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(54) HOOD-TYPE INDUSTRIAL DISHWASHER WITH A DEVICE FOR BALANCING THE MOVEMENT 
OF THE HOOD

(57) A hood-type industrial dishwasher includes a
fixed base with a rear wall that extends upwards and on
which a vertically movable hood is mounted through two
side rods (14) and a handle (3) that rotates around a
horizontal axis (4) being rotatably mounted on brackets
(5) fixed to said rear wall, the handle (3) being equipped
with rear levers (6) connected to the upper end of bal-
ancing springs (7) through connecting plates (8)

equipped with one or more shaped slots, and the rear
levers (6) being equipped with three pins (11, 12, 13)
configured to engage alternatively the upper ends of said
shaped slots, the engagement of each pin (11, 12, 13)
being made in a more forward or backward position on
the connecting plate (8) depending on the position of the
hood so as to obtain a variable arm hinge.



EP 3 804 602 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This invention concerns hood-type industrial
dishwashers, and in particular a dishwasher equipped
with a device for "balancing the movement" of the hood
both during opening (lifting) and closing (lowering).
[0002] It is well known that a hood-type industrial dish-
washer essentially consists of a fixed base with a rear
wall extending upwards and on which a hood is mounted
through a handle and two side rods, so that the hood is
vertically movable between a closed position where it
rests on the base (during the operating cycle) and an
open position where it is raised with respect to the base
(for the loading/unloading of the dishes). Since an indus-
trial dishwasher is used to wash many dishes, the hood
is lifted and lowered by the operator many times during
the day so it is important to have a "balanced" movement,
typically obtained with levers and springs to counterbal-
ance the weight of the hood, in order to reduce the effort
required by the operator.
[0003] In hood-type dishwashers of the prior art, the
handle is hinged on brackets fixed to the rear wall of the
fixed base and is provided with rear levers inclined up-
wards to which the upper ends of balancing springs are
attached, which at the lower ends are attached to the
fixed base, the traction of the springs thus being greater
the lower the hood is. However, the balancing moment
is given by the product of the force of the springs by their
arm, i.e. the horizontal distance between the point of at-
tachment of the springs and the axis of rotation of the
handle, so that in the initial phase of the opening the
operator’s effort is greater because the arm is minimum
even if the force of the springs is maximum, while in the
final phase the hood tends to escape upwards because
the arm is maximum even if the force of the springs is
minimum.
[0004] Similarly, during the closing phase a greater ef-
fort is required at the beginning of the stroke to overcome
the force of the springs that hold the hood up, and at the
end of the stroke the hood tends to hit the fixed base.
However, it may also happen that, depending on the
choice of springs and their arm, the hood is easy to lift
but difficult to lower or vice versa. Clearly, with such a
simple geometry, balancing is necessarily a compromise
since the weight of the hood is constant while the bal-
ancing moment depends on its position, since the force
of the springs depends on their extension and the arm
depends on the position of the attachment levers.
[0005] The purpose of this invention is therefore to pro-
vide a hood-type dishwasher that is free from said draw-
back. This purpose is achieved by means of a hood-type
dishwasher including connecting plates arranged be-
tween the springs and the levers and equipped with
shaped slots, the levers being equipped with a plurality
of pins that engage alternatively said shaped slots in a
more forward or backward position on the connecting
plates depending on the position of the hood, so as to
obtain a hinge with variable arm. Other advantageous

features of this dishwasher are specified in the depend-
ent claims.
[0006] The main advantage of this dishwasher is that
it is able to achieve an optimal balancing of the hood
throughout its stroke, both when opening and closing the
hood, thus reducing the effort required by the operator.
Moreover, the fact that it is possible to decide on the
position of the pins and the shape of the slots allows to
balance the weight of the hood at will, so not only perfectly
balancing the weight of the hood but also being able to
select a different balance in different stretches of the
stroke. For example, it is possible to reduce the effect of
the springs in the final stretch where the hood approaches
the closure so that it closes autonomously by gravity, or
to increase the effect of the springs when the hood ap-
proaches the complete opening to make it rise faster in
the last stretch.
[0007] A second notable advantage of this dishwasher
is the simple structure of the balancing device, which is
economical to produce and install and requires no main-
tenance, since compared to the traditional solution it only
requires the addition of pins on the levers and of con-
necting plates with one or more shaped slots.
[0008] Still another advantage stems from the fact that
the force of each spring is transmitted through a plurality
of pins and not just one pin or hook as in the traditional
solution, improving the reliability of the dishwasher be-
cause even in the event of a breakage of one of the pins
there is at least another one that can transmit the bal-
ancing moment.
[0009] Further advantages and characteristics of the
dishwasher according to the present invention will be ev-
ident to those skilled in the art from the following detailed
description of some embodiments thereof with reference
to the attached drawings, in which:

Figs.1A-1C are vertical sectional side views of a
dishwasher according to the invention, showing the
movement of the hood from the closed to the open
position;
Figg.2A-2C are enlarged views showing the detail
of the spring/plate/lever connection in the positions
of the hood corresponding to Figs.1A-1C;
Fig.3 is a front perspective view that shows only the
components of the hood balancing device in a first
embodiment;
Fig.4 is a rear perspective view showing a variant of
the connecting plate;
Fig.5 is a rear perspective view of an exploded detail
showing a second embodiment with a further variant
of the connecting plate; and
Fig.6 is an assembled view of the components of
Fig.5.

[0010] Referring to figures 1 to 3, there is seen that a
hood-type dishwasher according to the invention tradi-
tionally includes a fixed base 1 with a rear wall 1a ex-
tending upwards and on which a hood 2 is mounted
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through a handle 3 and two side rods 14, so that hood 2
is vertically movable between a closed position where it
rests on base 1 (Fig.1A) and an open position where it
is raised with respect to base 1 (Fig.1C). More specifi-
cally, handle 3 rotates around a horizontal axis 4, being
rotatably mounted on two brackets 5 fixed to the rear wall
1a, and it is provided with two rear levers 6 inclined up-
wards to which are connected the upper ends of two pull-
ing springs 7 which at the lower end are attached to the
fixed base 1. Consequently, the force F exerted by each
spring 7 is all the greater the lower hood 2 is (i.e.
F1>F2>F3).
[0011] The innovative aspect of this dishwasher, as
mentioned above, lies in the fact that in the balancing
device the connection between a lever 6 and the corre-
sponding spring 7 is not direct, being made through a
connecting plate 8 equipped with two shaped slots 9, 10
which are engaged by three pins 11, 12, 13 arranged on
lever 6. In particular, the backward first slot 9 extends
downwards with an arcuate profile facing handle 3 and
receives the backward first pin 11, which in the position
of Fig.1A/2A is abutting against the upper end 9a of slot
9, while the forward second slot 10 is shaped to have two
top seats 10a, 10b where the intermediate second pin
12 (Fig.1B/2B) and the forward third pin 13 (Fig.1C/2C)
respectively abut.
[0012] In the closed position of hood 2, illustrated in
Fig.1A/2A, the first pin 11 is in abutment on the upper
end 9a of the first slot 9 and acts as connection pin to
transmit the force F1 of spring 7 to lever 6, and therefore
to handle 3. Thanks to the backward position of said first
pin 11, arm B1 of force F1 exerted by spring 7 is greater
than in a prior art hinge, and therefore the balancing mo-
ment transmitted to handle 3 allows to reduce the effort
of the operator in the initial phase of lifting hood 2 from
the closed position. Note that in this position the other
two pins 12, 13 are at the bottom of slot 10 and therefore
do not transmit any force.
[0013] During the lifting of hood 2, starting from the
closed position, handle 3 rotates around axis 4, counter
clockwise in the example shown, with the first pin 11 that
remains in abutment on the upper end 9a of the first slot
9 in the first stretch of the lifting stroke, for example over
264 mm. When the position shown in figure 2B is
reached, the rotation of lever 6 together with handle 3
has brought the second pin 12 into abutment on the first
top seat 10a of the second slot 10, so that the function
of transmitting force F2 of spring 7 is transferred to pin
12, which acts with a shorter arm B2 than pin 11, which
moves away from the upper end 9a of the first slot 9.
[0014] In the next intermediate stretch of the lifting
stroke, for example from 265 to 394 mm, the second pin
12 remains in abutment on the first top seat 10a of the
second slot 10 until the position shown in figure 2C is
reached, when the rotation of lever 6 has brought the
third pin 13 in abutment on the second top seat 10b. In
the next final stretch of the lifting stroke, for example from
395 to 470 mm, the function of transmitting force F3 of

spring 7 is performed by pin 13, which acts with a shorter
arm B3 than pin 12, which moves away from the first top
seat 10a of the second slot 10.
[0015] In the lowering stroke of hood 2, starting from
the open position of Fig.2C, the rotation of handle 3 is in
the opposite direction so that obviously there is an inverse
sequence with respect to that illustrated above.
[0016] It should be noted that although in the example
shown in Fig.3 specific reference is made to a balancing
device that includes two spring/plate/lever units arranged
symmetrically with respect to the vertical centre plane of
the dishwasher, which represents the preferable solution
in terms of structural complexity and smoothness of op-
eration, it is clear that what is described above is also
applicable to a device with a greater or smaller number
of spring/plate/lever units that can even be arranged not
symmetrically. Moreover, as shown in Fig.3, each lever
6 is preferably double being formed by two parallel parts,
with pins 11, 12, 13 mounted between the two parts of
the double lever passing through slots 9, 10 of the con-
necting plate 8. However, these pins could also be can-
tilevered on one or both sides of a single lever 6 as shown
below.
[0017] In the variant illustrated in Fig.4 the only differ-
ence is that the connecting plate 8, instead of being mon-
olithic, is made in two parts pivoted one to the other so
that they can carry out a relative rotation in a vertical
plane, namely an upper part 8a in which slots 9, 10 are
formed and a lower part 8b to which the balancing spring
7 is connected. In this way, it is even possible to com-
pensate for the slight bending of spring 7 that occurs
when passing from the engagement of pin 12, which is
aligned with the axis of spring 7, to the engagement of
pin 11 or 13 (Figs. 1A and 1C respectively).
[0018] In fact, because of the offset of these pins, forc-
es F1 and F3 produce on plate 8 also a small torque in
the vertical plane, clockwise and counter clockwise re-
spectively in the example shown, which through the rigid
connection with spring 7 causes a slight bending. The
presence of a joint between the two parts 8a, 8b of plate
8 prevents the transmission of this torque in order to avoid
the bending of spring 7, which however also works very
well with the monolithic plate shown in Figures 1A-3.
[0019] In a second embodiment, illustrated in detail in
figures 5 and 6, a further variant of the connecting plate
8 consists in the fact that it is made up of three parts
pivoted to each other, i.e. two identical upper parts 8a in
which slots 9, 10 are formed and a lower part 8b to which
the balancing spring 7 is connected. In this way, not only
is it possible to obtain the relative rotation in a vertical
plane between the two parts 8a and 8b for the reason
explained above, but lever 6 can be realized as a single
lever with pins 11, 12, 13 arranged cantilevered on both
sides of lever 6, as mentioned above.
[0020] It is clear that the above-described and illustrat-
ed embodiments of the dishwasher according to the in-
vention are only examples susceptible to numerous var-
iations and can be combined with each other. In partic-
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ular, the exact shape, size and position of slots 9, 10 and
of the corresponding pins 11, 12 and 13 may vary ac-
cording to the points of the stroke at which it is desired
to make the transition from one pin to another.
[0021] Furthermore, although the illustrated example
shows two slots 9, 10 respectively engaged by a pin 11
and two pins 12, 13 there could be one slot for each pin
or a single shaped slot with three seats for all pins, de-
pending on the distances between the pins and the size
of the cross-section of plate 8 (or its parts 8a, 8b). This
also applies, of course, to the case where the number of
pins is greater or smaller than the three pins shown in
the example, with consequent adjustment of the number
of slots.
[0022] Finally, it is clear that although the invention is
described and claimed with reference to the example
shown in which the pins are on levers 6 and the slots are
on plates 8, the same result could be obtained with a
simple kinematic inversion by placing the pins on plates
8 and forming the slots on levers 6.

Claims

1. Hood-type industrial dishwasher comprising a fixed
base (1) with a rear wall (1a) extending upwards and
on which there is mounted a hood (2) vertically mov-
able between a closed position where it rests on said
fixed base (1) and an open position where it is raised
with respect to the fixed base (1), said hood (2) being
mounted on the fixed base (1) through two side rods
(14) and a handle (3) that rotates around a horizontal
axis (4) being rotatably mounted on one or more
brackets (5) fixed to said rear wall (1a), said handle
(3) being equipped with one or more rear levers (6)
connected to the upper ends of as many balancing
springs (7) whose lower ends are secured to the fixed
base (1), characterized in that it further includes
one or more connecting plates (8) arranged between
each of said balancing springs (7) and each of said
rear levers (6), each of said connecting plates (8)
being equipped with one or more shaped slots and
each rear lever (6) being equipped with a plurality of
pins or vice versa, said pins being arranged at dif-
ferent distances from said horizontal axis (4) and
configured to engage alternatively the upper ends of
said one or more shaped slots, the engagement of
each of said pins being realized at a more backward
or forward position on the connecting plate (8) de-
pending respectively on whether the hood (2) is in a
lower or higher position.

2. Hood-type industrial dishwasher according to claim
1, characterized in that the pins on each rear lever
(6) or connecting plate (8) are three in number (11,
12, 13).

3. Hood-type industrial dishwasher according to claim

1 or 2, characterized in that the shaped slots on
each rear lever (6) or connecting plate (8) are two in
number (9, 10).

4. Hood-type industrial dishwasher according to any of
the previous claims, characterized in that at least
one slot (10) is engaged by a plurality of pins and
equipped with as many seats at the top (10a, 10b).

5. Hood-type industrial dishwasher according to any of
claims 1 to 3, characterized in that each slot is en-
gaged by only one pin.

6. Hood-type industrial dishwasher according to any of
the previous claims, characterized in that each con-
necting plate (8) is formed by an upper part (8a), in
which the one or more slots are formed or the pins
are arranged, and a lower part (8b) to which is se-
cured the corresponding balancing spring (7), said
two parts (8a, 8b) being pivoted to each other so as
to be able to make a relative rotation in a vertical
plane.

7. Hood-type industrial dishwasher according to any of
the previous claims, characterized in that each le-
ver (6) is a double lever formed by two parallel parts.

8. Hood-type industrial dishwasher according to the
preceding claim, characterized in that each double
lever (6) has a plurality of pins mounted between the
two parts of the double lever (6) passing through
slots formed in the corresponding connecting plate
(8).

9. Hood-type industrial dishwasher according to claim
6, characterized in that each connecting plate (8)
comprises two identical upper parts (8a) arranged
on opposite sides of a single lever (6).
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