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@ Compact, twin-chambered apparatus for washing and drying tableware, and procedure.

@ An apparatus for washing and drying tableware
has two chambers (114,116), one for washing and
rinsing (114), the other (116) for drying and disinfec-
tion, that are adjacent to each other and separated

by a door (120) that slides between an open position
and a tight closed position. Each chamber has its
own dish-rack feed device (143,147).
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In the field of apparatus for washing and drying
dishes the state of the art essentially comprises
two classes of apparatus: large apparatus for indus-
trial use or for large communities (for example,
hospitals) and small apparatus for use in the home,
in bars or in small commercial enterprises.

The former generally have no space restric-
tions and comprise a series of chambers, one for
each operation, for example a pre-washing cham-
ber, a washing chamber, a rinsing chamber, and a
drying chamber, the chambers being physically at
a sufficient distance from each other for the water
that performs a function in one chamber not to mix
with the water that performs another function in
another chamber. The dishes are conveyed
through the chambers inside racks that are suitably
driven by a single conveyor belt system that
passes along the different chambers; the chambers
always communicate with each other, or else flexi-
ble curtains are provided between one chamber
and the other which obviously do not create a tight
closure. An example of such apparatus is de-
scribed in EP-A-O 512 691. These apparatus wash
the dishes in a satisfactory manner, but require
large spaces for installation; in addition a good
separation is not always achieved between washing
water and rinsing water.

The machines of the second type carry out all
the operations in succession in a single environ-
ment in which the dishes are placed in a rack that
remains fixed during the series of operations. This
leads to inferior practical and hygienic results, in
that it is impossible to accommodate a wash/rinse
system and at the same time a drying/disinfecting
system in a single chamber.

The aim of the present invention is to provide a
machine for washing tableware that affords the
advantages of both of the previous solutions, i.e.
that is of limited size and nevertheless allows hy-
gienically optimal washing and drying.

These aims have been achieved with an ap-
paratus as claimed in claim 1 and a procedure as
in claim 9.

Further characteristics are stated in the subse-
quent claims.

The new apparatus comprises two adjacent
intercommunicating chambers separated from each
other by a door that can be opened and closed in a
watertight manner and a rack conveyor system that
is able to transfer the rack from one chamber to
the other while the door is raised and out of the
second chamber, according to a predetermined
program that also controls opening and closing of
the doors. According to a further characteristic the
second chamber also comprises at least one or
more germicidal lamps one of which is preferably
mounted so that it can move along at least part of
the rack conveying system.
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The new apparatus performs rapid and per-
fectly hygienic washing of the dishes but requires a
limited space, so that it can even be installed in
bars, small restaurants, hospital wards, etc.

An exemplary embodiment of the invention will
be described below with reference to the appended
drawings in which it is illustrated and in which:

figure 1 is a schematic front view of the ap-
paratus of the invention, with the
loading door open, on a reduced
scale;
is a left view of the apparatus in
figure 1;
is an axonometric view of the rack
transport device;
is an axonometric view of a part of
the apparatus in figure 1, enlarged
with respect to the previous figures;
is a schematic front view, with the
front panel removed, of a variant of
the apparatus.

With reference to figures 1-4, the dish washing
apparatus is indicated as a whole by the reference
number 10 and comprises a fixed casing 12, for-
ming a first washing/rinsing chamber 14 (with
steam outflow by means of a fan) and a second
drying/disinfecting chamber 16, a conveyor system
18 to take the racks from one chamber fo the
other; and a door system essentially comprising a
door 20 that closes between the chamber 14 and
the chamber 16.

The washing and rinsing chamber 14 is
equipped in the usual manner with fixed or rotating
washing and water spraying nozzles, which will not
be described here in detail as they are known in
themselves and can be easily applied by any tech-
nician in the field.

The drying/disinfection chamber 16 s
equipped with wet air outflow devices and hot air
input devices which are not described here be-
cause they are accessible to any technician in the
field.

In the particular embodiment illustrated, the
entrance for the dish-racks is foreseen at the front;
a hinged, manually operated door is indicated by
21 and shown lowered, but a different position
could be envisaged for the entrance. The dishes
are arranged on racks indicated by 22 in the fig-
ures, which can be configured internally with any
form of support for said dishes (not illustrated). In
particular two racks 22 can be handled simulta-
neously, one in the washing chamber 14 and one
in the chamber 16.

Above the chamber 14 a motor 24 for a ventila-
tor aspirator 25 for said chamber can be seen.

The chamber 16, as mentioned above, com-
prises a traditional drying system, for example with
hot air, which is not shown; it is also equipped with

figure 2
figure 3

figure 4

figure 5
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one or more germicidal lamps, indicated by 26,
that are known in themselves, for example various
models of ultraviolet lamps.

A motor 28 mounted on a roof 27 above the
chamber 16 provides for coordinated opening and
closing of the middle door 20 and an exit door 30.
Both doors preferably slide vertically in special
lateral tracks in the structure and, in the lowered or
closed position (dashed and dotted line), they shut
against a substantially horizontal surface, respec-
tively 20" separating the chambers, and 30'. The
door movement can be achieved in any manner. In
the example in the figures the motor 28 drives a
shaft 29 with which two drive pulleys 31, 32 are
integral; around each pulley winds a belt or rope or
the like 33 anchored to the door 30 and 34 an-
chored to the door 20, respectively. The arrange-
ment is such that opening of both doors is simulta-
neous. Obviously provision can be made for the
doors not to be opened simultaneous or for open-
ing to be brought about in another way, as desired.

The rack conveying or handling device can be
seen in figure 3 and essentially comprises, for each
chamber, a pair of parallel horizontal pulley-bearing
shafts, connected by means of belts; the shafts in
the washing chamber are indicated by 41 and 42
and the relative beli(s), chain(s) or band(s) by 43;
the shafts in the drying chamber are indicated by
45 and 46 and the relative beli(s), chain(s) or band-
(s) by 47. The arrows indicate the direction of
travel of the racks and the direction of entry.

A system of transmission belts 48, 49, 50 con-
nects the two sets of belts and transmits the move-
ment starting from a drive pulley 51. The system of
belts 48, 49, 50 is preferably situated outside the
chambers.

The apparatus works as follows. The dishes to
be washed are arranged on a rack 22 and the rack
is infroduced into the washing chamber 14; the
side door 21, of a fraditional type, is then shut.
Washing takes place with both doors 20 and 30
lowered. At the end of the washing cycle the motor
28 raises the doors 20, 30 and the transfer device
18 transfers the rack 22 from chamber 14 fo 16,
that is to say, the bands 43 convey the rack onto
the bands 47, which carry it into the drying posi-
tion. The doors 20 and 30 are then lowered again
and drying takes place by blowing in hot air in a
conventional way and disinfection by means of
germicidal lamps 26. The doors 20 and 30 are then
raised again and the rack is evacuated onto the
resting table 52. It is possible to carry out a wash-
ing/rinsing for a rack 22 positioned in chamber 14
at the same time as a drying/disinfecting for an-
other rack 22 positioned in chamber 16; at the end
of said operations, the dried rack is evacuated at
the same time as the washed rack passes into the
drying chamber.
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The various operations (washing, rinsing, steam
exhaust, opening of the door separating the cham-
bers, ftranslation of the rack from the washing
chamber to the drying/sterilisation chamber, closing
of the doors, drying, germicidal action) and the
operating variables, temperatures and times are
preferably computer-controlled; the washing oper-
ations can be started only if a sensor detects a
rack in the washing chamber and the doors are
found to be in the closed position.

Figure 5 shows a variant of the apparatus in-
dicated by 100. Some parts of the apparatus 100
are similar to those of the apparatus 10; they have
the same numbers but increased by 100 and will
not be described in detail.

The apparatus 100 thus comprises a wash-
ing/rinsing chamber 114 and a drying/disinfection
chamber 116, adjacent to each other and commu-
nicating through an opening 115. The chamber 114
communicates with the outside through a loading
opening with a door (not shown) that can be
opened manually, for introduction of the racks 22.
The chamber 116 communicates with the outside
through an opening 117. The openings 115 and
117 are closed tight by means of raisable doors in
a plurality of sections, indicated as a whole by 120
and 130 respectively. A bottom section of each of
these, 121, 131 respecitively, is joined to a raising
chain, 123, 133 respectively, each operated by a
motor 128, so that they wind and unwind simulta-
neously; raising of each bottom section therefore
causes successive raising of the other sections,
which thus remain grouped in the appropriate
space at the top of the machine. Unwinding of the
cables 123, 133 allows the sections to be lowered
by gravity until they are positioned to form a seal
between each other and against the surfaces 120’
and 130' of the apparatus (which are generally the
surfaces that define the lower water collection
tanks). The ftransfer system for the racks 22, in-
dicated by the bands 143 and 147, is substantially
similar to that of the preceding apparatus. The
water supply system, illustrated here as two rotary
sprayers, an upper one 151 and a lower one 152,
is also of the traditional type.

In the drying/disinfection chamber 116, besides
an upper germicidal lamp 126, at least one lower
germicidal lamp 154 is provided, mounted so that it
can move longitudinally and/or transversally, with
any known system: In this case also computer
control is foreseen.

Operation of the machine will now be de-
scribed.

On opening the front loading door, after the
machine has completed the loading cycles and the
parameters (temperatures) have been reached, the
computer gives its consent for the operations.
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When the rack is inserted into the washing
chamber, the rack sensor enables the washing
chamber for operation.

When the loading door is closed, if doors 120,
130 are open, they close and a door closure sensor
initiates the washing program (the times of which
can be set on the control computer). On comple-
tion of the washing time, rinsing is carried out, for a
time that can be set. Once rinsing is finished, a
fume exhaustion fan comes into operation and
frees the chamber of all steam.

When the cycle is over the computer opens
the intermediate doors and transfers the washed
rack to the drying chamber.

Once the rack has arrived in the correct posi-
tion, a sensor sends the computer the signal to
close the doors and start the drying and germicidal
ray cycle.

After a certain drying time, which eliminates
the vast majority of the residual water, the lamps
come into operation and carry out their germicidal
action for predetermined times, stopping when dry-
ing is completed.

In the meantime the washing chamber is free
and can be used for washing another rack, ir-
respective of whether the drying area is in opera-
tion or not.

In the event that a rack is being processed in
the drying chamber and another in the washing
chamber, the computer takes care of interfacing of
the two chambers and waits until both have fin-
ished the cycle before transferring the rack being
washed to the drying chamber and the one being
dried to the external resting table.

Claims

1. An apparatus for washing and drying dishes,
characterised by the fact that it comprises:
a washing-rinsing chamber (14; 114) and a
drying chamber (16; 116);
a system to convey the dish racks (22) from
one chamber to another;
said two chambers being adjacent, with a com-
municating opening that can be closed in a
watertight manner by a door (20);
said conveying system comprising a feed de-
vice (43; 143) for the washing-rinsing chamber
and a feed device (47; 147) for the drying
chamber.

2. An apparatus according to claim 1, charac-
terised in that it also comprises at least one
germicidal lamp (26; 126) in the drying cham-
ber (16; 116).

3. An apparatus according to claim 1, charac-
terised by the fact that it comprises a further
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10.

11.

door (30; 130) at the exit from the drying
chamber (16; 116) and said middle door (20;
120) and said further door (30; 130) are moved
in unison by a single motor (28; 128).

An apparatus according to claim 3, charac-
terised by the fact that the doors slide verti-
cally on tracks and the motor (28) drives belts
(33, 34) that raise said doors.

An apparatus according to claim 3, charac-
terised by the fact that each of said doors
(120, 130) is made of plurality of sections that
slide vertically reciprocally, and said motor
(128) is connected with flexible means (123,
133) to the most distant sections.

An apparatus according to claim 2, charac-
terised by the fact that it comprises at least
one lower germicidal lamp.

An apparatus according to claim 2, charac-
terised by the fact that said germicidal lamp is
mounted so that it can translate longitudinally
and/or transversally with respect to the direc-
tion in which the racks are conveyed.

An apparatus according to claim 3, charac-
terised by the fact that it comprises a control
device to co-ordinate operations for opening
and closing of the doors and feeding of the
rack conveying devices.

A procedure for washing/rinsing/drying of ta-
bleware in racks in an apparatus according to
claim 3, comprising the phases of
a) washing/rinsing of the tableware in the
washing/rinsing chamber;
b) conveying of the rack(s) from the wash-
ing chamber to the drying chamber;
c) drying, possible disinfection of tableware
in the drying chamber
characterised by the fact that phases a) and c)
take place with the racks at a standstill.

A procedure according to claim 9, characteris-
ed by the fact that the end of phase a) and
phase c¢) determines the start of phase b) and
opening of the doors, whilst the end of phase
b) determines the start of phases a) and b) and
closing of the doors.

A procedure according to claim 9, characteris-
ed by the fact that, at an interval from the start
of drying, the start of disinfection with germici-
dal lamps is determined.
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