
WO 95/24148 DISHWASHING MACHINE FIELD OF THE INVENTION The present
invention relates to dishwashing machines. More specifically the invention
relates to dishwashing machines of a kind intended for washing a small
number of dishes, e.g. glasses, intended to be used in 5   offices, or the
like. BACKGROUND OF THE INVENTION Several types of dishwashing machines
were hitherto known and widely used. One type of dishwashing machine is a
powerful large 10   volume multipurpose dishwashing machine for use in
places where large volumes of dishes have to be cleaned. A typical machine
of this type comprises a conveyor for transporting dirty dishes through a
washing chamber where a stationary system of jets sprinkles detergent and
water onto the dishes in predetermined zones of the chamber. Dishes are
placed on one 15   end of the conveyor and after the dishes pass through
the chamber they are removed at its other end.    Another known type of
dishwashing machine is of a middle to small size and is intended for home
use and has a tray for placing dishes thereon, and with a system of nozzles
installed inside the machine for injection of detergents and water to a
washing chamber. The user loads 5   dirty dishes into the tray and then
following a washing cycle, which typically lasts for [err]-1 hours, the
tray with the clean dishes can be removed from the machine. A further known
type of washing machine is a compact machine with a continuous load-unload
carousel tray system. Such a 10   machine is intended particularly for
rapid cleaning of glasses and comprises 



a circular rotatable basket divided by a sealing partition into two
compart- ments so as to enable the user to load one half of the basket with
dirty glasses while the dishes held on the other half of the basket are
within the chamber undergoing washing.  The washing cycle typically
involves 15   pumping of a solution from a mixing chamber which depending
on the operational cycle stage is filled with a detergent, a mixture of
detergent and water or only water alone. In such a machine, water and
detergent are injected in succession, depending on the operational cycle
throughout the same nozzle system. Thus, rinsing water, when being pumped
through the 20   nozzles following the previous stage of injection of
detergents, is not sufficiently pure in that it carries a residual amount
of detergent solution and it is thus necessary to flush the washing machine
with relatively large amounts of water. The washing cycle in such a
dishwashing machine typically lasts several minutes. 25              In the
following description and claims the term "dishwashing machine" will be
used in a general sense even when the machine concerned serves also or even
mainly for washing glasses. It is an object of the invention to provide a
dishwashing machine, particularly such adapted to rapidly wash dishes,
typically glasses.    -3- It is another object of the invention to provide
a replaceable detergent container for said washing machine. GENERAL
DESCRIPTION OF THE INVENTION 5               By one aspect of the present
invention, there is provided a dishwashing machine which comprises a
dishwashing chamber, means for holding dishes within said chamber, and a
dishwashing assembly for washing dishes held within in said chamber; the
dishwashing machine has 



an operational cycle comprising steps of (a) spraying water on the dishes
10   and (b) spraying detergent on the dishes; said assembly comprises at
least two liquid spraying sub-assemblies, of which at least one is a
detergent spraying sub-assembly and at least one other is a water spraying
sub-assembly; each sub-assembly comprises a plurality of spray nozzles, one
or more liquid ducts leading from a liquid 15  reservoir to the
nozzles,.and means allowing for rapid activation and inactivation of the
spraying of liquid throughout the nozzles; the nozzles of each sub-assembly
being arranged so that their combined spraying will apply liquid on
substantially all faces of the dishes, the nozzles being either (i)
stationary within a zone of said chamber, the nozzles of all 20
sub-assemblies being within the same zone of the chamber, wherein the dish
holding means being adapted to pass dishes through said zone at each of the
steps of the operational cycle, (ii)  stationary and spatiallyh distributed
within said chamber so as to apply their liquid simultaneously on all
dishes held on the 25               dish holding means within the chamber,
or (iii) being held on one or more arms moveable within the chamber, each
such arm holding nozzles of all sub-assemblies, the arm being adapted to
pass throughout the chamber at each step of the operational cycle.    In
accordance with one embodiment of the invention, all nozzles are situated
within a zone of said chamber and said means for holding dishes are adapted
for movement within the chamber, whereby the dishes pass through said zone
at each step of the cycle. 5               In accordance with another,
preferred embodiment of the invention, all nozzles are held on one or more
moveable arms adapted for 



movement within said chamber at each step of the operational cycle, whereby
all dishes held within chamber are sprayed by the liquid sprayed at the
respective step. 10              In accordance with a further embodiment of
the invention, the nozzles of all sub-assemblies are stationary and
spatially distributed within the chamber. According to an embodiment of the
invention, the means for holding dishes comprise a loading-unloading
rotatable tray divided by a 15   vertical water impermeable partition into
a pair of identical portions; the tray being positioned such that when one
of the identical portions is within the dishwashing chamber, the other of
said portions is outside said chamber and by rotation of the tray the
positions of the portions are replaced with one another; said partition
being capable of water-tight engagement with 20   adjacent wall portions of
the dishwashing chamber. When one of said portions is within the chamber,
the dishes held thereon are washed by the dishwashing machine and dishes
can then be loaded or unloaded on the other of said portions. In accordance
with the above preferred embodiment, the 25   washing assembly typically
comprises one or two rotatable nozzles-carrying arms. Where the means for
holding dishes are the above rotatable tray, the rotation of said arms is
typically co-axial with the tray. A dishwashing machine in accordance with
the above preferred embodiment may comprise either a single
nozzles-carrying arm, e.g. a    WO 95124148 rotatable L-shaped arm
comprising a horizontal leg below the dish holding means and a vertical leg
extending above the upper faces of the dishes, there being nozzles on the
horizontal leg adapted for spraying liquid upwards onto 



the lower face of the dishes and the vertical leg carrying nozzles adapted
for 5   spraying liquid sideways and/or downwards with a slant, for
spraying liquid on the upper faces of the dishes. Alternatively, rather
than having a single arm, the dishwashing machine of the invention may have
two moveable arms, moving in parallel within the chamber, one below the
dishes and one above. 10              The dishwashing assembly preferably
comprises three liquid spraying sub-assemblies, of which one is a water
spraying sub-assembly and two are detergent spraying sub-assemblies. Of the
two detergent spraying sub-assemblies, one is for spraying of a cleaning
detergent and the other for spraying of a detergent intended to give a
shiny appearance to the 15   washed dishes (hereinafter: "shining
detergent"). The operational cycle of a dishwashing machine in accordance
with this embodiment may have five steps as follows: (a)  spraying of water
by the water spraying sub-assembly; (b)  spraying of a cleaning detergent
by one of the detergent 20              spraying sub-assemblies; (c)
spraying water by the water spraying sub-assembly; (d)  spraying a shiny
detergent by the other detergent spraying sub-assembly; and (e)  spraying
water by the water spraying sub-assembly. 25              The water for the
water spraying sub-assembly is typically supplied from an external water
supply line. The water spraying sub- assembly thus comprises a valve,
usually electrically activated, which controls the spraying of water
through the nozzles of this sub-assembly.    -6- Each of the detergent
spraying sub-assemblies comprises a 



detergent reservoir and a pump adapted to draw detergent from the reservoir
and supply it under pressure to the nozzles. The detergent reservoir may be
an internal reservoir which is periodically filled by the appropriate
detergent; 5   or alternatively and preferably, the detergent reservoir may
be a replaceable container. Such a replaceable container for use in a
dishwashing machine of the invention constitutes an aspect of the present
invention. Where the dishwashing machine uses two types of detergents, the
replaceable container will typically comprise two compartments, each
holding a different 10   detergent. The replaceable container comprises a
detergent discharge opening which is adapted to cooperate with a detergent
receiving assembly within a washing machine in a manner so that detergent
is transferred without spill from the container to said assembly.
Typically, the detergent 15   receiving assembly comprises an elongated
member having a lumen defining a liquid passageway leading from one or more
apertures at its end portion to the detergent spring sub-assembly; the end
portion being adapted for insertion through a cap fitted on the discharge
opening so that said apertures come to lie within the said container. 20
By one embodiment, said elongated member has a sharpened end which is
adapted to pierce a membrane in said cap. In accordance with another,
preferred embodiment, the cap has a central cylindrical recess with an
opening at its end which is distal from the cap's external surface, the
distal end being closed by a detachable closure 25   which once detached
can be reattached to said distal end thus re-closing the opening; and said
elongated member being cylindrical at at least an end portion thereof with
an external diameter essentially identical to the internal diameter of said
cylindrical recess, and having a length to allow it to pass through said
cylindrical recess so that its said one or more apertures come   



-7- to lie within said container; an end portion of said elongated member
being adapted for engagement with said closure; whereby once the opening of
the container is fitted onto said detergent receivng assembly, said end
portion engages with the closure which remains engaged with said end
portion as 5   long as the container and the detergent receiving assembly
remain combined, and once the container is detached from the detergent
receiving assembly, the closure is thereby pulled back to said opening and
reattaches itself onto said distal end. The invention will now be
illustrated with reference to some 10   specific embodiments depicted in
the annexed drawings. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 shows a
perspective view of a dishwashing machine in accordance with an embodiment
of the invention showing also some internal 15   components of the machine;
Fig. 2 shows a view from above with the upper wall removed; Fig. 3 shows a
portion of the dishwashing assembly of the machine of Figs. 1 and 2
carrying the spraying nozzles; Fig. 4 is a schematic representation of the
device from the same view 20   as in Fig. 2 in three operational stages.
Fig. 5 shows a cap of a detergent container in a closed state and an
elongated member of a detergent receiving assembly intended to cooperate
therewith, in accordance with a preferred embodiment of the invention; and
Fig. 6 shows the cap and assembly of Fig. 3 fitted together in a 25
manner whereby detergent can be withdrawn from the container into the
passageway within the elongated member.    



-8- DETAILED DESCRIPTION OF THE INVENTION Reference is first made to Figs.
1 and 2 showing a dishwashing machine generally designated 12 which has a
dishwashing compartment 14. A carousel tray 16, which is rotatable by means
of motor 18 and transmis- 5   sion band 20 is divided by means of partition
22 into two semi-circular portions, 16' and 16". Once the former portion is
outside chamber 14 the latter is within and vice versa. Partition 22 forms
together with adjacent wall portions 24 and 26 an essentially watertight
seal. The dishwashing machine as shown in the drawings is 10   particularly
suitable for rapid washing of glasses. These, as shown in Fig. 1, are
placed onto the portion of tray 16 which is outside chamber 14, (i.e.
portion 16' in the position shown in Figs. 1 and 2) and then the tray
rotates whereby portions 16' and 16" change positions and consequently the
glasses placed on the tray outside the chamber, come to be positioned
within the 15   chamber where they are washed. Dishwashing machine 12
further has a dishwashing assembly within chamber 14 generally designated
28 which comprises an L-shaped arm 30 holding a plurality of nozzles
belonging each to one of three liquid spraying sub-assemblies, two for
spraying of a detergent and one for the 20   spraying of water. The
detergent spraying sub-assemblies comprise liquid ducts 32 and 34 leading
each to a different detergent reservoir held within replaceable container
36, and pumps 38 and 40, respectively, for pumping the detergents to the
nozzles. Water dispensing sub-assembly comprises a water duct 42 and an
electrical control valve 44. Dishwashing assembly 25   further comprises a
motor 46 which is adapted, by the intermediary of transmission band 48, to
rotate arm 30 to and fro within chamber 14. The dishwasher machine further
comprises a control consul 50 and an upper wall 52 adapted for holding of
clean glasses.  



-9- Container 36, as shown in Fig. 2, has two compartments 54 and 56, each
holding a different detergent. Each compartment has a respective opening 58
and 60 which is covered by a piercable cap which upon insertion is pierced
by needles 62 and 64 whereupon the detergent 5   contained in each of these
compartments can be drawn by respective pumps 38 and 40. Reference is now
being made to Fig. 3 giving a more detailed illustration of rotatable arm
30. Arm 30 which is generally L-shaped has a horizontal leg 66 and a
vertical leg 68. Horizontal leg 66 has integral 10  liquid passages leading
from duct connectors 70, 72 and 74 (the latter not seen in the Fig.) to the
nozzles. Of the nozzles in arm 30 nozzles 76', 76[err] and 76 belong to one
detergent spraying sub-assembly and nozzles 78' 78" and 78[err] belong to a
second detergent spraying sub-assembly, whereas the array of plurality of
nozzles 80' and nozzle 80[err] belong to the water 15   dispensing
sub-assembly. The nozzles on horizontal leg 66 spray the liquid upwards and
the nozzles on vertical arm 68 spray the liquid sidewards with a slant;
this arrangement ensures wetting of cups on the tray from both above and
below. Nozzle 78[err] is at a level in which it will spray its liquid to
the lowermost portion of an inverted glass held on the dishwashing means 20
which in use of the glass is the upper edge which typically receives lip
stains and the like which should be removed. The sequence of operation of
the dishwasher machine is shown in Fig. 4. In the first step shown in Fig.
4(a), cups are placed on portion 16' of rotatable tray 16 and then after
activating the machine, the tray 25  rotates whereby the cups come to lie
within the chamber as shown in Fig. 4(b). Cups on portion 16[err] which
were previously cleaned within the chamber can then be removed and a new
load of cups can then be placed on 



this portion.    - 10- After the tray rotates to the position shown in Fig.
4(b), there begins the sequence of washing operation represented
schematically in Fig. 4(c). The dishwashing assembly is activated to spray
water through the water dispensing sub-assembly and arm 30 is then rotated
from the 5   position 30' to the counter position [err] as shown in Fig.
4(c). After rotation through the chamber the water spraying is ceased and
the first detergent dispensing sub-assembly is activated and the arm then
rotates from the position from [err] back to the position [err]. This is
then followed in a similar manner by reactivation of the water spraying in
the same 10   manner as above so as to rinse the detergent, the activation
of the spraying by the second detergent dispensing sub-assembly, and then
finally spraying of water and rotation of the arm again through the
chamber. It should be noted that it is also possible that rather than
passing through the chamber once at each step by rotation from the position
30' to [err] or vice versa, the 15   arm may also be made to rotate several
times in each step of the cycle, e.g. rotate from the position [err] to
position [err] and back to position 30'. It should be noted that rather
than having the arm rotated in a manner shown in the embodiment illustrated
herein, the arm may be made to move throughout the chamber in other
manners. Furthermore, rather than 20   having a single L-shaped arm as in
the illustrated embodiment, the nozzles may be situated on two arms, e.g.
two arms which rotate in parallel throughout the chamber, one from above
and one from below. It should further be noted that rather than having a
rotatable arm, the nozzles may also be stationary either within a zone of
said 25   container, and the dish holding tray is thus adapted to rotate
through the 



chamber and pass the dishes through said zone at [err]  step of the opera-
tional cycle; or alternatively, the nozzles may be distributed throughout
the washing chamber so as to be able to spray their liquid simultaneously
on all dishes held within the chamber.    - 11 - Reference is now being
made to Fig. 5 showing a cap 82 fitted onto a neck portion 84 of an opening
86 of a detergent container (only the neck portion of the container is
shown). The cap has a central cylindrical recessed portion 88 having a
distal open end 90. The distal end 90 is fitted 5   with a closure means
92. In the position shown in Fig. 3, closure means 92 seals opening 90.
Elongated member 94 forms part of a detergent receiving assembly within a
dishwasher machine of the invention and has an internal passageway (not
shown) leading from one or more openings 96 at its end 10   portion to a
detergent duct (also not shown). The elongated member terminates at a
dome-shaped head portion 98 being defined by a groove 100. The closure
means 92 has a rearward extending cylindrical portion 102 which has an
annular inward extending projecting end 104 15   adapted to snatch into
engagement with groove 100 and has lateral annular shoulders 106.  Thus,
once pushed towards one another, elongated member 94 and closure means 92
come into engagement and then the latter is pushed by the former towards
the interior of the container, thus causing its detachment from the
cyrlindrical recess 88, said closure means remaining 20   engaged in their
position with said elongated member, as can be seen in Fig. 6. Once engaged
with one another, in the position as shown in 



Fig. 6, elongated member 94 extends through cap 82 so that openings 96 are
within the container thus capable of drawing detergent from the container
25  into the passageway within the elongated member (not shown). The
external diameter of the elongated member 94 is essentially identical to
the internal diameter of cylindrical recess 88 whereby the two sealingly
associate one another.    - 12 - Once the container is detached, the
elongated member 94 is pulled back through the cylindrical recess 88,
pulling closure means 92 with it until the latter is arrested by shoulder
106, in which position closure means 92 recloses opening 90, and the
container can then be removed 5   without any excess detergent being
spilled to the surrounding.    - 13 - CLAIMS: 1.         A dishwashing
machine which comprises a dishwashing chamber, means for holding dishes
within said chamber, and a dishwashing 5   assembly for washing dishes held
within in said chamber; the dishwashing machine has an operational cycle
comprising steps of (a) spraying water on the dishes and (b) spraying
detergent on the dishes; said assembly comprises at least two liquid
spraying sub-assemblies, of which at least one is a detergent spraying
sub-assembly and at least one 10   other is a water spraying sub-assembly;
each sub-assembly comprises a plurality of spray nozzles, one or more
liquid ducts leading from a liquid reservoir to the nozzles, and means
allowing for rapid activation and 



inactivation of the spraying of liquid throughout the nozzles; the nozzles
of each sub-assembly being arranged so that their combined spraying will 15
apply liquid on substantially all faces of the dishes, the nozzles being
either (i)   stationary within a zone of said chamber, the nozzles of all
sub-assemblies being within the same zone of the chamber, wherein the dish
holding means being adapted to pass dishes through said zone at each of the
steps of the operational cycle, 20         (ii)  stationary and spatially
distributed within said chamber so as to apply their liquid simultaneously
on all dishes held on the dish holding means within the chamber, or (iii)
being held on one or more arms moveable within the chamber, each such arm
holding nozzles of all sub-assemblies, the arm 25               being
adapted to pass throughout the chamber at each of the steps of the
operational cycle. 2.         A dishwashing machine according to Claim 1,
wherein all nozzles are held on one or more moveable arms adapted for
movement within said chamber at each step of the operational cycle, whereby
all dishes    -14 - held within the chamber are sprayed by the liquid
sprayed at the respective step. 3.         A dishwashing machine according
to Claim 2, wherein the [err] movement is by rotation. 5   4.         A
dishwashing machine according to Claim 1, wherein said means for holding
dishes comprise a loading-unloading rotatable tray divided by a vertical
water impermeable partition into a pair of identical portions; the tray
being positioned such that when one of the identical portions is within the
dishwashing chamber, the other of said portions is 



10   outside said chamber and by rotation of the tray the positions of the
portions are replaced with one another; said partition being capable of
water-tight engagement with adjacent wall portions of the dishwashing
chamber. 5.         A dishwashing machine according to Claim 4, wherein the
nozzles are held on one or more rotatable arms, the axis of rotation being
15   co-axial with the axis of rotation of said tray. 6.         A
dishwashing machine according to Claim 5, comprising an L-shaped arm having
a horizontal leg below the dish holding means and a vertical leg extending
above the upper faces of the dishes, there being nozzles on the horizontal
leg adapted for spraying liquid upwards onto the 20  lower face of the
dishes and the vertical leg carrying nozzles adapted for spraying liquid
sideways and/or downwards with a slant, for spraying liquid on the upper
faces of the dishes. 7.         A dishwashing machine according to Claim 1,
comprising three liquid spraying sub-assemblies consisting of one water
spraying sub- 25   assembly and two detergent spraying sub-assemblies. 8.
A dishwashing machine according to Claim 1, comprising a replaceable
detergent container. 9.         A dishwashing machine according to Claim 8,
wherein the replaceable container comprises a detergent discharge opening
which is    - 15 - adapted to cooperate with a member of the detergent
receiving assembly within the dishwashing machine to allow leakage-free
transfer of detergent from the container to said assembly. 10.         A
dishwashing machine according to Claim 9, wherein the 5   detergent
receiving assembly comprises an elongated member having a lumen defining a
liquid passageway leading from one or more apertures at 



its end portion to the detergent spraying sub-assembly; the end portion
being adapted for insertion through a cap fitted on the discharge opening
so that said apertures come to lie within the said container. 10   11.
A dishwashing machine according to Claim 10, wherein the cap has a central
cylindrical recess with an opening at its end which is distal from the
cap's external surface, the distal end being closed by a detachable closure
which once detached can be reattached to said distal end thus re- closing
the opening; and said elongated member being cylindrical at at least 15
an end portion thereof with an external diameter essentially identical to
the internal diameter of said cylindrical recess, and having a length to
allow it to pass through said cylindrical recess so that its said one or
more apertures come to lie within said container; an end portion of said
elongated member being adapted for engagement with said closure; whereby
once the opening 20   of the container is fitted onto said detergent
receivng assembly, said end portion engages with the closure which remains
engaged with said end portion as long as the container and the detergent
receiving assembly remain combined, and once the container is detached from
the detergent receiving assembly, the closure is thereby pulled back to
said opening and reattaches 25   itself onto said distal end. 12.         A
replaceable detergent container for use in a dishwashing machine according
to Claim 8.    


