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(54) Hinge unit for refrigerator cabinet doors

(57) A hinge unit (50) for refrigerator cabinet doors
(10) comprising:
- a first support element (51) fixable to the refrigerator
cabinet (10),
- a second support element (54), fixable to the panel (30)
for closing an access gap (12) of the refrigerator cabinet
(10) and hinged to the first support element (51), so as
to rotate the panel (30) with respect to the refrigerator
cabinet (10) between a position for closing and opening
the access gap (12),
- elastic return means (53) interposed between the first
and second support element (51,54) for the return from
the opening position to the closure position, and
- locking means (55,57) adapted to removably lock ther-
ebetween the first and the second support element
(51,54) in the open position.

The distinctive characteristic of the invention lies in
the fact that the locking means comprise two snap-cou-
pling elements respectively associated to the first support
element (51) and to the second support element (54),
including a lock bolt (55) and a housing seat (57) adapted
to provide a mutual automatic coupling following a mutual
rotation between the first and the second support element
(51,54).
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Description

FIELD OF THE INVENTION

[0001] The present invention regards a hinge unit for
refrigerator cabinet doors. More in particular, the inven-
tion refers to a hinge unit for refrigerator cabinet doors
intended to be positioned within sales points for food
products or the like, for preserving and displaying such
products.

PRIOR ART

[0002] As known, refrigerator cabinets generally com-
prise a parallelepiped outer body, which is adapted to
delimit a refrigerated compartment for receiving the prod-
ucts to be preserved therein.
[0003] The refrigerated compartment is made acces-
sible through a front access gap obtained on a lateral
side of the outer body, which is closed by a door which
can be partly or entirely transparent, so as to allow the
display of the products contained therein.
[0004] Currently, the door of a refrigerator cabinet can
be provided with a door leaf or alternatively slidable.
[0005] In particular, a door provided with a door leaf
comprises un framework adapted to delimit the access
gap of the refrigerator cabinet and one or more panels
adapted to close said access gap, which are hinged to
the framework, so as to open the access gap rotating like
a door leaf.
[0006] Such refrigerator cabinets require that the door
provided with a door leaf be provided with an elastic re-
turn system which maintains it in closed position and
makes it close automatically again each time it is opened
by a customer to pick the product.
[0007] There are thus known hinge units provided with
springs which are loaded when opening the panel and
they are unloaded closing the door provided with a door
leaf once again when the panel is released.
[0008] However, during the operations of restoring the
stock of products within the cabinet, performed by the
designated personnel of the supermarket, the door pro-
vided with a door leaf should - for the sake of comfort -
remains locked in open position.
[0009] For such purpose, there are known hinge units
which, besides having elastic means for automatically
closing the door provided with a door leaf, have means
maintaining the door in open position which can be in-
serted manually by the designated personnel and are
automatically disengaged when the door is closed once
again.
[0010] However, the use of such manual actuation
means requires particular attention when calibrating
such means, in that the mechanism that maintains the
door provided with a door leaf in open position, if not
correctly forced or damaged may be locked in such po-
sition without allowing the door to return in the closure
position.

[0011] Another drawback observed in the use of such
means adapted to lock the door provided with a door leaf
in the opening position with manual actuation lies in the
fact that such means are generally arranged in positions
which are not always easy to reach for example in prox-
imity of the base of the refrigerator cabinet or of the top
part thereof, an event implying evident inconveniences
to the personnel designated to filling the refrigerator cab-
inet when actuating such means.
[0012] Furthermore, given that such can be actuated
by the designated personnel of the supermarket alone,
opening the door provided with a door leaf by the client
shall always be performed using one hand which, thus,
will always remain occupied for such operation implying
some drawbacks for the customer when the product to
be picked up has a considerable overall dimension or
weight or when it is required to pick up several products
from the same refrigerator cabinet.
[0013] An object of the present invention is to over-
come the aforementioned drawbacks of the prior art,
through a simple, rational and inexpensive solution.
[0014] Such objects are attained by the characteristics
of the invention indicated in the independent claim. The
dependent claims outline preferred and/or particularly
advantageous aspects of the invention.

DESCRIPTION OF THE INVENTION

[0015] The invention, particularly, provides a hinge unit
for refrigerator cabinet doors comprising:

- a first support element fixable to the refrigerator cab-
inet,

- a second support element, fixable to the panel for
closing an access gap of the refrigerator cabinet and
hinged to the first support element, so as to rotate
said panel with respect to the refrigerator cabinet
between a position for closing and opening the ac-
cess gap,

- elastic return means interposed between said first
and second support element for the return from the
opening position to the closure position, and

- locking means adapted to removably lock therebe-
tween the first and the second support element in
said open position.

[0016] According to the invention the locking means
comprise two snap-coupling elements respectively as-
sociated to the first support element and to the second
support element, including a lock bolt and a housing seat
adapted to provide a mutual automatic coupling following
a mutual rotation between the first and the second sup-
port element.
[0017] Due to such solution, the door provided with a
door leaf of the refrigerator cabinet may remain automat-
ically open without any effort for the operator, who will
be solely required to move the panel in opening position.
[0018] Furthermore, an aspect of the invention pro-
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vides for that the lock bolt is slidably associated to the
respective support element and is moveable from an ad-
vanced position, in which is adapted to engage the hous-
ing seat, at a receded position, countering elastic means,
for example of the type of compression springs.
[0019] Thus, the locking and unlocking the door pro-
vided with a door leaf may occur in an automatic, quick
and safe manner.
[0020] A further aspect of the invention lies in the fact
that the support element provided with the housing seat
comprises cam means adapted to move said lock bolt
from the advanced position to the receded position during
the mutual rotation of the support elements between the
closure position and the opening position for the disen-
gagement thereof from the housing seat.
[0021] Due to such aspect, both the locking of the door
provided with a door leaf in the open position and the
locking thereof is facilitated by said cam means operating
on the lock bolt.
[0022] Another aspect of the invention provides for that
the lock bolt is slidably associated along a rectilinear
guide provided in said first support element and provided
with at least one abutment element adapted to stop the
travel of the lock bolt in the advanced position thereof.
[0023] Due to such solution, the compression springs
operate only at the contact between the cam means and
the lock bolt, allowing a greater efficiency and duration
thereof and reducing the mutual contacts between the
moveable members of the hinge unit.
[0024] Furthemore, due to this solution it is possible to
have a sharpened lock bolt which allows a greater block-
ing stability and at the same time a reduced friction be-
tween the moveable members, without needing rolling
members or other similar devices.
[0025] A further aspect further of the invention provides
for that the housing seat is associated to the second sup-
port element and is moveable between a first position in
which it is aligned to the lock bolt along the sliding direc-
tion thereof, when the support elements are in the closure
position, and a second position in which it is misaligned
with respect to the lock bolt, when the support elements
are in the opening position.
[0026] Furthermore, the first and the second support
element are inclined therebetween by 90° in the opening
position and are superimposed - in plan view - in the
closure position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Further characteristics and advantages of the
invention will be apparent from reading the following de-
scription provided by way of non-limiting example, with
reference to the figures illustrated in the attached draw-
ings.

Figure 1 is a front schematic view of a refrigerator
cabinet provided with a door with a door leaf provided
with hinge units, according to the present invention.

Figure 2 is an axonometric view of a hinge unit, ac-
cording to the invention, in closure position.
Figure 3 is the axonometric view of the hinge unit of
figure 1 in opening position.
Figure 4 is the top view of figure 2.
Figure 5 is the top view of figure 3.
Figure 6 is the lateral view of figure 2.
Figure 7 is the lateral view of figure 3.
Figure 8 is the view along the line of section VIII-VIII
of figure 6.
Figure 9 is the view along the line of section IX-IX of
figure 7.
Figure 10 is the view along the line of section X-X of
figure 4.
Figure 11 is the view along the line of section XI-XI
of figure 5.

PREFERRED EMBODIMENT OF THE INVENTION

[0028] It should be initially observed that over the fol-
lowing description, the top and bottom, upper and lower
as well as left and right concepts are all deemed referred
to the view of figure 1.
[0029] The refrigerator cabinet 10 illustrated in figure
1 comprises an outer parallelepiped-shaped body 11,
which is adapted to delimit a refrigerated compartment
(not visible) for receiving the products to be preserved
therewithin.
[0030] Said refrigerated compartment is made acces-
sible from outside through an access gap 12, which is
obtained at the front part on a vertical side of the outer
body 11.
[0031] Said access gap 12 is closed by a door which
is indicated in its entirety with 20.
[0032] The door 20 comprises a fixed framework 21
adapted to delimit the access gap 12, which has a rec-
tangular shape defined by two pairs of parallel profiles,
including a pair of vertical profiles, left 22 and right 23
respectively, and a pair of horizontal profiles, upper 24
and lower 25 respectively.
[0033] The profiles 22-25 can be made of plastic ma-
terial, for example PVC, to improve thermal insulation of
the refrigerated compartment and prevent condensate
phenomena, and they can be externally covered by an
aluminium coating which improves the aesthetic features
thereof.
[0034] The door 20 comprises furthermore two panels
30, which are generally adapted to close the access gap
12 delimited by the fixed framework 21.
[0035] In particular, each panel 30 has a rectangular
shape substantially having the same height of the access
gap 12, and width equivalent to slightly greater than half
the width of the access gap 12.
[0036] Thus, each panel 30 is separately adapted to
close a respective half of the access gap 12.
[0037] Each panel 30 comprises an occlusion sheet
31, typically made of transparent material, for example
glass, to allow the display of the products contained within
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the refrigerator cabinet 10, and a frame 32 adapted to
perimetrally surround said occlusion sheet 31.
[0038] In particular, the frame 32 is defined by a series
of straight profiles that are fixed along the edges of the
occlusion sheet 31.
[0039] Also the profiles of the frame 32 can be made
of plastic material, for example PVC, and they can be
externally covered by an aluminium coating.
[0040] As illustrated in figure 1, each panel 30 is further
hinged to the fixed framework 21, so as to be able to
rotate with respect thereto around a vertical rotational
axis X and parallel to the laying plane of the framework
21. This hinge coupling is obtained through at least one
hinge unit generally indicated with number 50 and shown
in the detail in the figures 2 - 11 and which will be de-
scribed in detail hereinafter.
[0041] The hinge units 50 can be two for each panel
30 respectively arranged in an upper and lower area pan-
el 30 or alternatively one for each panel 30.
[0042] As observable in figure 1, the hinge units 50 of
the left panel 30 are arranged at the left edge of such
panel 30, vice versa, the hinge units 50 of the right panel
30 are arranged at the right edge of such panel 30.
[0043] Due to this solution, the panels 30 are adapted
to rotate in opposite directions with respect to the frame-
work 21, like two door leaves, each around its own rota-
tion axis X, between the closure position shown in figure
1 towards a further opening position of the respective
portion of the access gap 12, such that, when both panels
30 are in said further opening position, the access gap
12 is completely open.
[0044] Figures 2 to 11 show - for the sake of simplicity
- only the lower right hinge unit 50.
[0045] The hinge unit 50 comprises a first support el-
ement 51 substantially plate-like, for example rectangu-
lar-based with rounded edges, on which there are made
through holes 510 adapted to be engaged by screws 511
adapted to fix the support element to the framework 21,
for example at the lower profile 25 thereof.
[0046] In the first support element 51, substantially in
a recessed area decentred towards the right, there is
provided a cylindrical seat 512 in which there is rotatably
inserted - substantially fittingly - a rotation pin 52, which
vertically rises from the first support element 51.
[0047] The rotation pin 52 is provided with a cavity 520
internal and coaxial with the rotation pin, which is adapted
to receive a torsion spring 53, of the square-shaped bar
type coaxially inserted in the cavity 520.
[0048] The cavity 520 has a cylindrical upper area 521
adapted to receive - with clearance - the torsion spring
53 and a lower prismatic area 522, with square-shaped
base in the example, adapted to obtain a prismatic cou-
pling with the torsion spring 53.
[0049] In practice, the lower end of the torsion spring
53 is fittingly inserted in the lower area 522 of the cavity
so that to a rotation of the rotation pin 52 there corre-
sponds an equivalent rotation of the lower end of the
torsion spring 53. The torsion spring 53 extends longitu-

dinally beyond the rotation pin 52, so as to exit from the
upper area 521 of the cavity 520.
[0050] The upper end of the torsion spring 53 is adapt-
ed to be inserted in a locking nut 33 fixed to the panel
30, as known to the man skilled in the art, and shown
solely schematically in figure 2.
[0051] The locking nut 33, for example, has a
square-shaped cavity adapted to be inserted - substan-
tially fittingly - on the torsion spring 53 hindering the mu-
tual rotation between the upper end of the torsion spring
53 and the panel 30. The rotation pin 52 comprises a
widening 523 on which there are obtained a plurality of
threaded blind holes 524, radial (to horizontal axis) and
equally spaced from each other, in which there can be
inserted a pin 525 which allows to rotatably actuate the
rotation pin 52 with respect to the first support element
51 (within the cylindrical seat 512) for preloading the tor-
sion spring 53.
[0052] Then, from the first support element 51 there
rises an abutment pin 526 with vertical longitudinal de-
velopment, for example inserted in a through hole 527
made in the first support element 51 (in the figure there
are shown two of them which can be selectively engaged
by the abutment pin 526 depending on whether the hinge
unit 50 is arranged on the right or on the left of the door
30 to be opened).
[0053] The abutment pin 526 is adapted to define an
abutment position for the pin 525 against the elastic ac-
tion of the torsion spring 53, so as to preload the torsion
spring and lock the rotation of the lower end of the torsion
spring 53 with respect to the first support element 51.
[0054] The hinge unit 50 comprises a second support
element 54, also plate-like, for example with rectangular
base having bevelled edges.
[0055] The second support element 54 has a plurality
of through holes 540 in which there are inserted fastening
screws (not shown) adapted to be fastened to the frame
32 of the panel 30.
[0056] The second support element 54 further com-
prises a cylindrical cavity 541 with a vertical axis adapted
to be inserted with clearance on the rotation pin 52 for
the rotation of the second support element 54 with re-
spect to the rotation pin.
[0057] Between the rotation pin 52 and the second cy-
lindrical element 54 there is interposed a bushing 528,
inserted on the rotation pin 52 and resting on the widening
523 of the rotation pin, so as to define a surface for the
resting and rotation of the second support element 54
with respect to the rotation pin 52 and maintain the sec-
ond support element 54 raised from the first support el-
ement.
[0058] Thus the second support element 54 is hinged
to the first support element 51, through the rotation pin
52, so as to rotate the panel 30 with respect to the frame-
work 21 between a position for closing and opening the
access gap 12.
[0059] In practice, the second support element 54 is
superimposed - in plan view - to the first support element
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51 in the closure position and it is inclined, for example
by 90°, with respect thereto in the opening position.
[0060] The hinge unit 50 comprises locking means
adapted to removably lock therebetween the first support
element 51 and the second support element 54 in the
open position.
[0061] Particularly, the locking means comprise an au-
tomatic actuation lock bolt 55 which is slidably associated
to the first support element 51.
[0062] The first support element 51 comprises a recti-
linear guide 513 arranged adjacent to the cylindrical seat
512 and arranged with longitudinal axis laying on a plane
orthogonal to the rotation axis X.
[0063] In this case, the rectilinear guide 513 has a lon-
gitudinal development parallel to the longitudinal axis of
the first support element 51 and it is centred with respect
thereto.
[0064] The lock bolt 55 is adapted to slide along the
rectilinear guide 513 between an advanced position, in
which it is approached to the rotation pin 52 and a receded
position, in which it is moved away therefrom.
[0065] In practice, the rectilinear guide 513 is provided
at the left raised area of the first support element 51 and
it is defined by a notch 514 with longitudinal development
obtained in the first support element 51.
[0066] In plan view, the notch 514 is shaped to form
an open channel at the ends and delimited by a pair of
side frames 515 parallel with respect to each other be-
tween which the lock bolt 55 is adapted o slide.
[0067] The notch 514 terminates, with one of the open
ends, on the recessed area decentred towards the right
of the first support element 51 and, with the other open
end, on a widened cavity 516.
[0068] In practice, the widened cavity 516 is arranged
upstream of the side frames 515, in the sliding direction
of the lock bolt 55 from the receded position to the ad-
vanced position.
[0069] In plan view, the widened cavity 516 is perime-
trally closed on all sides except from the notch 514.
[0070] In the widened cavity 516 there are housed a
pair of compression springs 56, which are compressed
between the closed rear bottom of the widened cavity
516 (distal from the notch 514) and the rear wall of the
lock bolt 55, so as to push the lock bolt towards the ad-
vanced position thereof.
[0071] In the shown preferred embodiment the com-
pression springs 56 are of the helical type and they have
respective longitudinal axes converging therebetween.
[0072] Correspondingly, the widened cavity 516 has a
substantially tapered configuration - in plan view - which
is narrower in proximity of the rectilinear guide 513 (notch
514) and widens at the opposite closed end.
[0073] More in particular, the widened cavity 516 is
substantially V-shaped, so as to define a central area
517 in relief, interposed between the two compression
springs 56, where some of the through holes 510 can be
obtained.
[0074] However, it is not excluded that the helical

springs be arranged with longitudinal axes parallel ther-
ebetween and the widened cavity be substantially rec-
tangular-based.
[0075] The rectilinear guide 513 is provided with an
abutment element 518, for example, defined by the con-
nection shoulder between the side frames 515 and the
widened cavity 516, which is adapted to stop the travel
of the lock bolt 55 in the advanced position thereof.
[0076] The notch 514 and the widened cavity 516 are,
then, closed - at the upper part - by a cover 519 adapted
to hold - at the upper part - the lock bolt 55 and the com-
pression springs 56.
[0077] The lock bolt 55 comprises a substantially par-
allelepiped-shaped extended body 550 adapted to slid-
ably engage the rectilinear guide whose front end 551
(in the sliding direction from the receded position to the
advanced position thereof) is substantially sharp-pointed
and whose rear end 552 defines a widened wall adapted
to interfere - at the front part - with the abutment element
518 and define - at the rear part - a support area for the
compression springs 56.
[0078] The front end 551 of the lock bolt 55 is such to
protrude projecting frontally to the left raised area of the
first support element 51 being positioned above the re-
cessed area on the right side thereof.
[0079] In practice, the first support element 51 defines
a box-shaped body in which there is inserted - therewithin
- the lock bolt 55, whose front end 551 alone exits from
the open end of the notch 514 which faces towards the
rotation pin 52.
[0080] Additionally, the locking means comprise a
housing seat 57 obtained in the second support element
52 and, thus, rotatably integral therewith, which is adapt-
ed to receive the front end 551 of the lock bolt 55 when
the second support element 54 is in the opening position.
[0081] In practice, the housing seat 57 is provided at
one side (rear in figure 2) of the second support element
54 and it is obtained on a tooth 570 projecting beneath
the second support element, so that, rotating the second
support element 54 by 90° from the closure position to
the opening position, the housing seat 57 passes, at the
upper part - to the recessed area (right) of the first support
element 51, from a position in which it is not aligned with
the lock bolt 55 (along the sliding direction of the lock
bolt) to a position in which it is aligned therewith and
accessible therefrom.
[0082] Furthermore, the housing seat 57 has a sub-
stantially V-shaped profile - in plan view - so as to receive
- substantially fittingly - the advanced sharp-pointed end
551 of the lock bolt 55 when it is in the advanced position
and guarantee the centring thereof.
[0083] The tooth 570 comprises at least one rounded
side 571 arranged in lateral position with respect to the
housing seat 57 and adapted to come to contact with the
front end 551 of the lock bolt 55, during the rotary motion
of the second support element 54 with respect to the first
support element 51 between the opening position and
the closure position.
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[0084] The rounded side 571 serves as a cam for the
lock bolt 55 moving it, countering the compression
springs 56, from the advanced position to the receded
position, during the rotary motion imparted to the panel
30 by the user.
[0085] In practice, the compression of the compression
springs 46 by the rounded side 571 allow the snap-cou-
pling of the lock bolt 55 in the housing seat 57, when
opening the panel 30, and simultaneously facilitates the
exit thereof for the unlocking thereof, when closing.
[0086] The compression springs 56 are configured so
that the rigidity thereof is greater than the rigidity of the
torsion spring 53, so that when the lock bolt 55 is inserted
in the housing seat 57 the torsion spring 53 is not capable,
alone, of removing the constraint to the rotation of the
second support element 54 with respect to the first sup-
port element 51 offered by the lock bolt 55.
[0087] In the light of what has been described above,
the hinge unit 50 operates as follows.
[0088] The panel 30 is normally closed and, thus the
second support element 54 is superimposed (in the clo-
sure position thereof) to the first support element 51
pushed by the preload of the torsion spring 53.
[0089] In such configuration (Figs 2,4,6,8 and 10), the
lock bolt 55 and the housing seat 57 misaligned with re-
spect to each other and the panel 30 can be actuated in
rotation for opening the door 20.
[0090] Following a rotation of the panel 30 by 90° with
respect to the axis X (Figs 3,5,7 and 11), the housing
seat 57 rotates with the second support element 54 mov-
ing before the lock bolt 55, which, previously pushed by
the rounded side 571 of the tooth 570 in the receded
position thereof against the thrust action of the compres-
sion springs 56, it is instantaneously and automatically
moved in the advanced position (due to the action of the
compression springs 56) snap-coupling the housing seat
same.
[0091] With the lock bolt 55 engaged in the housing
seat 57 the panel 30 is forced, against the action of the
torsion spring 53 to remain in open position.
[0092] In order to unlock the panel 30 it is thus sufficient
to rotatably actuate with a minimum force, such to over-
come the action of the compression springs 56, the panel
30, so that the lock bolt 55, sliding on the sides of the
housing seat 57 and of the rounded side 571 of the tooth
570, moves in the receded position thereof and the panel
30 free to rotate towards the closure position by means
of the return action exerted by the torsion spring 53.
[0093] The invention thus conceived can be subjected
to numerous modifications and variants all falling within
the scope of protection of the invention. Furthermore all
the details can be replaced by other technically equiva-
lent elements.
[0094] In practice the materials used, as well as the
contingent shapes and dimensions, may vary depending
on the requirements without departing from the scope of
protection of the following claims.

Claims

1. Hinge unit (50) for refrigerator cabinet doors (10)
comprising:

- a first support element (51) fixable to the re-
frigerator cabinet (10),
- a second support element (54), fixable to the
panel (30) for closing an access gap (12) of the
refrigerator cabinet (10) and hinged to the first
support element (51), so as to rotate said panel
(30) with respect to the refrigerator cabinet (10)
between a position for closing and opening the
access gap (12),
- elastic return means (53) interposed between
said first and second support element (51,54)
for the return from the opening position to the
closure position, e
- locking means (55,57) adapted to removably
lock therebetween the first and the second sup-
port element (51,54) in said open position,

comprising two snap-coupling elements respectively
associated to the first support element (51) and to
the second support element (54), including a lock
bolt (55) and a housing seat (57) adapted to provide
a mutual automatic coupling following a mutual ro-
tation between the first and the second support ele-
ment (51,54), wherein the lock bolt (55) is slidably
associated to the respective support element (51)
and is moveable from an advanced position, in which
it is adapted to engage the housing seat (57), at a
receded position, countering elastic means (56),
characterized in that the lock bolt (55) is slidably
associated along a rectilinear guide (513) provided
in said first support element (51) and provided with
at least one abutment element (518) adapted to stop
the travel of the lock bolt (55) in the advanced posi-
tion thereof.

2. Unit (50), according to claim 1, wherein the support
element (54) provided with the housing seat (57)
comprises cam means (570,571) adapted to move
said lock bolt (55) from the advanced position to the
receded position during the mutual rotation of the
support elements (51,54) between the closure posi-
tion and the opening position for the disengagement
thereof from the housing seat (57).

3. Unit (50), according to claim 1, wherein the lock bolt
(55) is moveable on a plane orthogonal to the hinging
axis between the first support element (51) and the
second support element (54).

4. Unit (50), according to claim 1, wherein the housing
seat (57) is associated to the second support ele-
ment (54) and is moveable between a first position
wherein it is aligned to the lock bolt (55) along the
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sliding direction thereof, when the support elements
(51,54) are in the closure position, and a second po-
sition wherein it is misaligned with respect to the lock
bolt (55), when the support elements (51,54) are in
the opening position.

5. Unit (50), according to claim 1, wherein said elastic
means comprise at least one compression spring
(56).

6. Unit (50), according to claim 5, characterised in that
it comprises a pair of compression springs (56) of
the helical type having converging longitudinal axes.

7. Unit (50), according to claim 1, wherein the elastic
return means comprise a torsion spring (53).

8. Unit according to claim 1, wherein the first and the
second support element (51,54) are inclined there-
between by 90° in the opening position and are su-
perimposed - in plan view - in the closure position.
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