EP 3 147 603 A1

(1 9) Europaisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3147 603 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
29.03.2017 Bulletin 2017/13

(21) Application number: 15187118.3

(22) Date of filing: 28.09.2015

(51) IntCl.:
F25D 17/04 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA

(71) Applicant: Whirlpool Corporation
Benton Harbor, Ml 49022 (US)

(72) Inventors:
* Giudici, Giorgio
21025 Comerio (IT)
* Kozlowski, Andrzej
21025 Comerio (IT)

(74) Representative: Guerci, Alessandro
Whirlpool EMEA S.p.A.
Patent Department
Viale G. Borghi 27
21025 Comerio (VA) (IT)

(54) REFRIGERATOR WITH A DEVICE FOR AN EASY OPENING OF THE DOOR

(57) A refrigerator (10) comprises a cabinet and a
door (12) in which an ice dispenser (22) is placed, such
dispenser including a user interface for driving a damper
device configured to put the inside of the cabinet into
communication with the outside when delivery of ice is

requested by the user. A manually operated device on
the user interface is configured to open the damper de-
vice in order to equalize pressure inside and outside the
cabinet for an easy opening of the door.
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Description

[0001] The present invention relates to a refrigerator
comprising a cabinet and a door in which a water and/or
ice dispenser is present, such water and/or ice dispenser
including a user interface for driving a damper device
configured to allow communication between the cabinet
and outside when delivery of water and/or ice is request-
ed.

[0002] With the term "refrigerator” is here intended any
refrigeration appliance, including vertical freezers and so
called combined products in which a fresh food compart-
ment and a freezer compartment are present. With the
term "damper device" we mean any valve or damper sys-
tem which allows the distribution of ice from the inside of
the cabinet to the outside.

[0003] In refrigeration appliances, particularly in freez-
ers, once the door is closed the pressure inside the com-
partment decreases mainly due to the combined effect
of vapor condensation and to the reduction of air volume
with temperature decrease, and the final effect is that the
force required to open the door is very high (even 100 N
or more).

[0004] One solution of this problem is simply to wait
until the internal pressure nearly equalizes with the ex-
ternal one (as some manufacturers recommend in their
instructions for use, this time being of the order of 20 to
40 seconds. Another solution known in the market is the
use of the so called "easy opening" handles. These are
handles designed with moving parts using the lever prin-
ciple to increase the force applied by the customer in
using the handle. For an immediate reopening this solu-
tion is not very effective, since the force that the user has
to exert is still very high or outside the capabilities of a
normal person.

[0005] A third solution is to apply to the product a pas-
sive valve, usually in the form of a conduit with a moving
flap thatis normally closed but opens once there is a low
pressure inside the product, allowing a pressure equali-
zation between inside and outside. These solutions can
be effective for high levels of low pressures but for mod-
erate ones usually there is not enough force to open the
moving part, therefore the effect may be not even per-
ceived by the user. Another drawback of this known so-
lution is that warm and humid air can be sucked inside
the product during normal operation due to a less than
perfect sealing of the moving element.

[0006] It is an object of the present invention to solve
the above technical problems by making easier (nearly
effortless) to re-open doors in refrigerators with an ice
dispenser.

[0007] According to the invention, this object is
reached thanks to the features listed in the appended
claims.

[0008] Products with ice dispenser have a powered
damper that closes/opens the passage between the ice
storage and the external of the product. This movement
is controlled by the control board (control process unit).
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According to one of the main features of the inventions,
by detecting the handle usage (via a mechanical switch,
a proximity sensor or the like) it is implemented a logic
that opens slightly the ice damper (it does not have to
carry out the full cycle open/close) when the user is in-
teracting with the handle. Such slight opening of the
damper equalizes the pressures between outside and
inside in very short time (1- 2 seconds max so the user
perceives it as immediate) and makes the door opening
nearly effortless (the only force needed is the one to over-
come the gasket’s magnet). The end result is that with
the solution according to the invention it is obtained an
actively controlled pressure equalization by using a valve
already present in the appliance. According to another
feature of the invention, the central process unit of the
appliance detects and records also the door opening, so
that it is possible to fine tune the working of the damper
so that, for example, it will not open (or open only mini-
mally) if the previous door opening was carried out a pre-
determined time before, so that pressures are expected
to be already equalized.

[0009] Further advantages and features according to
the presentinvention willbecome clear from the following
detailed description, provided as a non limiting example,
with reference to the attached drawings in which:

- Figure 1 is a front view of a side by side refrigerator
according to the present invention;

- Figure 2 is a perspective view of a detail of figure 1
in an open configuration of the freezer compartment
door; and

- Figure 3 is a block diagram showing the connection
between different components of the refrigerator ac-
cording to figure 1.

[0010] With reference to the drawings, a side by side
refrigerator 10 comprises a door 12 for the freezer com-
partment 14 and a door 16 for the fresh food compart-
ment. Both doors comprise handles 18 and 20 respec-
tively. In a known way, the door 12 of the freezer com-
partment is provided with a recessed housing 12a for a
water and ice dispenser 22 and with a user interface 24
particularly dedicated to the functionalities of the water
and ice dispenser 22. A paddle or sensor 24a in the re-
cessed housing 12a is part of the user interface 24 and
it cooperates with a glass or container (not shown) once
itis putinthe housing 12afor the activation of a motorized
damper 26 (figure 2) provided between an ice bin 28 (as-
sociated with an ice maker 28a) and an opening provided
in the housing 12a for delivery of ice from the ice bin 28.
The same or another paddle or sensor 24a may be used
as well for delivery of water or other beverages.

[0011] According to the invention, the handle 18 of the
freezer compartment 14 is provided with a proximity sen-
sor or switch 30 which is activated when the user ap-
proaches or touches the handle 18 with his/her hand.
The sensor or switch 30 is connected to a central process
unit 32 which is connected or is part of the user interface
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24,

[0012] The central process unit 32 is so designed that,
when it receives a signal from the sensor or switch 30, it
activates the motorized damper 26 (provided with a step-
per motor 26a) so that such damper gets opened and
pressure outside and inside the freezer compartment
gets balanced, and then it is easier for the user to open
the door 12.

[0013] As afurther alternative (figure 3), instead of us-
ing the proximity sensor or switch 30 on the door handle
18, it is possible to have a dedicated button 34 on the
user interface 24 which may be activated by the user
when he/she wants to open the door 12 without being
annoyed by the difference of pressure between outside
and inside the freezer.

[0014] According to another preferred feature of the
invention, the central process unit 32 is connected to a
sensor (not shown) which provides the unit 32 with a
signal referring to the open or closed configuration of the
door 12. The central process unit 32 detects and records
what was the time elapsed by the last opening of the
door, and it can disregard the signal coming from the
sensor or switch 30 if there are good chances that the
pressure is still equalized after the last opening. Accord-
ing to a further variant, the refrigerator 10 may be pro-
vided with a pressure sensor (not shown) inside the com-
partment 14 which may provide a pressure signal to the
unit 32 for a comparison to a threshold value below which
it is necessary the activation of the damper 26 for pres-
sure equalization when the door 12 has to be opened.
[0015] It is worth noting that the movement of the
damper 26 driven by signals coming from sensor or
switch 30 on the handle 18 is much lower than the move-
ment driven from signals from the paddle 24a and user
interface 24 when the user requests delivery of ice, there-
fore reducing intervention time and energy consumption.
[0016] Even if in the above description reference has
been made to a motorized damper 26, it is clear that the
solution according to the present invention may be used
with any kind of valve device which is able to allow or
interrupt the delivery of ice (in whatever form) from the
ice bin 28 to the ice dispenser 22.

[0017] Tests carried out by the applicant has shown
that the average force requested for reopening the freez-
er door of a commercial side by side refrigerator already
provided with a passive valve for already reducing the
pressure difference was about 73 N, while for the identical
refrigerator provided with the technical solution accord-
ing to the invention, the force requested was 59 N. Since
in the side by side refrigerators the presence of a com-
munication between the freezer compartment and the
fresh food compartment reduces already the above
opening force, the applicant expects a much higher de-
crease of the opening force when the solution is applied
to a vertical freezer without a fresh food compartment in
communication thereto.

[0018] Moreover, the proximity sensor 30 does not
need to be put on the handle 18, rather it can be a sensor
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placed in whatever spot on the door and which detects
the user at a threshold approaching distance.

Claims

1. Refrigerator (10) comprising a cabinet and a door
(12) in which an ice dispenser (22) is placed, such
dispenser (22) including a user interface (24, 24a)
for driving a damper device (26) configured to put
the inside (14, 28) of the cabinet into communication
with the outside when delivery of ice is requested,
characterized in that it is provided with a manually
operated device (30, 34) configured to open said
damper device (26) in order to equalize pressure in-
side and outside the cabinet for an easy opening of
the door (12).

2. Refrigerator according to claim 1, wherein the man-
ually operated device is a proximity sensor (30) or a
switch placed on a handle (18) of such door (12).

3. Refrigerator according to claim 1, wherein the man-
ually operated device is a dedicated button (34) on
the user interface (24).

4. Refrigerator according to any of the preceding
claims, wherein it comprises a control unit which is
configured to receive signals from a sensor which
detects when the door (12) has been opened and to
drive the damper device (26) accordingly.

5. Refrigerator according to any of the preceding
claims, wherein the damper device is a motorized
damper (26).

6. Refrigeratoraccording to claim 5, wherein the damp-
er (26) is driven by a stepper motor (26a).

7. Refrigerator according to any of the preceding
claims, wherein a pressure sensor is placed inside
the compartment (14) and is configured to provide a
signal to be compared to a pressure threshold signal
for driving the damper device (26) when the manually
operated device (30, 34) is activated and the pres-
sure inside the compartment (14) is below said
threshold signal.

8. Refrigerator according to any of the preceding
claims, wherein the cabinet defines a freezer com-
partment (14).
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