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“COMPUTER DOCKING STATION”

Field of the Invention

The present invention relates to a docking station,
presenting a refrigeration system, particularly wused
for cooling components in compact electronic
appliances, such as a laptop or notebook type
computer, and the like.

Background of the Invention

The electronic equipment in general, particularly
computers, including the portable ones, such as
laptops and notebooks, present determined electronic
components, such as microprocessors and integrated
circuits which, for a good functioning, require that
their temperature be maintained within a certain
temperature range, which is previously determined and
mainly lower than its superior limit, and which also
guarantees the maintenance of the operational
properties of these electronic components.

Due to the technological advances, mainly regarding
the processing speed of these electronic components,
problems, such as superheating and heat dissipation in
equipment using such electronic components, have been
more and more a limitation factor for the good
performance of these electronic components and
represent one of the great obstacles to the
improvement of such equipment. Besides the processors,
the integrated circuits of the computers also present
an acceptable temperature range, beyond which the
operation of said integrated circuits and of the other
circuits coupled thereto, can be compromised,
presenting operation failures. A high temperature in
computers may be also a security risk for the user.
Traditional refrigeration  systems (radiation or
convection) do not lead to an efficient refrigeration
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increasing processing capacity, neither to an
efficient dissipation of heat generated by operation
of the equipment containing such electronic
components.

The increase of heat generation of electronic
components in computers is generally accompanied by a
greater demand of the refrigeration system to
digsipate this Theat. In the case of ©portable
computers, generally pregenting a screen element
coupled to a base in which are mounted the electronic
circuits, keyboards, cable connection terminals, and
to which are aggregated peripherals, the relatively
reduced size of saild computers makes difficult, not
only the heat dissipation, but also the wuse of
refrigeration systems which reguire a larger
installation space, usually not available in this type
of computers.

As a conseguence of these inconveniences, the
electronic equipment industry has adopted
refrigeration solutions for computers, such as those
discussed in documents US4434625, US5365749,
US2005/0123418, UsS5965939, UsS6181553, Usé6415612,
US6628520, US6687123, US6826047 and US6950303, none of
them being applicable to portable computers, i.e.,
with reduced dimensions, and compriging a
refrigeration gystem utilizing a phase change
refrigerant fluid as a cooling means of a forced-air
flow to be directed to the electronic componentsg to be
cooled.

In addition to these soclutions, document US6837057
presents a refrigeration system mounted in a docking
station and using a thermoelectric element for cooling
a forced-air flow to be directed to the electronic
components of a computer coupled to the docking

station. In this previous solution, the forced-air
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flow is blown by a fan and caused to pass through a
cool face of the thermoelectric element (in solid
state), to be cooled and directed to the base of the
docked computer, and a forced-air flow i1s passed
through a heating face of this thermoelectric element
and directed away from the computer. In this prior art
golution, the cooled air is directed, from the cool
face of the thermoelectric element to the base of the
computer, through a duct provided in the docking
gstation.

Degpite dimproving the cooling efficiency of the
portable computers, without requiring increasing the
dimensions, weight and power supply thereof, such
prior art solution presents the drawback of low heat
exchange efficiency and applicability limitations.

Summary of the Invention

Tt is an object of the present invention to provide a
computer docking gtation, which presents an efficient
refrigeration of the hot regions of said computer,
through a compact refrigeration system operating with
a high energetic yield.

A further object of the present invention is to
provide a computer docking station such as cited above
and which  permite aggregating a plurality of
peripherals to be energized and operated together with
the computer coupled to the docking station.

These and other objects of the present invention are
achieved by the provision of a computer docking
station, comprising a casing presenting an air inlet,
which is open to an external environment, and a cooled
alr outlet, and housing a refrigeration system for
cooling an air flow which is caused to pass through
the interior of the casing, from the air inlet to the
cooled air outlet, said refrigeration system

comprising: a compressor pumping a refrigerant f£luid
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through a refrigeration circuit comprisging a condenser
and an evaporator, through which is caused to pass
said air flow to be cooled, said cooled air outlet
being positioned to direct the cooled air flow to the
interior of a computer seated against the docking
station.

The air flow to be directed to the computer is
produced by a wventilation means typically positioned
in the interior of the casing, but which can be also
produced by the wventilation means existing in the
interior of the computer.

The ventilation means may further provide an
additional air flow, which is passed through the
condenser and the compressor, so as to be directed to
a hot air outlet of the casing, guaranteeing a more
efficient cooling of both the condenser and the
compressor housed in the casing, whose interior can be
adequately divided in chambers, preferably provided
with noise absorbing panels.

Brief Description of the Drawings

The invention will be described below, with reference
to the encloged drawings, given by way of example of a
construction of the invention and in which:

Figure 1A schematically represents an exploded front
perspective view of a docking station and a computer
to be coupled thereto;

Figure 1B schematically represents a rear top
perspective view of the docking station partially
sectioned and receiving a computer;

Figure 2 schematically represents the docking station
in which is provided a refrigeration system
congtructed in accordance with a first embodiment of
the present invention, in which the ventilation means
is internal to the casing and illustrating, by wmeans

of arrows, the air flows passing through the interior
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of the docking station;

Figure 2A schematically represents a second embodiment
of the docking station illustrated in the previous
figure and in which the ventilation means presents a
first fan external to the casing and defined by a fan
of the computer;

Figure 3 schematically represents a partially
sectioned top perspective view of the docking station
illustrated in figures 1A, 1B and 2A;

Figure 4 represents a cross-sectional wview of the
docking station, said section taken along line IV-IV
of figure 3; and

Figure 5 represents somewhat schematically, a
partially sectioned perspective view of a possible
exemplary construction for the evaporator and the
condenser of the refrigeration system.

Description of the Illustrated Embodiments

The present invention describes a docking station 10
for a computer 20, for example of the portable type,
said docking station 10 being constructed to provide
cooling of the computer 20 received therein,
particularly the electronic components provided in the
interior of sald computer 20. The present solution
should not be considered xrestrictive to docking
stations, being also applied to correlative devices
(such as "port replicators").

The docking station 10 is provided with a casing 11
constructed in any adequate material, metallic or
synthetic, presenting an air inlet 12, which is open
to an external environment, and a cooled air outlet
13. In a constructive option, such as that illustrated
in figures 2, 2A and 4, the casing 11 also presents an
additional air inlet 14, preferably disposed
inferiorly to the casing 11, and a hot air outlet 15,
as described ahead.
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With the provision of the additional air inlet 14
inferiorly to the casing 11, the latter should be
provided with feet (not illustrated) to allow the
formation of an air intake region inferior to the
casing 11, which may be further provided with front
and side small skirts (not illustrated), to make the
whole air intake be carried out in the rear lower
region of the casing 11, preventing the transmission
of noise from the interior of the casing 11 directly
to the user.

According to the present invention, the docking
station 10 houses, in its casing 11, a refrigeration
gsystem 30 for cooling an air flow passed through the
interior of the casing 11, from the air inlet 12 to
the cooled air outlet 13.

According to the present invention, the refrigeration
system 30 is of the type using mechanical compression
of a refrigerant f£fluid in gaseous state, as
illustrated in the enclosed drawings (similar to the
household refrigeration systems, such as refrigerators
and alr conditioners).

The refrigeration system 30 comprises: a compressor 31
pumping refrigerant fluid through a refrigeration
closed circuit comprising a condenser 32 and an
evaporator 33. The compressor 31 has i1ts disgcharge
connected to an inlet of the condenser 32 by a first
duct 3la passing through a discharge muffling chamber
31b. The condenser 32 has its outlet connected to an
inlet of the evaporator 33 by means of a second duct
32a provided with a capillary portion 32b or any other
adequate restricting device. The outlet of the
evaporator 33 is connected to the suction of the
compressor 31 by means of a third duct 33a passing
through a suction muffling chamber 33b.

The condenser 32 and the evaporator 33 can be
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constructed in different manners well known by the
prior art.. In a construction form illustrated in
figure 4, and more detailed in figure 5, these heat
exchangers comprise an inlet collecting tube 324, 334,
and an outlet collecting tube 32e, 33e, generally
parallel to one another and interconnected by a
plurality of transversal tubes 32f, 33f, to which are
attached, usually by welding or brazing, upper and
lower fins 32g, 33g disposed parallel to the inlet
collecting tubes 32d, 33d and the outlet collecting
tubes 32e, 33e and which may be formed, in each of the
upper and lower sides of the transversal tubes 32F,
33f, by a respective single corrugately bent sheet
metal. As illustrated in figure 4, the condenser 32
may be surrounded by a tubular cover 32h, to force the
additional air flow to pass through its structure and
towards the compresgor 31.

The refrigeration system 30 further comprises,
preferably, although not obligatorily, a ventilation
means 34 producing the air flow which is conducted
through the evaporator 33, to be cooled thereby, said
cooled air outlet 13 being positioned in a way as to
direct the cooled air flow to the interior of a
computer 20 seated against the docking station 10.
According to the present invention, the casing 11 is
provided with openings, some of them being disposed so
as to be aligned with openings provided in the
computer 20, so that, when said computer 20 is seated
against or on the docking station 10, the opening
alignment allows that a cooled air flow is directed to
the computer 20, through the openings thereof.

In the illustrated constructions, the docking station
10 comprises a first casing portion 1lla, in which is
housed the refrigeration system 30, to be described

ahead, and a second casing portion 11b, in which is
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seated the computer 20, so that its region to be
cooled remains in contact with the cooled air outlet
13 of the casing 11. In the illustrated constructions,
the cooled air outlet 13 is defined in the second
casing portion 1lb.

The docking station 10 can also present a support
portion 10a, defined adjacent to the second casing
portion 11b, in opposition to the first casing portion
lia, and which zreceives and supports part of the
computer 20.

According to a constructive form of the present
invention, the casing 11 presgents the alr inlet 12
placed on a side wall portion of said casing 11, the
cooled air outlet 13 being provided in an upper wall
of the casing 11, particularly in an upper wall of the
second casing portion casing 11b. The hot air outlet
15 is provided in another side wall of the casing 11,
spaced from the cooled air outlet 13 and, preferably,
gspaced at least from the air inlet 12. In another
possible construction, the casing 11 is provided with
a single air inlet, which is laterally, inferiorly or
superiorly produced in the casing 11. Although the
illustrated constructions present the hot air outlet
15 spaced from the compressor 31, it should be
understood that the present invention should not be
limited to these constructions, since it i1is also
possible to arrange sald hot air outlet 15 in a wall
of the casing 11 adjacent to the compressor 31. This
construction (not illustrated) may be carried out in
the situations in which it i1s not necessary to absorb
noises caused by operation of the compressor 31. In
the present solution, as described ahead, the
additional air inlet 14 and the hot air outlet 15 are
defined considering the noige attenuation  upon

operation of the compressor 31.
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In the solution of the present invention, the
compressor 31 is of the linear type and, preferably,
with variable speed (VCC), to permit an automatic
adjustment of the refrigeration to be produced for
cooling the computer 20. The linear compressor is of
the type described in patent applications
PCT/BR2006/000286 and PCT/BR2007/000098.

According to the present invention, the ventilation
means 34 provides, besides the air flow that passes
through the evaporator 33 towards the cooled air
outlet 13, an additional air flow which is passed
through the condenser 32, through the compressor 31,
to be directed to the hot air outlet 15 of the casing
11.

With this arrangement, the additional air flow allows
increasing the condensation efficiency of the
refrigerant fluid in the condenser, thereby increasing
the cooling efficiency of the refrigeration system, as
well as making the heat, generated by the compressor
operation, be directed outwards from the casing 11 of
the docking station 10. However, it should be
understood that the additional air flow can pass only
through one of the parts of compressor 31 and
condenser 32, in order to conduct the air heated by
the respective part outwards from the casing 11.

In a way (not illustrated) of carrying out the present
invention, the air conducted by the ventilation means
34 to the compressor 31 is that admitted through the
air inlet 12 of the casing 11, said ventilation means
34 thus producing both the air flow to be cooled and
directed to the computer and an air £flow caused to
pass through the condenser 32 and/or through the
compressor 31, to be expelled outwards from the casing
11 through the hot air outlet 15.

In the embodiment illustrated in figures 1A, 1B, 2, 3
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and 4, the ventilation means 34 comprises a first fan
34a producing the air flow passed through the
evaporator 33 and directed to the cooled air outlet 13
and a sgecond fan 24b producing the additional air flow
passed through the condenser 32 and through the
compressor 31, in order to be directed to a hot air
outlet 15 of the casing 11. It sghould be understood
that both the first fan 34a and the second fan 34b can
operate admitting external air to the casing 11,
through the air inlet 12 thereof or, in another
option, the first fan 34a can draw air from the air
inlet 12 and the second fan 34b can draw external air
from the outside of the casing 11, through the
additional air inlet 14. In this embodiment, the
ventilation means 34 comprises a first fan 34a
positioned inside the casing 11 and producing the air
flow which is passed through the evaporator 33, to be
directed to the cooled air outlet 13.

According to the embodiment schematically illustrated
in figure 2A, the ventilation means 34 comprises a
first fan 34a positioned externally to the casing 11,
preferably in the interior of the computer 20. In this
construction, the fan of the computer 20 operates as a
first fan 34a of the refrigeration system 30, drawing
atmospheric air through the air inlet 12, passing it
through the interior of the evaporator 33 and through
the cooled air outlet 13, so as to produce said cooled
air flow that is directed to the interior do computer
20, through an adequate opening {(not illustrated) of
the latter and conducted to the parts thereof to be
cooled. In this constructive embodiment, the
ventilation means 34 may further comprise a second fan
34b, in a constructive and operational arrangement
already described regarding the second fan 34b of the
embodiment of figures 1A, 1B, 2, 3 and 4.
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Accoxrding to the present invention, the docking
station 10 comprises, defined in the interiocr of the
casing 11, a plurality of chambers din fluid
communication, to house the refrigeration sgystem 30
and define noise wuffling chambers, as described
ahead.

According to a particular way of carrying out the
present invention, the docking station 10 comprises,
defined in the interior of the casing 11, a first
chamber 16 open to the air inlet 12 of the casing 11,
housing the first fan 34a only in the embodiment
represented in figures 1A, 1B, 2, 3 and 4, and also
the evaporator 33, in all the illustrated embodiments,
and said first chamber 16 being maintained in £luid
communication, through the evaporator 33, with a
second chamber 17, open to the cooled air outlet 13.
According to the illustrated construction, the docking
station 10 further comprises, in the interior of the
casing 11, a third chamber 18, receiving the
additional air flow and housing the second fan 34D,
the condenser 32 and the compressor 31 and being
maintained in fluid communication with the hot air
outlet 15.

In a way of carrying out the present invention, the
docking station 10 further comprises, in the interior
of the casing 11, at least a fourth chamber defining a
exhaust chamber 19, establishing £fluid communication
between the third chamber 18 and the hot air outlet
15.

In the illustrated constructions, the first chamber
16, the third chamber 18 and the fourth chamber 19 are
provided in the first portion of casing 1lla and, the
second chamber 17, in the second portion of casing
11b. The first chamber 16, the third chamber 18 and
the fourth chamber 19 are defined separated apart by
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at least one common dividing wall, provided or
incorporated, for example, in a single piece, in other
walls of the casing 11.

According to a way of carrying out the present
invention, the casging 11 presents at least part of its
walls having noise absorbing characteristics, said
noise absorbing walls being made or coated with noise
absorbing material, guch as for example, noise
abgorbing panels 19b.

In order to minimize the transmission of noise from
the compressor 31 under operation to the casing 11 and
to the environment extermnal to the docking station 10,
the presgent solution provides said docking station 10
with an exhaust chamber 19, compriging a plurality of
muffling chambers 19a, disposed 1in series and
maintained in fluld communication with each other. The
muffling chambers 19a are also internally and
preferably provided with noise absorbing panels 19b.
In the present solution, at least one of the parts
defined by the third chamber 18 and by the muffling
chambers is internally provided with noise absorbing
panels 19b.

According to a possible constructive form (not
illustrated) of the present invention, the first
chamber 16 presents the air inlet 12, the second
chamber 17 defines the cooled air outlet 13 and the
exhaust chamber 19 presents the hot air outlet 15. In
this construction, the ventilation means 34
distributes the air, admitted through the air inlet
12, to the cooled air outlet 13 and to the hot air
outlet 15, as there is not provided an additional air
inlet 14.

In another way of carrying out the present invention,
illustrated in the enclosed drawings and in which the
casing 11 presents an additional air inlet 14, through
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which is admitted the additional air flow in the
interior of the casing 11, said additional air inlet
14 is defined open to the interior of the third
chamber 18, which houses the second fan 34b of the
ventilation means 34, the condenser 32 and the
compressor 31.

For any of the constructions presented above, the
docking station 10 in description comprises, in the
interior of its casing 11, at least one exhaust
chamber 19 establishing the fluid communication
between the third chamber 18 and the hot air outlet
15.

In a way of carrying out the present invention, the
docking station 10 also comprises a condensate
collecting device 40, disposed in the interior of the
first chamber 16 of the casing 11 and maintained in
fluid communication with a draining device 50, dashed
line illustrated in figure 4 in the form of a duct or
channel which gravitationally conducts the condensate
to the exterior of the casing 11. The condensate
collecting device 40 and the draining device 50 are
designed to prevent the condensation in the evaporator
33 from reaching the inner parts of the docking
station 10, damaging it or also the computer 20 or the
user operating the latter. In a particular embodiment
of the present invention, the condensate collecting
device 40 is defined by a collecting tray 41 disposed
under the evaporator 33.

In another way of carrying out the present invention,
full line 4dllustrated in the same figure 4, the
docking station 10 comprises a condensate collecting
device 40, also in the form of a collecting tray 41,
disposed under the evaporator 33 and maintained in
fluid communication with a condensate evaporating

device 60, in the form of an evaporating tray 61
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disposed adjacent to the compressor 31, preferably
under the latter, in the interior of the third chamber
18. The condensate captured in the collecting tray 41
is gravitationally conducted to the evaporating tray
61 by a duct 70, so that the condensate coming from
the evaporator 33 is vaporized by the heat generated
by operation of the compressor 31, being then directed
to the hot air outlet 15, thus preventing the
condensate from reaching inner parts of the docking
gtation 10, damaging it, or the computer 20 or the
user operating it.

Besides the refrigeration system 20, the present
docking station 10 comprises a plurality of
peripherals to be used upon installing the computer 20
in the docking station 10, and from the operation of
said computer 20, and also to monitor the operating
conditions of said computer 20, such as its
operational temperature, alr humidity, ambient
temperature, voltage of the power supply, etc. The
peripherals to be associated with the docked computer
20 may include, among others, keyboard, multimedia,
monitor, etc., which, although not illustrated, are
considered as accessories to be connected to the
casing 11 of the docking station 10.

While only one exemplary embodiment for the present
invention has been illustrated herein, it should be
understood that alterations can be made in the form,
number and arrangement of the different components
involved, without departing from the inventive concept
defined in the c¢laims that accompany the present

specification.
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CLAIMS

1. A computer docking station <comprising a casing
presenting an air inlet open to an external environment,
and a cooled air outlet, and housing a refrigeration
system for cooling an air flow which 1s caused to pass
through the interior of the casing, from the air inlet to
the cooled air outlet, characterized in that said
refrigeration system comprises: a compressor pumping a
refrigerant fluid through a refrigeration circuit
comprising a condenser and an evaporator through which is
caused to pass said air flow to be cooled, said cooled air
outlet being positioned to direct the cooled air flow to
the idinterior of a computer seated against the docking
station , said docking station being provided with an
additional air flow, which 1is caused to pass through the
condenser and the compressor, from an additional air inlet
to a hot air outlet of the casing, guaranteeing a more
efficient cooling of both the condenser and the compressor
housed in the casing.

2. The docking station, as set forth in claim 1,
characterized 1in that said air flow 1is produced by a
ventilation means positioned in the interior of the
casing.

3. The docking station, as set forth in claim 2,
characterized in that the ventilation means comprises a
first fan producing the forced-air flow which is passed
through the evaporator and directed to the cooled air
outlet, and a second fan producing the additional forced-
air flow.
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4. The docking station, as set forth in claim 1,
characterized in that said air flow 1is produced by a
ventilation means comprising a first fan, positioned
externally to the casing and producing the air flow which
is passed through the evaporator and directed to the
cooled air outlet.

5. The docking station, as set forth in c¢laim 4,
characterized in that the first fan 1is positioned in the
interior of the computer.

6. The docking station, as set forth in claim 5,
characterized in that the ventilation means further
comprises a second fan internal to the casing and
producing the additional air flow passed through the
condenser (32) and through the compressor , in order to be
directed to a hot air outlet of the casing.

7. The docking station, as set forth in claim 1,
characterized in that the additional air inlet is provided
at a bottom of the casing.

8. The docking station, as set forth in claim 3,
characterized in that it comprises, defined
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in the interior of the casing, a first chamber open to the air
inlet of the <casing, housing the evaporator and being
maintained in fluid communication, through the evaporator,
with a second chamber, open to the cooled air outlet.
9. The docking station, as set forth in claim 8, characterized
in that it further comprises, in the interior of the casing, a
third chamber, receiving the additional air flow and housing
the second fan, the condenser and the compressor and being
maintained in fluid communication with the hot air outlet.
10. The docking station, as set forth in claim 9,
characterized in that it further comprises, in the interior of
the casing, at least one exhaust chamber establishing the
fluid communication between the third chamber and the hot air
outlet.

11. The docking station, as set forth in claim 10,
characterized in that the exhaust chamber comprises a
plurality of muffling chambers disposed in series and
maintained in fluid communication with each other.



