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(54) DOOR HEIGHT ADJUSTMENT SYSTEM

(67)  The present invention belongs to the technical
field of household appliances movable components, and
preferably refrigeration appliances.

Problem to be solved: The current solutions provide
for the use of a component (2) for door height adjustment,
however, this component (2) is liable to involuntary re-
moval and movement, which are detrimental to the useful
life of such component (2). Troubleshooting: it is dis-
closed a door height adjustment system provided with a
locking means related to the positioning of said modular
component (2), said locking means defined by the coop-
erative engagement between a rib (22) or projection (22)
arranged on the modular component (2) and a groove
(3) or recess (3) arranged on the lower perpendicular
surface (12) of the door (1).
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Description

Field of the invention

[0001] The present invention refers to a door height
adjustment system and in particular a pivoting door
height adjustmentrelative to a body, cabinet or fixed stop.
In general, the door height adjustment system provides
ameans of increasing the vertical or longitudinal distance
of a door relative to a parallel basis on which is arranged
the fixing shaft which enables and serves as a reference
for the pivoting movement of said door relative to a body,
cabinet or fixed stop.

[0002] Preferably, but never limited to, the door adjust-
ment system is especially designed for a vertical refrig-
erator door.

Background of the invention

[0003] By way of explanation, the current state of the
art is exemplified by means of a vertical refrigerator,
which - obviously - comprises a pivoting door relative to
the fixed cabinet thereof.

[0004] Thus, as a person skilled in the art knows, ver-
tical refrigerators comprise at least one cooling and / or
freezing chamber and at least one door, wherein the ac-
cess to inside of said cooling and / or freezing chamber
is carried out by opening at least one door.

[0005] Conventionally, a door of a vertical refrigerator
is pivotally fixed to the cabinet in which the cooling and
/ or freezing chamber is defined. The current state of the
art includes a plurality of designs and embodiments of
pivoting fixing means applied to vertical refrigerators.
[0006] In general, such pivoting fixing means applied
to vertical refrigerators comprise cooperating pin-hole
assemblies, wherein typically atleast one pin is arranged
onthe structural cabinet, and atleastone hole is arranged
on the refrigerator door. Eventually, bushings and other
types of bearings are provided between the cooperating
pin and hole.

[0007] In view of the conventional embodiments of co-
operating pin-hole assemblies used in vertical refrigera-
tors, it is intuitive to realize that, over time, natural wear
occurs between these components. Such wear is due to
the weight force exerted by the door on the cooperating
pin-hole assembly, and to the movement of the door hole
with respect to the pin of the cabinet. By comprising an
expected result, it is common that cooperating pin-hole
assemblies, used in vertical refrigerators, are designed
so as not to have their functioning impaired and / or frus-
trated by this natural wear.

[0008] However, this same natural wear is the main
responsible for the alteration of the refrigerator door
height in relation to the refrigerator cabinet. It is noted
thatthe alteration of the refrigerator door heightin relation
to therefrigerator cabinetis usually described by a person
skilled in the art as door "falling / slope".

[0009] The mentioned alteration of the refrigerator
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door heightin relation to the refrigerator cabinet, by itself,
is not a serious problem when observed in vertical refrig-
erators composed of only one door, or even of multiple
doors vertically arranged with respect to each other. This
is because, besides of not damaging the refrigerator’s
efficiency, said alteration of the refrigerator door height
in relation to the refrigerator cabinet is difficult for a user
to notice.

[0010] However, the alteration of the refrigerator door
height in relation to the refrigerator cabinet can be con-
sidered negative when observed in vertical refrigerator
composed of at least two doors horizontally arranged in
relation to each other. This is because, while not dam-
aging the refrigerator efficiency, the alteration of the re-
frigerator door height in relation to the refrigerator cabinet
ultimately promotes the misalignment between the said
horizontally arranged doors, thus, and due to the differ-
ence of weight and products that these doors support,
the height alteration of each of the doors tends to occur
at chronologically different times.

[0011] This means that in vertical refrigerator com-
posed of atleast two doors horizontally arranged relative
to each other, a door "falls" before the other, creating a
poor aesthetic perception for the user.

[0012] Based on this problem, the prior art already em-
braces possible solutions to minimize the effects of the
known door "falling / slope".

[0013] Among the known solutions, there is one de-
scribed in document CN202347979.

[0014] Document CN202347979 describes a modular
component specifically designed for vertical refrigerator
door height adjustment. Said modular component is a
kind of laminate board wherein is defined a through- hole
accessible by a first edge hollow portion, and a through-
channel accessible by a second edge hollow portion.
[0015] Thus, said modular component is capable of
being inserted between the lower surface of the refriger-
ator door and the upper surface of the cabinet structure
portion, where the pin of the cooperating pin-hole assem-
bly is arranged on. The through- hole of the modular com-
ponent is filled by said pin of the cooperating pin-hole
assembly and the through- channel of the modular com-
ponentis filled by some other body (a screw, for example)
also belonging to the cooperating pin-hole assembly.
[0016] Although the modular component described in
document CN202347979 comprises an interesting solu-
tion to the problem regarding the door "falling / slope", it
is noteworthy that there are some aspects clearly sus-
ceptible to improvements, among which: i) said modular
component is not configured to be removable after in-
stallation; ii) said modular component presents a great
mechanical fragility; and iii) said modular component, in
some cases, can not accompany the pivoting movement
of the refrigerator door, which can become apparent and
exposed.

[0017] With regard to the removal impossibility, it is
noted that the modular component described in docu-
ment CN202347979 lacks any means of removal. This
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aspect cannot be considered as a problem in vertical
refrigerators composed of only one door, or even of mul-
tiple doors vertically arranged relative to each other, con-
sequently, this type of refrigerator does not require re-
moving the modular component after installation. How-
ever, this does not occur in the vertical refrigerators com-
posed of at least two doors horizontally arranged relative
to each other, which, on certain occasions, can require
removing the modular component previously installed in
order to realign the doors, taking into account these pre-
sented again the same level after prolonged use.
[0018] With regard to the mechanical fragility, it is pos-
sible to consider that the modular component described
in document CN202347979 comprises a thin thickness,
which allows the deformation of the edge of the through-
hole, so that the pin of the cooperating pin-hole assembly
can fill this area. However, such thin thickness tends not
to withstand the stress generated during the attachment
of the modular component in the pin. Such stress is par-
ticularly harmful to the skirting region of the through- hole.
[0019] Withregard to the undesirable movement of the
modular component described in  document
CN202347979, it is possible to note that, by not existing
any limiter and / or limit stop, said modular component
can or can not follow the movement of the refrigerator
door.

[0020] Notably, the above-explained problems can be
observed in any type of pivoting "vertical" door relative
to a body, cabinet or fixed stop. Therefore, based on the
above described scenario that the present invention aris-
es.

Objectives of the invention

[0021] Therefore, one of the objectives of present in-
vention is to disclose a door height adjustment system
that provides for the use of a modular component capable
of being easily inserted and / or removed from its func-
tional position defined between the body, cabinet or fixed
stop and the lower surface of said door.

[0022] Another objective of present invention is to in-
crease the mechanical strength of the component for the
refrigerator door height adjustment without changing its
majority thickness and / or its ease of annexation.
[0023] Finally, it is also an objective of present inven-
tion that the component for the refrigerator door height
adjustment comprises effective means capable of pre-
venting its undesirable movement, so as to synchronize
such movement with the refrigerator door movement.

Summary of the invention

[0024] All the above defined objectives are fully
achieved by means of a door height adjustment system
mentioned herein, which comprises at least one door ca-
pable of pivoting angular movement relative to a fixed
reference body provided with at least one lower perpen-
dicular surface physically associated with said fixed ref-
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erence body by means of at least one fastening pin trans-
versely arranged between said lower perpendicular sur-
face of the door and said fixed reference body, wherein
said lower perpendicular surface of the door further com-
prises at least a groove or recess, and at least one mod-
ular component provided with at least one semicircular
span accessible through atleast one edge hollow portion,
being capable of attachment to said fastening pin and
being arranged between said lower perpendicular sur-
face of the door and said fixed reference body.

[0025] According to present invention, said modular
component and said lower perpendicular surface coop-
erate with each other so as to define a locking means
related to the positioning of said modular component,
wherein said locking means comprises at least a coop-
erative engagement defined between at least a rib or
projection arranged on the modular component and at
least a groove or recess arranged on the lower perpen-
dicular surface of the door

[0026] In general, the lower perpendicular surface of
the door can comprise an integral portion of the door
itself, abaseboard attachable to the door, or even a mod-
ular body directly or indirectly associated with the door.
Furthermore, the groove or recess can be defined in the
door itself, in the baseboard attachable to the door, or in
the modular body associated with the door.

[0027] Preferably, the groove or recess comprises a
circular groove or recess concentrically aligned with the
fastening pin, and the rib or projection of the modular
component comprises a semicircular rib arranged on the
edge of the semicircular span.

[0028] Optionally, the modular component further
comprises at least one prominent flap and / or at least
one contact stop cooperating with at least one portion of
the lower perpendicular surface of the door.

Brief description of the drawings

[0029] The presentinvention will be described in detail
based on the figures listed below, including:

Figure 1 illustrates, in exploded perspective, arefrig-
erator door provided with vertical door height adjust-
ment system according to present invention;
Figures 2 and 3 illustrate, respectively, lower views
of the refrigerator door of Figure 1, with and without
the modular component for the door height adjust-
ment in accordance with the present invention;
Figures 4 and 5 illustrate, in enlarged view, the mod-
ular component for the door height adjustment in ac-
cordance with the present invention;

Figure 6 illustrates in expanded view, the interaction
between the modular component for the door height
adjustment and the door itself; and

Figures 7 and 8 illustrate in schematic section, the
interaction between the modular component for the
door height adjustment and the door itself.
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Detailed description of the invention

[0030] According to the present invention, it is dis-
closed a novel door height adjustment system which en-
ables pivoting door height adjustment relative to a body,
cabinet or fixed stop, such as vertical refrigerator doors.
[0031] Thus, it is important to note that although the
preferred embodiment of the present invention, illustrat-
ed in Figures 1, 2, 3, 4, 5, 6, 7 and 8, refer to a vertical
refrigerator door, the scope and range of the present in-
vention is not limited to this specific application, i.e., the
door height adjustment system disclosed herein is able
to be applied to any equipment composed of a door ca-
pable of pivoting angular movement relative to a fixed
reference body, wherein said door is physically associ-
ated with a fixed reference body by means of at least one
fastening pin transversely arranged therebetween.
[0032] As illustrated in Figures 1, 2 and 3, the door
height adjustment system is essentially composed of a
door 1 and a modular component 2 capable of being in-
serted and removed between the door 1 and the fixed
reference body thereof (not shown), so as to change the
distance between the latter.

[0033] According to the preferred embodiment of the
present invention, the door 1 comprises a solid body
which defines or comprises an upper perpendicular sur-
face 11 and a lower perpendicular surface 12.

[0034] In this contextit should be noted that both upper
perpendicular surface 11 and lower perpendicular sur-
face 12 can comprise an integral portion of the door 1
itself (in the case of a large thickness door, where are
defined an upper plane and a lower plane), a headboard
and / or a baseboard attachable to the door (in the case
of a thin thickness door or a door formed by more than
one "wall", requiring the use of a headboard and / or
baseboard, as is known by a person skilled in the art), or
a modular body 4 directly or indirectly associated with
the door 1, as illustrated in Figure 1, where it is observed
that the so-called lower perpendicular surface 12 partic-
ularly comprises the "lower surface" of the said modular
body 4, which is associated with the door 1 through the
baseboard.

[0035] Furthermore, as previously mentioned - and re-
gardless of how the upper perpendicular surface 11 and
the lower perpendicular surface 12 are defined - the door
1 is capable of pivoting angular movement relative to a
fixed reference body (not shown and which can comprise
a cabinet, a frame, etc.), wherein the association of the
door 1 and said fixed reference body thereof is performed
by means of a fastening pin 5 transversely arranged be-
tween the lower perpendicular surface 12 of the door 1
and the said fixed reference body. Preferably, such as-
sociation between the door 1 and said fixed reference
body thereof is also aided by a fastening pin (not shown)
arranged between the upper perpendicular surface 11 of
the door 1 and the said fixed reference body.

[0036] It is also important to note that, as shown in
Figures 2, 7 and 8, the lower perpendicular surface 12
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of the door 1 comprises a groove or recess 3 which, ac-
cording to the preferred embodiment of the present in-
vention, has a ring or circular form concentrically aligned
with the fastening pin 5.

[0037] Inview of the possibilities of embodiment of the
aforementioned lower perpendicular surface 12, it is
worth noting that the said groove or recess 3 can be de-
fined in the door 1 itself (in case of alarge thickness door,
where are defined a upper plane and a lower plane), it
can be defined in the baseboard attachable to the door
1 (in the case of a thin thickness door or a door formed
by more than one "wall", it is required the use of a head-
board and/ or baseboard, as is known by a person skilled
in the art), or it can be defined in the modular body 4
associated with the door 1, as illustrated in Figure 2.
[0038] According to the preferred embodiment of the
present invention, the said modular component 2, as
shown in detail in Figures 4 and 5, is essentially defined
by a laminar body, which is preferably made of polymeric
alloys.

[0039] In general, said laminar body comprises four
important details: the semicircular span 21, the rib or pro-
jection 22 arranged on the edge of the semicircular span
21, the contact stops 23 and 24, and a prominent flap 25.
[0040] Said semicircular span 21 is arranged near the
center of the laminar body perimeter, and is accessible
through at least one edge hollow section. Preferably, the
semicircular span 21 comprises about 75% of the outline
of a circle, or, approximately 270°.

[0041] The rib or projection 22 relates to an addition of
material in at least one edge portion of the semicircular
span 21. As illustrated in Figures 4 and 5, said rib or
projection 22 covers the entire outline of the semicircular
span 21, increasing the thickness of the edge thereof on
both surfaces of the laminar body, namely, the rib or pro-
jection 22 of the modular component 2 comprises a sem-
icircularrib arranged on the edge of the semicircular span
21.

[0042] For a better description, the contact stops 23
and 24 can be arbitrarily referred to as the first contact
stop 23 and second contact stop 24. The first contact
stop 23 comprises a peripheral portion of the laminar
body wall, wherein the semicircular span 21 is arranged
on. The format and positioning of the first contact stop
23 canalso be varied according to specific characteristics
of the project. The second contact stop 24 is defined in
a region of the laminar body extending from the region
where the semicircular span 21 is arranged on. So, it can
be observed that the second contact stop 24 comprises
at least one wall portion of said extended region (similar
to an appendix). The format and positioning of the second
contact stop 44 can be variable according to specific
characteristics of the project.

[0043] The said prominent flap 25 is projected from
one end of the laminar body perimeter, thus defining a
prominent projection. According to the preferred embod-
imentofthe presentinvention, the prominentflap 25 com-
prises a semicircular outline and provides for a through-
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hole specially dedicated to the possible cooperation - dur-
ing the eventual removal of the modular component 2 for
door height adjustment - with an extraction tool (not
shown).

[0044] The door height adjustment system now pro-
posed, which is composed of the elements widely de-
tailed above, stands out by the fact that the modular com-
ponent 2, besides defining a means capable of adjusting
the door height 1 in relation to a fixed reference body (not
shown) by changing the relative distance between them,
also provides for a cooperative interaction with said per-
pendicular lower face 12 to define a locking means as-
sociated with the positioning of said modular component
2

[0045] This locking means is especially defined by the
cooperative engagement between the rib or projection
22 arranged on the modular component 2 and the groove
or recess 3 arranged on the lower perpendicular surface
12 of the door 1.

[0046] Thus, due toits geometry,the modulating mem-
ber 2 can be easily attached to the fastening pin 5 in order
to change the relative distance between the door 1 and
the fixed reference body (not shown).

[0047] Oncethe said modularcomponent2isarranged
between the door 1 and the fixed reference body, it is
noted that the whole weight of said door 1 acts thereon,
and in this sense, that is emphasized the locking means,
therefore, the weight of the door 1 is fully concentrated
in the cooperative engagement between the rib or pro-
jection 22 arranged on the modular component 2 and the
groove orrecess 3is arranged on the lower perpendicular
surface 12 of the door 1. It hinders undue and undesired
removal of said modular component 2.

[0048] Accordingly, the voluntary and desired removal
of said modular component 2 involves the handling of
the door 1 itself, which needs to be "lifted" so that the
modular component 2 can be removed. In this scenario,
there is a prominent flap 25 of the modular component
2, which acts - during voluntary and desired removal of
said modular component 2 - as the main handling point.
[0049] Figures 2 and 3 illustrate an example of attach-
ment / assembling of the modular component 2 on the
fastening pin 5.

[0050] Specifically in Figure 2, it is noted that the mod-
ular member 2 is outside the fastening pin 5. Especially
in Figure 3, it is noted that the modular component 2 is
inserted into the fastening pin 5, duly housed on the lower
perpendicular surface 12 of the door 1, which - in this
case - is defined in the modular body 4.

[0051] As illustrated in detail in Figures 7 and 8, it is
observed that, in fact, the rib or projection 22 arranged
on the modular component 2 and the groove or recess
3 arranged on the lower perpendicular surface 12 of the
door 1 cooperate with each other, defining a locking
means associated with the positioning of said modular
component 2.

[0052] In addition to the advent of the locking means
related to the positioning of said modular component 2,
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the present invention also proposes that the contact
stops 23 and 24 perform contact interfaces with the mod-
ular body 4 which are able to limit the angular movement
of the modular component 2, such movement that could
occur during the pivoting angular movement of the door 1.
[0053] Therefore, it is disclosed a door height adjust-
ment system using a modular component 2 to change
the relative distance between the door 1 and the fixed
reference body (not shown), it also provides for a locking
means associated with the positioning of said modular
component 2, and, optionally, contact interfaces capable
of limiting the angular movement of the modular compo-
nent 2.

[0054] Since it was described an example of a pre-
ferred embodiment of the present invention, it should be
understood that the scope thereof encompasses other
possible variations, being only limited by the content of
the claims, including therein the possible equivalents
means.

Claims
1. Door height adjustment system, comprising:

at least one door (1) capable of pivoting angular
movement relative to a fixed reference body;
said door (1) being provided with at least one
lower perpendicular surface (12); said door (1)
being physically associated with said fixed ref-
erence body

by means of at least one fastening pin (5) trans-
versely arranged between said lower perpendic-
ular surface (12) of the door (1) and said fixed
reference body; said lower perpendicular sur-
face (12) of the door (1) further comprising at
least one groove or recess (3);

at least one modular component (2) provided
with at least one semicircular span (21) acces-
sible through at least one edge hollow portion;
said modular component (2) being capable of
attachment to said fastening pin (5) being ar-
ranged between said lower perpendicular sur-
face (12) of the door (1) and said fixed reference
body;

said door height adjustment system is especially
CHARACTERIZED by the fact that said modu-
lar component (2) and said lower perpendicular
surface (12) cooperate with each other to define
alocking means related to the positioning of said
modular component (2);

said locking means comprises at least one co-
operative engagement defined between at least
a rib or projection (22) arranged on the modular
component (2) and at least one groove or recess
(3) arranged on the lower perpendicular surface
(12) of the door (1).
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Door height adjustment system according to claim
1, CHARACTERIZED by the fact that the lower per-
pendicular surface (12) of the door (1) comprises an
integral portion of the door (1) itself.

Door height adjustment system according to claim
1, CHARACTERIZED by the fact that the lower per-
pendicular surface (12) of the door (1) comprises a
baseboard attachable to the door (1).

Door height adjustment system according to claim
1, CHARACTERIZED by the fact that the lower per-
pendicular surface (12) of the door (1) comprises a
modular body (4) directly associated with the door

(1)

Door height adjustment system according to claim
1, CHARACTERIZED by the fact that the lower per-
pendicular surface (12) of the door (1) comprises a
modular body (4) indirectly associated with the door

(1)

Door height adjustment system according to claim
2, CHARACTERIZED by the fact that the groove or
recess (3) is defined in the door (1) itself.

Door height adjustment system according to claim
3, CHARACTERIZED by the fact that the groove or
recess (3) is defined in the baseboard attachable to
the door (1).

Door height adjustment system according to claim 4
or 5, CHARACTERIZED by the fact that the groove
or recess (3) is defined on the modular body (4) as-
sociated with the door (1).

Door height adjustment system according to claim
1, CHARACTERIZED by the fact that the groove or
recess (3) comprises a circular groove or recess con-
centrically aligned with the fastening pin (5).

Door height adjustment system according to claim
1, CHARACTERIZED by the fact that the rib or pro-
jection (22) of the modular component (2) comprises
a semicircular rib arranged on the edge of the sem-
icircular span (21).

Door height adjustment system according to claim
1, CHARACTERIZED by the fact that the modular
component (2) further comprises at least one prom-
inent flap (25).

Door height adjustment system according to claim
1, CHARACTERIZED by the fact that the modular
component (2) further comprises atleast one contact
frame (23, 24) cooperating with at least a portion of
the lower perpendicular surface (12) of the door (1).
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