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@ Dishwashing machine with spray means supported by a removable basket.

@ Dishwashing machine with a removable basket
(5) supporting a rotary spray arm (7) supplied with
water through a nozzle (10) and a collecting conduit
(11,12) connected with the spray arm, the nozzle
being capable of producing a water jet (14) extend-
ing throughout an air gap which separates said col-
lecting conduit from said nozzle. An annular aperture
(16) encircling the nozzle (10) produces a water wall
(18) extending throughout the air gap with a tubular
configuration which encloses the water jet (14),
thereby isolating it from the interior of the wash fub
(3) so as to reduce noise generated by the spray
arm.
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The present invention relates to a dishwashing
machine provided with at least a rotary spray arm
supported by a respective removable basket.

As is known, dishwashing machines usually
comprise a wash tub housing a lower removable
basket and an upper removable basket for support-
ing the crockery, below the baskets being provided
relevant rotatable spray arms which are supplied
by a circulating pump. Preferably, the upper basket
rotatably supports the respective spray arm and is
selectively adjustable in height to contain crockery
of different size; thus, it is necessary to provide
detachable water connection means to supply the
upper spray arm regardless of the vertical position
of the associated basket.

To this aim several arrangements have been
provided, for instance as disclosed in EP-A-0 401
767, wherein the water circuit to supply the upper
spray arm includes connection valve members
which are selectively actuable according to the
position of the upper basket. Such arrangements,
however, involve undesirable complication in the
structure of the dishwashing machine.

Therefore, it is commonly preferable to use a
water supply circuit of the kind disclosed for in-
stance in GB-A-1 514 652, wherein the upper spray
arm is fed with a water jet which issues from a
nozzle disposed at the top of the wash tub, runs
through an air gap and then is collected by a
diffuser pipe extending vertically and connected
with the spray arm.

This arrangement is satisfactory in operation
and simple and compact in construction, but on the
other hand may be undesirably noisy. It is known,
in fact, that in correspondence of the air gap the
water jet tends to drag a given amount of air down
into the diffuser pipe, this amount of air being
"emulsified" in the pressurized water inside the
upper spray arm, thereby producing substantial
noise in correspondence of the washing jets is-
suing from the spray arm. The longer the air gap
covered by the supply water jet, the length of the
air gap being variable according to the vertical
position of the upper basket, the more remarkable
is the above phenomenon.

It is the scope of the present invention to
provide a dishwashing machine having at least a
spray arm supported by a removable basket and
provided with a particularly simple, reliable and
noiseless water supply circuit.

According to the invention, this scope is at-
tained in a dishwashing machine with spray means
supported by a removable basket embodying the
features recited in the appended claims.

The characteristics and advantages of the in-
vention will become more apparent from the follow-
ing description, given only by way of non-limiting
example, with reference to the accompanying
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drawing, in which:
Figure 1 diagrammatically shows a dishwashing
machine according to the invention;
Figure 2 is a sectioned elevational view of an
enlarged detail of the dishwashing machine as in
Figure 1, according to a preferred embodiment;
Figure 3 is a sectioned elevational view of the
enlarged detail as in Figure 2, according to
another embodiment;
Figure 4 is a partially sectioned view of the
enlarged detail as in Figure 3, according to an
alternative embodiment; and
Figure 5 shows a sectional view of the enlarged
detail as in Figure 2, according to a further
embodiment.

With reference to Figure 1, the dishwashing
machine basically comprises a wash tub 3 in which
are housed at least a lower basket 4 and at least
an upper basket 5 for supporting crockery. In a
known manner, the baskets 4 and 5 are removable
out of the wash tub 3 and are disposed above
relevant spray arms 6 and 7, respectively, arranged
to be fed with water, via a water supply conduit 8,
by a circulating pump 9. More particularly, the
supply conduit 8 extends outside the wash tub 3
upwardly and terminates with a water distribution
head 13; this latter protrudes into the wash tub
passing through the top wall thereof and includes a
central nozzle 10. The upper spray arm 7 is cen-
trally provided with a substantially vertical collect-
ing conduit through which it is rotatably supported
by basket 5. As described for example in the afore-
mentioned GB-A-1 514 652 and as shown in Figure
2, the collecting conduit may comprise a diffuser
11 fixed to the spray arm 7 and forming a rotary
hydraulic joint with a convergent tubular portion 12
which is mounted on the basket 5. Thus, when the
upper basket 5 is placed in position into the wash
tub 3 the collecting conduit 11, 12 is axially aligned
with the nozzle 10, from which it is spaced apart by
an air gap, to receive from it a water jet illustrated
at 14 in Figure 2.

In a per se known manner, for instance by
means of guide and roller members 15, the upper
basket 5 can preferably be selectively arranged at
different vertical positions in the wash tub 3, so that
the length of the air gap to be covered by the
water jet 14 may vary accordingly (up to a maxi-
mum length of approx. 5 cm, for example).

According to the invention, hydraulically op-
erable means are provided to enclose the water jet
14 throughout the air gap between the collecting
conduit 11, 12 and the nozzle 10, thereby substan-
tially isolating the water jet from the interior of the
wash tub 3, when the circulating pump 9 is in
operation.

In the embodiment shown in Figure 2, such
hydraulically operable means comprise a substan-
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tially annular aperture 16 which is formed on the
water distribution head 13 so as to encircle the
main nozzle 10. This latter, in particular, is prefer-
ably made integral with the remaining portion of the
water distribution head 13, to which it is fitted by
means of at least two connection ridges 17. The
latters preferably are thin and axially short, in order
not to substantially affect the water jet (illustrated at
18 in Figure 2) issuing from the annular aperture
16, when the circulating pump 9 is in operation,
with a substantially tubular configuration. The size
of the annular aperture 16 may be easily calculated
by those skilled in the art so as to obtain a laminar
water jet 18 forming a water "wall" which is sub-
stantially uninterrupted throughout the angular and
axial extent of the same water jet. In addition, the
water jet 18 preferably impinges upon an annular
baffle 19 projecting outwardly from the collecting
conduit 11, 12. Such a baffle may for example be
made integral with the tubular portion 12 and is
arranged to divert the water jet 18 laterally (and/or
upwardly) towards the crockery (not shown) dis-
posed on the upper basket 5.

The operation of the dishwashing machine
should be apparent. When the removable basket 5
is inserted into the wash tub 3 and the circulating
pump 9 is operating, the rotary spray arm 7 is
supplied by the nozzle 10 with a water jet 14 via an
air gap. Concurrently, the annular aperture 16 pro-
duces a laminar water jet 18 which completely
encloses the water jet 14 throughout the air gap,
thereby substantially isolating the water jet 14 from
the interior of the wash tub 3. In other words, the
laminar water jet 18 provides a tubular water wall
surrounding the main water jet 14. Hence, the
velocity of the water jet 14 is substantially pre-
vented from causing ambient air to be drawn in the
spray arm 7 in correspondence of the air gap, the
spray arm 7 being thereby particularly noiseless in
operation.

It was experimentally found that even a particu-
larly thin laminar water jet 18 is suitable to the
purposes mentioned above; the water jet may tem-
porarily "split" at localized areas to let air volumes
pass which however are negligible as far as noise
generation is concerned. This allows one fo reduce
to a minimum the proportion of water which must
be subtracted out of the "supply" jet 14 to produce
the "isolating" jet 18, which anyway is recovered,
thanks to the baffle 19, to spray the crockery.

The annular aperture 16 is omitted in the em-
bodiment according to Figure 3, wherein the water
distribution head 13 only comprises a nozzle 20
arranged in a per se known manner to produce a
water jet 21 which has a substantially cylindrical
and homogeneous configuration. The collecting
conduit associated with the upper spray arm 7
preferably includes only the diffuser 11; in any
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case, the inlet mouth 22 of the collecting conduit
has a smaller diameter than that of the water jet 21
in correspondence of the inlet mouth 22. As a
consequence, only a central portion of the water jet
21 enters the collecting conduit 11; more particu-
larly, in correspondence of the inlet mouth 22 the
water jet 21 divides up into a central jet 23 which
supplies the conduit 11 and then the spray arm 7,
and a peripheral "isolating" annular jet 24 enclos-
ing the inlet mouth 22. In order to promote such a
division of the water jet, the edge of the inlet mouth
22 is preferably countersunk as shown in Figure 3.
In addition, the peripheral water jet 24 preferably
impinges upon an annular baffle 25 which, like the
baffle 19 provided in the embodiment of Figure 2,
protrudes outside from the collecting conduit 11 to
divert the water jet 24 towards the crockery to be
washed.

The operation of the embodiment as in Figure
3 is similar to that described with reference fo
Figure 2, with the difference that the "supply"
water jet 23, consisting of the central portion of the
water jet 21 produced by the nozzle 20, is isolated
from the interior of the wash tub 3 by the annular
water jet 24, consisting of the peripheral layer of
the water jet 21 itself.

Obviously, since the two water jets 23 and 24
are defined in dependence on the position of the
inlet mouth 22 of the collecting conduit 11, it is
necessary for a correct operation that the inlet
mouth 22 be precisely aligned with the nozzle 20
when the basket 5 is inserted in the wash tub.

This condition is more readily satisfied with the
alternative embodiment shown in Figure 4, wherein,
like in the embodiment shown in Figure 2, the
collecting conduit of the spray arm 7 preferably
comprises a tapered tubular portion 26 mounted on
the basket 5 and forming a rotary hydraulic joint
with the diffuser 11. The tubular portion 26 extends
from the inlet mouth 22 upwards with a peripheral
projection 27 having an axial length which is longer
than the maximum axial length of the air gap to be
covered by the water jet 21 produced by the noz-
zle 20. As is known, such a maximum axial length
occurs when the upper basket 5 is arranged in the
lowest of its selectively adjustable positions. The
peripheral projection 27 is shaped with a cross-
section substantially in the form of a circular seg-
ment, with an angular extension equal to or lower
than 180°. In addition, the projection 27 is pro-
vided on the front side (right-hand side in Figure 4)
of the tubular portion 26, that is, on the side facing
the loading door (not shown) of the dishwashing
machine. Hence, the projection 27 enables the
basket 5 to be drawn out of the wash tub 3 in a
usual fashion, while at least its inner upper portion
is capable of stopping against the outer surface of
the nozzle 20 (that to this purpose is preferably a
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cylindrical surface) when the basket 5 is inserted in
its operative position. Thus, the projection 27 en-
sures correct axial alignment of the collecting con-
duit 11, 26 with the nozzle 20 and also partially
surrounds the water jet 21 throughout the air gap it
covers.

In a similar way as described with reference to
Figure 3, the portion of water jet 21 which is not
surrounded by the projection 27 is divided up, in
correspondence of the inlet mouth 22 of the col-
lecting conduit, into a central jet 23 (not shown in
Figure 4 for the sake of simplicity) and a peripheral
jet 24 which may be diverted towards the crockery
being washed through baffle means (not shown for
simplicity sake) similar to the baffle 25 shown in
Figure 3. Therefore, the central water jet 23 (not
shown in Figure 4) which supplies the spray arm 7
is isolated with respect to the interior of the wash
tub, partially by the peripheral projection 27 and
partially by the peripheral water jet 24.

As an alternative, the aforementioned hydrauli-
cally operable means capable of enclosing the
"supply" water jet throughout the air gap between
the nozzle 20 and the collecting conduit of the
spray arm 7 may have a completely mechanical
structure, as shown in Figure 5. According to this
embodiment of the invention, the collecting conduit
associated with the spray arm 7 comprises a rotary
hydraulic joint formed by a tubular portion 28
(mounted onto the basket 5) which is substantially
cylindrical and provided with a tapered lower end
29 coupled with the diffuser 11. In the tubular
portion 28 is loosely arranged a coupling pipe 30
having suitable length and freely slidable
telescopically upwards to couple with the nozzle 20
(preferably tapered) through a corresponding coun-
tersunk end portion 31. When the circulating pump
9 of the dishwashing machine is inoperative, the
coupling pipe 30 is at least partially inserted by
gravity in the tubular portion 28, as shown in con-
tinuous line in Figure 5. Under these conditions the
upper end portion 31 of the collecting conduit 11,
28, 30 is spaced from the nozzle 20 by an air gap
which allows the basket 5 to be drawn.

When the circulating pump 9 is operated the
nozzle 20 produces a water jet 21 which runs
through the said air gap and is collected by the
countersunk end portion 31 of the collecting con-
duit to supply the associated spray arm 7. More-
over, a proportion of the water jet 21 in the collect-
ing conduit is diverted to flow upwardly along the
gap between the tubular portion 28 and the cou-
pling pipe 30. Such an upwardly extending water
flow, illustrated at 32 in Figure 5, impinges upon an
annular baffle flange 33 formed on the outer sur-
face of the coupling pipe 30. Hence, the hydraulic
thrust exerted by the water flow 32 causes the
coupling pipe 30 to telescopically slide upwards
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until its upper end portion 31 abuts against the
nozzle 20 as shown in thick lines in Figure 5. It
should be noted that this hydraulic reaction caused
by the water flow 32 is effective even when the
coupling pipe 30 is in its uppermost position, by
virtue of the small axial length of the air gap and
the substantially negligible friction occurring be-
tween the tubular members 28 and 30 when the
coupling pipe is raised.

Therefore, when the circulating pump 9 is op-
erating the water jet 21 (or at least the proportion
23 thereof which supplies the spray arm 7) is
surrounded by the coupling pipe 30, and is thereby
isolated from the interior of the wash tub 3,
throughout the air gap which separates the collect-
ing conduit 11, 28, 30 from the nozzle 20 when the
pump 9 is inoperative. Thus, also in this embodi-
ment the water jet 21 is prevented from drawing
air, in correspondence of the air gap, into the spray
arm 7, which would undesirably produce noise.
Attention is also directed to the fact that even in
this embodiment the reduced water flow 32 is
advantageously diverted onto the crockery being
washed thanks to the provision of the baffle 33.

From the foregoing description the simple con-
struction and operation of the dishwashing machine
according to the invention should be apparent.

Of course, the different embodiments de-
scribed above by way of example may undergo a
number of modifications without departing from the
scopes of the invention.

Claims

1. Dishwashing machine comprising a wash fub
in which it is housed at least a removable
basket supporting a rotary spray arm arranged
fo be supplied with water by a circulating
pump through a nozzle and a collecting con-
duit connected with the spray arm, said nozzle
being capable of producing a water jet extend-
ing throughout an air gap which normally sepa-
rates the inlet mouth of said collecting conduit
from said nozzle, characterized in that hy-
draulically operable means (16,18; 22,24; 30)
are provided capable of enclosing, throughout
the said air gap, the water jet (14; 23; 21)
which supplies said spray arm (7), so as to
substantially isolating it from the interior of the
wash tub (3), when said circulating pump (9) is
in operation.

2. Dishwashing machine according to claim 1,
characterized in that said nozzle (10) is
formed on a water distribution head (13) con-
nected with said circulating pump (9) and pro-
vided with a substantially annular aperture (16)
which encircles said nozzle and is arranged fo
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produce a water wall (18) extending with a
substantially uninterrupted tubular configura-
tion, throughout said air gap, around the water
jet (14) produced by said nozzle (10), said
annular aperture (16) and said water wall (18)
forming said hydraulically operable means.

Dishwashing machine according to claim 2,
characterized in that said water wall (18)
impinges upon baffle means (19) projecting
outwardly from said collecting conduit (11,12)
and arranged to divert the water wall towards
the crockery being washed.

Dishwashing machine according to claim 1,
characterized in that in correspondence of
the inlet mouth (22) of said collecting conduit
(11; 26) the water jet (21) produced by said
nozzle (20) has a larger diameter than the inlet
mouth, into which only a central portion (23) of
the water jet (21) enters to supply said spray
arm (7), a peripheral portion (24) of said water
jet enclosing said inlet mouth (22) so as fo
form said hydraulically operable means there-
with.

Dishwashing machine according to claim 4,
characterized in that said peripheral portion
(24) of the water jet (21) impinges upon baffle
means (25) projecting outwardly from said col-
lecting conduit (11,26) and arranged to divert
said peripheral portion towards the crockery
being washed.

Dishwashing machine according to claim 4,
characterized in that said collecting conduit
(11,26) comprises on its front side a peripheral
projection (27) axially extending from said inlet
mouth (22) towards said nozzle (20), against
which it is arranged fo stop, so as to partially
surround the water jet (21) produced by said
nozzle (20), when the removable basket (5) is
positioned into the wash tub (3).

Dishwashing machine according to claim 6,
characterized in that said peripheral projec-
tion (27) is shaped with a cross-section sub-
stantially in the form of a circular segment,
with an angular extension equal to or lower
than 180°, said nozzle (20) having a substan-
tially cylindrical outer surface capable of cou-
pling at least partially with the inner surface of
the peripheral projection (27).

Dishwashing machine according to claim 1,
characterized in that said hydraulically op-
erable means comprise a coupling pipe (30)
loosely arranged in said collecting conduit (28)
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and capable of receiving the water jet (21)
produced by said nozzle (20) and sliding
telescopically towards the nozzle, by hydraulic
reaction, so as to couple therewith.

Dishwashing machine according to claim 8,
characterized in that baffle means (33) pro-
jecting outwardly from said coupling pipe (30)
are provided to receive the hydraulic thrust
exerted towards said nozzle (20) by a portion
(32) of said water jet (21) flowing along the gap
between the coupling pipe (30) and the collect-
ing conduit (28), said baffle means (33) being
arranged to divert said portion (32) of the water
jet towards the crockery being washed.
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