 1is of particular advantage 1f the

spray arm comprises a support and a satellite arm, because 1n such

an arrangement the forces acting on the bearing surfaces usually

are asymmetric with respect to the axis of rotation.

The present concept thus can be employed with any conventional
single spray arm or in any spray arm arrangement, wherein a spray
arm, particularly a single spray arm 1s rotatably mounted on the
support arm, in which case the support arm will be off balance
during at least a part of the operation of the dishwasher, be it
due to the weight of the spray arm which 1s mounted on the support
arm or due to hydraulic forces caused by water jets which are

ejected from the spray arm.

Whereas in certain embodiments the support arm can be a one-sided
arm, one end of which comprises the hub portion and the other end

of which supports the spray arm, in other embodiments the support
6
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arm may comprise a first leg which supports the spray arm, and a
second leg opposite the first leg. The second leg may serve to at
least partially compensate the weight of the first leg and the
spray arm mounted thereon and/or dynamic loads acting on the spray

arm during use.

Alternatively or in addition at least one spray nozzle can be
provided in the second leg, so that also the support arm functions

as a spray arm.

In order to cause the support arm to rotate, the support arm

preferably comprises at least one spray nozzle which 1s angled with

g

respect to the axis of rotation of the support arm so that a water

jet which is ejected from such nozzle i1mparts a momentum on the

support arm.

Preferred embodiments of the present invention are described with

reference to the drawings 1n which:

FIG. 1 a schematic view of a spray arm arrangement which can be

designed in accordance with the present invention;

FIG. Z a sectional view of a conventional spray arm arrangement;

FIG. 3 a view similar FIG. 2 illustrating a spray arm

arrangement made in accordance with the present invention;

iy

FIG. 4 a perspective view of the mounting portion of the spray

arm arrangement shown in FIG. 3; and

FIG. 5 a sectional view of a further embodiment of a spray arm

arrangement made in accordance with the present invention.

7
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In FIG. 1 thére is shown a spray arm arrangement for a dishwasher,
which comprises a support arm 10 as 1t can be installed 1in the
bottom of the washing compartment of a dishwasher so as to be
rotatable about a central axis 12. To this end, support arm 10
comprises a central mounting portion 14, which 1s rotatably
supported within a hub (see FIG. 3) that is stationary provided

within the dishwasher. Support arm 12 comprises a first leg 16 and

a second leg 18. First leg 16 carries a spray arm 20, which 1s
mounted to be rotatable about an axis 22 which extends 1n parallel

to axis 12 about which the support arm 10 rotates. Spray arm 20

P
p—

comprises a plurality of spray nozzles 24 through which jets of

cleaning liquid can be ejected onto articles to be washed which are
arranged within the dishwasher compartment. At least one of the
spray nozzles 24 can be arranged so as to eject a water jet at an
angle to the vertical direction, so as to impart a rotational
movement to the spray arm 20. Similarly, also the second leg 18 of
support arm 10 can comprise spraying nozzles 26, which also can be
designed to act as driving nozzles for the support arm by ejecting

a water jet at an angle to the vertical direction.

By reference to FIGS. 2 and 3 the concept of providing for bearing

support suggested herein will be described below. In these figures

FIG. 2 shows a conventional spray arm and FIG. 3 shows a spray arm

made in accordance with the present invention. In particular, FIGS.

2 and 3 show the central portion of support arm 10, the mounting

P

portion 14 of which is arranged within a tubular hub 28, which 1n

the support arm/satellite arm arrangement shown 1in FIG. 1 would be
a hub that is fixedly provided within the sump of the dishwasher.
Hub 28 in its lower portion comprises a central passage 30 through
which during operation of the dishwasher cleaning liquid will be

fed to the spray arm arrangement. Mounting portion 14 of support
3
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arm 10 likewise is a generally tubular member, which in the
embodiments shown in FIGS. 2 and 3 1s designed as a conical member.
At its lower end, mounting portion 14 has an inner diameter which
corresponds to that of the central passage 30 of hub 28. Central
passage 32 of the mounting portion 14 opens, at its upper end, 1nto

the hollow arm sections 16 and 18 of support arm 10.

Mounting portion 14 comprises first and second bearing surfaces at
which the support arm is bears against hub 28. In particular, a
first bearing surface 34 is provided proximate the upper axial end

of the hub portion, and a second bearing surface 1s located

proximate the lower end of the mounting portion.

As can be seen from a comparison of FIGS. 2 and 3, the spray arm

arrangement suggested herein differs from conventional spray arm

arrangements in the arrangement and design of the second bearing

surface. Thus, whereas in a conventional spray arm arrangement as

it is shown in FIG. 2 both the first bearing surface 34 and the

second bearing surface 36 typically are designed as annular rims
which extend about the tubular mounting portion, in accordance with
the present application the second bearing surface 1s designed as a
projection which axially extends from the mounting portion into the
hub portion as 1t 1s shown in FIG. 3. While such projection
basically can be designed as an annular projection which extends
about the entire circumference of the mounting portion,

particularly when applying the concept suggested herein to an

asymmetric spray arm arrangement such as shown in FIG. 1, whereiln
asymmetric loads are exerted onto the bearing surfaces, the second
bearing surface preferably is designed as a nose, pad or tab which
extends only about a section of the circumference of the mounting

portion (see also FIG. 4).
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By designing the second bearing surface 1in a manner as 1t 1s shown
in FIGS. 3 and 4, the momentum acting on the bearing surfaces when

there is an asymmetric load acting onto the spray arm 10 1s reduced

over that exerted in the conventional system shown in FIG. 2. Thus,

if due to the weight distribution onto the support arm and also due

to reaction forces caused by water jets that are ejected from spray
arm 20 that is mounted on the first leg 16 of the support arm 10 a
force Fl1 acts on the first leg 16 of support arm 10, such force
tends to tilt support arm 10 with respect to 1ts rotational axis

12. Thus, forces F2 and F3 are exerted between the first and second

bearing surfaces 34 and 36 and the inner wall of hub 28. Since due

to forces F2 and F3 a friction momentum 1s created when arm 10 1s

rotating, it is beneficial to reduce these forces so as to obtain a

low friction and correspondingly little wear.

To this end, in accordance with the invention, the second bearing
surface is designed as a projection which axially extends from
mounting portion 14 into the hub portion 28. This designs results
on the one hand in that the distance between the first and second
bearing surfaces is increased and on the other hand that the radius
of the second bearing surface i1is decreased. Thus, when comparing

FIGS. 2 and 3, 1t i1is to be seen that the distance dZ2 of the first

and second bearing surfaces of the spray arm arrangement 1n
accordance with the invention-as shown in FIG. 3 1s larger than the
corresponding distance dl in the conventional device. At the same
time, the radius r2 of the second bearing surface of the spray arm
arrangement in accordance with the present invention shown in FIG.
3 1s substantially smaller than radius rl of the conventional
arrangement. Both these measures result in that the frictional
momentum between the bearing surfaces and the hub portion decreases

over that exerted in the prior art systems.

10
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As it is shown in FIGS. 3 and 4, projection 38 can be formed as a
nose or pad, which has a stream-lined cross-section, for example,
is drop-shaped so as to reduce the decrease 1n pressure of the
water flowing through central passage 30 of hub 28 passed 1into

central passage 32 of the mounting portion 14 of support arm 10.

As mentioned above, while the concept suggested herein 1is of
particular advantage, if applied to asymmetric spray arm
arrangements, it can also be applied to spray arm systems whereiln
the rotatable arm as such 1i1s designed to be balanced, such as

standard two-legged spray arms or satellite spray arm systems, 1n

which a two-legged support arm carries a spray arm on each of 1its
legs. Also 1n such balanced spray arm systems the spray arm
unavoidably will be subjected to temporary or continuously acting
forces, which tend to tilt the mounting portion of the rotating arm
with respect to its intended vertical rotational axis due to an
uneven weight distribution within the rotating arm as 1t may be
caused by an uneven water load within the legs of the arm or by
water reaction forces of the water jets that are ejected from the

spray arms onto articles within the washing compartment of the

dishwasher.

In FIG. 5 there i1s shown a further embodiment of a spray arm

arrangement in accordance with the present invention, which 1is

particularly designed for spray arms, which are to be arranged

P

below the roof of a washing compartment or below an upper

dishwasher basket.

In particular, FIG. 5 shows an arrangement in which a one-legged
spray arm 40 is rotatably mounted at a water feed passage 42 as 1t
may be provided between an upper and a lower dishwasher basket.

Similarly, arm 40 could be a support arm for supporting a rotatable
11
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spray arm. Spray arm 40 comprises a mounting portion, which 1s
designed as a relatively short tubular section 44, which at 1its
upper end comprises an outer angular rim 46 acting as first bearing
surface. Mounting portion 44 and annular rim 46 are arranged withiln
an annular hub section provided in the lower part of feed passage
42 . Along its upper wall, feed passage 42 comprises a second
annular hub section 50. Mounting portion 44 is provided wilth a
projection 52 extending in parallel to the rotational axis 54 of
spray arm 40. Protection 52 has a shape similar to projection 38 of
the embodiment shown in FIG. 4, i.e. at least at 1ts upper end,
where it contacts the hub section 50, it has a cilrcular outer
shape. At its inner side, where projection 52 faces the feed
passage 56 that is provided by the mounting portion 44, projection

52 preferably has a streamlined cross-section.

When in operation of the spray arm arrangement a force Fl1 acts on
spray arm 40, which force may result from weight forces or water

reaction forces, frictional forces F2 and F3 respectively have to

be taken up at the first and second bearing surfaces. In view of

the small radius r3 of the projection 52, frictional force F3 thus

is kept at a minimum.

12
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Spray arm arrangement for a dishwasher, comprising:

(a)
(b)

(C)

a hub;
a spray arm having at least one arm portion comprising at
least one spray nozzle;

a generally tubular mounting portion extending between and

terminating at a first end and a second end, the generally
tubular mounting portion connected at the first end to the
arm portion, said mounting portion having a first bearing

surface bearing against the hub, said first bearing

surface being located at a first axial distance from the
arm portion; and

a projection which axially extends from and beyond the

second end of said mounting portion along an axis defined
through said generally tubular mounting portion into said
hub, whereln sald projection defines a second bearing

surface extending parallel to and facing away from the

axls defined through saild generally tubular mounting

portion, the second bearing surface bearing against the

hub and being disposed at a second axial distance from the
arm portion, wherein the first axial distance is shorter
than the second axial distance, wherein the second bearing
surface extends over only a section of the circumference

o

of the mounting portion;

wherein said first bearing surface is located within said
hub, said first bearing surface facing away from the axis

defined through said generally tubular mounting portion.

The spray arm arrangement of claim 1, wherein said hub

comprises a central passage which 1s in alignment to a central

passage provided 1n said mounting portion, wherein said second

14
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bearing surface axially extends from sailid mounting portion into

the central passage of said hub.

3. The spray arm arrangement of claim 2, wherein the hub and the
tubular mounting portion are configured to enable a cleaning
liquid to flow through the hub and into the generally tubular
mounting portion toward the spray arm, wherein said projection
defining the second bearing surface, 1n the axial direction of
the mounting portion, has a streamllined cross-section 1n the
axlal direction of the hub configured to minimize flow
resistance of the projection within the flow of cleaning

liguaid.

4, The spray arm arrangement of claim 1, wherein said first
bearing surface comprises one or more first projections located
in a circumferential interface region between said hub and said
mounting portion which provide for rotational support between

the hub and the mounting portion substantially along the entire

circumference of the mounting portion.

5. The spray arm arrangement of claim 4, wherein said one or more

first projections comprilises an annular rim.

6. The spray arm arrangement of claim 4, wherein sald one or more

first projections comprises a plurality of projections which
are equally distributed about the circumference of the mounting

portion.

7. The spray arm arrangement of claim 1, wherein said hub

comprises a tubular member.

8. The spray arm arrangement of claim 1, wherein said hub
comprises a tubular first section having generally a first
radius for accommodating the first bearing surface and an

annular second section having generally a second radius which

15
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11.

12.

13.

14,

1s smaller than the first radius for accommodating the second
pearing surface, said first and second sections of the hub
being arrahged at an axial distance so as to provide a feed

opening therebetween for the passage of ligquid.

The spray arm arrangement of claim 1, wherelin saild spray arm

comprises a rotatable support arm comprising salid mounting

portion and a rotatable satellite arm comprising at least one

satellite arm spray nozzle and being mounted on the support arm

such that the axis of rotation of the satellite arm is offset

with respect to the axis of rotation of the support arm,
whereiln said second bearing surface extends over only a section
of the circumference of the mounting portion where during
operation of the spray arm arrangement a momentum 1s exerted
which has a vectorial component perpendicular to the axis of

rotation of the support arm.

The spray arm arrangement of claim 9, wherein the support arm
1s designed to be asymmetric with respect to 1ts axis of

rotation.

The spray arm arrangement of claim 9, wherein at least one of
sald at least one spray nozzle of said spray arm 1s angled with

respect to the axis of rotation of the support arm.

The spray arm arrangement of claim 1, wherein a single

satellite arm 1s rotatably mounted on the spray arm.

The spray arm arrangement of claim 12, wherein the spray arm 1s
a one-sided arm, one end of which comprises said mounting

portion and the other end of which supports the satellite arm.

The spray arm arrangement of claim 12, wherein said spray arm

comprises a first leg which supports the satellite arm, and a

second leg opposlite the first leg.
16
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le.

The spray arm arrangement of claim 14, wherein at least one of
the at least one spray nozzle of the spray arm 1s provided 1n

the second leg.

The spray arm arrangement of claim 1, wherein the arm portion

extends from the mounting portion 1n a direction of extension,
perpendicular the axis defined through the tubular mounting

portion, wherein the second bearing surface extends around only

a portion of a circumference of the mounting portion, and

wherein the second bearing surface 1s positioned on the

circumference opposite the direction of extension of the arm

portion.

17
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