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Description

[0001] The present invention relates to a portable re-
frigerator comprising a rechargeable battery pack which
many be detachable from a main housing and may be
recharged through a conventional AC power source, a
detachable solar panel, a car power output, and any DC
power supply.

[0002] Portable refrigerators have widely been utilized
around the world. A conventional portable refrigerator
may utilize a compressor for actuating heat exchange
between a storage compartment and ambient environ-
ment. A major disadvantage of conventional portable re-
frigerators relates to acquiring power for maintaining heat
exchange processes which take place in various com-
ponents of the portable refrigerators. Conventionally, a
majority of portable refrigerators is electrically connected
to a power port provided in a car. An obvious problem
for this arrangement is that when the portable refrigerator
is operating, the car must also be started to allow con-
tinuous supply of electrical power from the power port of
the car.

[0003] Some conventional portable refrigerators utilize
solar panels to collect solar energy and store the solar
energy in a rechargeable battery embedded in the cor-
responding portable refrigerator. A problem with this type
of portable refrigerators is that the rechargeable batteries
cannot be taken out from the refrigerators. Moreover, the
rechargeable batteries may or may not be charged by
other means, such as connecting the portable refrigera-
tors to a wall power supply. Even if the portable refriger-
ator can be connected to a wall power supply, it would
be very inconvenience for a user to do so.

[0004] In French patent publication number FR
3015013, Pierrard Jean Pierre disclosed a refrigerator
which maybe carried by a vehicle (Fig. 4). This document
does not disclose a portable refrigerator having a detach-
able rechargeable battery pack, wherein the rechargea-
ble battery pack may be recharged when it is attached
or detached from a main housing. In US patent publica-
tion number US 2017/119116 A1, Bradley Todd dis-
closed an article of manufacture comprising an inflatable
cooler having at least a portion with a drop-stitch con-
struction. The inflatable cooler comprises a first inflatable
drop-stitch chamber defining a bottom wall, a second in-
flatable drop-stitch chamber defining a plurality of side
walls, and a third inflatable drop-stitch chamber defining
a lid. This document does not disclose a portable refrig-
erator having a detachable rechargeable battery pack,
wherein the rechargeable battery pack may be recharged
when it attached or detached from a main housing. In US
patent number 6595016, Demirkiran Arzu disclosed a
portable refrigerator kit for perishable pet products com-
prising a boxlike assembly and a refrigeration assembly
disposed in the boxlike assembly, container members
removably disposed in the compartments of the boxlike
member, and an assembly for supplying power to the
refrigeration assembly. Means for supplying power to the
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refrigeration assembly includes a battery pack 37 con-
ventionally connected with wires to the motor 28 and to
the fan member 32 (Col. 3, lines 49-51). This document
does not disclose a portable refrigerator having a detach-
able rechargeable battery pack, wherein the rechargea-
ble battery pack may be recharged when it attached or
detached from a main housing. In US patent publication
number US 2017/259956 A1, Hori Shiro et al disclosed
a stackable case comprising a cooling and/or heating
device, and a power source device in which a plurality of
battery packs is housed. The power supply device has
latches for detachably joining or linking it to the stackable
case in a stacked manner. This document does not dis-
close a portable refrigerator having a detachable re-
chargeable battery pack which can be accommodated in
a main housing for ease of carrying and charging. This
document does not disclose that the rechargeable bat-
tery pack may be recharged when it attached or detached
from a main housing.

[0005] Certain variations of the present invention pro-
vide a portable refrigerator comprising a rechargeable
battery pack which may be detachable from a main hous-
ing and may be recharged through a conventional AC
power source or by a detachable solar panel.

[0006] The presentinvention provide a portable refrig-
erator in which various components of the portable re-
frigerator are centrally controlled by a central control unit.
[0007] Certain variations of the present invention pro-
vide a portable refrigerator in which the central control
unit is arranged to utilize uninterruptible power supply
(UPS) so that it provides near-instantaneous protection
frominput power interruptions to the compressor and oth-
er components of a cooling mechanism.

[0008] The invention provides a portable refrigerator
according to claim 1.

[0009] This summary presented above is provided
merely to introduce certain concepts and not to identify
any key or essential features of the claimed subject mat-
ter.

Fig. 1is a front perspective view of a portable refrig-
erator according to a preferred embodiment of the
present invention.

Fig. 2 is a rear perspective view of the portable re-
frigerator according to the preferred embodiment of
the present invention.

Fig. 3 is a schematic diagram of the portable refrig-
erator according to the preferred embodiment of the
present invention.

Fig. 4 is an exploded perspective view of the portable
refrigerator according to the preferred embodiment
of the present invention.

Fig. 5 is a schematic diagram of a bottom wall of a
main housing of the portable refrigerator according
to the preferred embodiment of the present inven-
tion.

Fig. 6 is a schematic diagram of the portable refrig-
erator according to the preferred embodiment of the
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present invention, illustrating connection between a
refrigerator cover and a main housing.

Fig. 7 is a perspective view of the refrigerator cover
according to the preferred embodiment of the
present invention.

Fig. 8 is another perspective view of the refrigerator
cover according to the preferred embodiment of the
present invention.

Fig. 9 is a perspective view of a power compartment
of the portable refrigerator according to the preferred
embodiment of the present invention, illustrating a
bottom portion of the power compartment.

Fig. 10 is a perspective view of the power compart-
ment of the portable refrigerator according to the pre-
ferred embodiment of the presentinvention, illustrat-
ing a lower portion of the power compartment.

Fig. 11 is a front view of the power compartment of
the portable refrigerator according to the preferred
embodiment of the present invention.

Fig. 12 is an exploded perspective view of the re-
chargeable battery pack of the portable refrigerator
according to the preferred embodiment of the
present invention.

Fig. 13 is a perspective view of the actuating member
of the portable refrigerator according to the preferred
embodiment of the present invention.

Fig. 14 is a schematic diagram of the rechargeable
battery pack of the portable refrigerator according to
the preferred embodiment of the present invention.
Fig. 15 is a block diagram of a central control unit
and cooling mechanism of the portable refrigerator
according to the preferred embodiment of the
present invention.

Fig. 16 is a top perspective view of the rechargeable
battery pack of the portable refrigerator according to
the preferred embodiment of the present invention.
Fig. 17 is a bottom perspective view of the recharge-
able battery pack of the portable refrigerator accord-
ing to the preferred embodiment of the present in-
vention.

Fig. 18 is a block diagram of a central control unit of
the portable refrigerator according to the preferred
embodiment of the present invention.

Fig. 19Ato Fig. 19E are circuit diagrams of a charging
control module of a central control unit of the portable
refrigerator according to the preferred embodiment
of the present invention.

Fig. 20A to Fig. 20H are circuit diagrams of a solar
charging module of a central control unit of the port-
able refrigerator according to the preferred embod-
iment of the present invention.

[0010] The following detailed description of the pre-
ferred embodiment is the preferred mode of carrying out
the invention. The description is not to be taken in any
limiting sense. It is presented for the purpose of illustrat-
ing the general principles of the present invention.

[0011] Referring to Fig. 1 to 18, Fig. 19A to Fig. 19E
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and Fig. 20A to Fig. 20H of the drawings, a portable re-
frigerator according to a preferred embodiment of the
present invention is illustrated. Broadly, the portable re-
frigerator comprises a main housing 10, a refrigerator
cover 20, a cooling mechanism 30, a rechargeable bat-
tery pack 40, and a central control unit 50.

[0012] The main housing 10 has an accommodating
cavity 11 for storing at least one item, and a power com-
partment 12. The refrigerator cover 20 is provided on the
main housing 10 for selectively closing the accommodat-
ing cavity 11.

[0013] The cooling mechanism 30 is supported by the
main housing 10 and comprises a plurality of heat ex-
changing tubes 31, a compressor 32, an evaporator 33
connected to the compressor 32 through at least one of
the heat exchanging tubes 31, and a condenser 34 con-
nected to the evaporator 33 and the compressor 32
through at least one of the heat exchanging tubes 31.
[0014] Therechargeable battery pack 40 is detachably
attached on the power compartment 12 of the main hous-
ing 10. Moreover, the rechargeable battery pack is adapt-
ed for connecting to a power source.

[0015] The central control unit 50 is supported in the
main housing 10 and electrically connected to the re-
chargeable battery pack 40 and the cooling mechanism
30 for centrally controlling an operation of the cooling
mechanism 30, wherein a predetermined amount of re-
frigerantis arranged to controllably pass through the heat
exchanging tubes 31, the condenser 34, the evaporator
33 and the compressor 31 for extracting heat from the
accommodating cavity 11.

[0016] According to the preferred embodiment of the
present invention, the portable refrigerator may be uti-
lized in outdoor environment as a self-contained unit. The
main housing 10 may comprise a front wall 141, a rear
wall 142, and two side walls 143, wherein the accommo-
dating cavity 11 may be formed as a space between a
space surrounded by the front wall 141, the rear wall 142
and the side walls 143. The main housing 10 may further
have an access opening 17 formed on a top side thereof
as a top opening of the accommodating cavity 11. Thus,
the accommodating cavity 11 may communicate with an
exterior of the main housing 10 through the access open-
ing 17.

[0017] The main housing 10 may further comprise a
first side peripheral rim 103, a second side peripheral rim
104 and a rear peripheral rim 105 upwardly extended
from an outer surface of the two side walls 143 and the
rear wall 142 respectively for connecting to the refriger-
ator cover 20 (described in more details below). The ac-
cess opening 17 may therefore be formed at a position
below the first side peripheral rim 103, the second side
peripheral rim 104 and the rear peripheral rim 105. More-
over, a cover seat 106 may be formed as the space on
top of the two side walls 143, the rear wall 142 and the
front wall 141 and surrounded by the first side peripheral
rim 103, the second side peripheral rim 104 and the rear
peripheral rim 105.
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[0018] The main housing 10 may further have a com-
ponents compartment 13 formed adjacent to the accom-
modating cavity 11 for storing various mechanical and
electrical components of the portable refrigerator.
[0019] The main housing 10 may further comprise a
plurality of wheels 15 rotatably provided on two side walls
143 respectively for facilitating easy transportation of the
portable refrigerator. Moreover, the main housing 10 may
further comprise a retractable handle 16 provided on the
rear wall 142 so that a user may utilize the retractable
handle 16 to carry the portable refrigerator. The main
housing 10 may further comprise a plurality of hanging
members 14 formed on the rear wall 142 for allowing an
external objects to be hung thereon. Furthermore, the
main housing 10 may further comprise an anchoring
member 140 formed on a bottom wall 144 of the main
housing 10 so that a user may tie an external object on
the main housing by using the anchoring member 140.
[0020] The refrigerator cover 20 may be detachably
attached on the main housing 10 to selectively close the
access opening 17. Specifically, the refrigerator cover 20
may comprise a cover body 21 having a top surface 211,
a bottom surface 212, a first side surface 213 and a sec-
ond side surface 214. The cover body 21 may have a
plurality of (but at least one) indentions 215 formed on
the top surface 211 for holding cups or other beverage
containers. In this preferred embodiment, there may be
three indentions 215, two of which may have a circular
cross section when viewed from the top while the remain-
ing indention 215 may have a rectangular cross section
also when viewed from the top.

[0021] Moreover, the refrigerator cover 20 further com-
prises a frictional member 22 provided on one of the in-
dentions 215 of the cover body 21, wherein the frictional
member 22 is configured to have a greater frictional force
than other parts of the refrigerator cover 20 so that when
external items, such as tablet computers, are disposed
on the frictional member 22, the external items may be
retained on the frictional member 22.

[0022] The refrigerator cover 20 may further comprise
a first connecting member 23 and the second connecting
member 24 extended from the first side surface 213 and
the second side surface 214 of the cover body 21 respec-
tively for pivotally and detachably connecting to the main
housing 10. Specifically, the first connecting member 23
may be outwardly extended from the first side surface
213 and may be configured as having a cylindrical shape
(i.e. circular cross-sectional shape) for pivotally connect-
ing to the main housing 10. Onthe other hand, the second
connecting member 24 may have a quadrilateral or rec-
tangular cross-sectional shape and may be outwardly
extended from the second side surface 214.

[0023] Referring to Fig. 4 and Fig. 6 of the drawings,
the main housing 10 may further has a first pivotal slot
101 and a second pivotal slot 102 formed on the first side
peripheral rim 103 and the second side peripheral rim
104 respectively, wherein the first connecting member
23 and the second connecting member 24 may be ar-
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ranged to pivotally and detachably connect to the first
pivotal slot 101 and the second pivotal slot 102 respec-
tively.

[0024] The first pivotal slot 101 may be shaped and
sized to correspond to a cross sectional shape of the first
connecting member 23 so that when the first connecting
member 23 is inserted into the first pivotal slot 101, the
first connecting member 23 may freely rotate about a
longitudinal axis of the first pivotal slot 101. Thus, when
the first connecting member 23 is configured as having
a cylindrical cross section, the first pivotal slot 101 may
also be configured as such.

[0025] On the other hand, the second pivotal slot 102
may be inclinedly extended from a top surface of the sec-
ond side peripheral rim 104 so as to form a top opening
1041 on the second side peripheral rim 104 as the top
end of the second pivotal slot 102. The second pivotal
slot 102 may downwardly and inclinedly extend from the
top opening 1041 along an inner side surface 1042 of
the second side peripheral rim 104. The second pivotal
slot 102 may have an enlarged portion 1021 and a con-
tracted extension portion 1022 extended between the en-
larged portion 1021 and the top opening 1041, wherein
the second connecting member 24 may be arranged piv-
otally move in the enlarged portion 1021 and to slide
along the contraction extension portion 1022 only when
the second connecting member 24 aligns with the con-
tracted extension portion 1022.

[0026] As shown in Fig. 6 of the drawings, when the
second connecting member 24 is inserted into the en-
larged portion 1021 of the second pivotal slot 102, the
second connecting member 24 may rotate about a lon-
gitudinal axis of the enlarged portion 1021 of the second
pivotal slot 102. Since a width of the contracted extension
portion 1022 is smaller than that of the enlarged portion
1021, when the second connecting member 24 is in the
enlarged portion 1021, the second connecting member
24 may normally be prevented from sliding along the con-
tracted extension portion 1022. However, when the sec-
ond connecting member 24 is in the enlarged portion
1021 and aligns with the contracted extension portion
1022, the second connecting member 24 may slide along
the contracted extension portion 1022 and detach from
the second side peripheral rim 104 through the top open-
ing 1041.

[0027] This arrangement ensures that the refrigerator
cover 20 may only detach from the main housing 10 when
the refrigerator cover 20 is pivotally moved to a prede-
termined angle of inclination with respect to the main
housing 10. This angle of inclination is the angle of incli-
nation of the contracted extension portion 1022 forming
on the second side peripheral rim 104.

[0028] The cooling mechanism 30 comprises the com-
pressor 32, the evaporator 33 and the condenser 34.
They are connected by the heat exchanging tubes 31.
The compressor 32 and the condenser 34 may be posi-
tioned in the components compartment 13 of the main
housing 10. A predetermined amount of refrigerant flows
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through the heat exchanging tubes 31 for performing heat
exchange with another physical medium so as to extract
heat from the accommodating cavity 11.

[0029] The cooling mechanism 30 may further com-
prise a fan 35 provided in the components compartment
13 while the main housing 10 may further have a plurality
of ventilating slots 18 which communicate the compo-
nents compartment 13 with an exterior of the main hous-
ing 10. As such, the fan 35 may be driven to draw air into
the components compartment 13 through the ventilating
slots 18. Ambient air having lower temperature may be
used to cool down the refrigerant which flows through
the condenser 34 and carries heat from the accommo-
dating cavity 11. The fan 35 may be mounted adjacent
to the condenser 34 for effectively remove heat from the
refrigerant flowing through the condenser 34. The fan 35
may also be electrically connected to the central control
unit 50 so that it may also be centrally connected by the
central control unit.

[0030] Referring to Fig. 3, Fig. 12 and Fig. 14 of the
drawings, the rechargeable battery pack 40 comprises a
battery housing 41 and a battery core 42 received in the
battery housing 41 for storing electric power. The battery
housing 41 has a front battery surface 411, a rear battery
surface 412, two side battery surfaces 413, a top battery
surface 414 and a bottom battery surface 415. The bat-
tery housing 41 may be configured to resemble a largely
rectangular cross-sectional shape when viewed from the
front. The battery housing 41 is fittedly and detachably
accommodated in the power compartment 12 of the main
housing 10.

[0031] Referring to Fig. 3 and Fig. 12 to Fig. 13 of the
drawings, the rechargeable battery pack 40 further com-
prises a locking arrangement 43 operatively provided on
the battery housing 41 for allowing the battery housing
41 to be selectively locked or detached from the power
compartment 12. Specifically, the locking arrangement
43 comprises a first actuating member 431, a resilient
element 433 mounted on the first actuating member 431
and may comprise a second actuating member 432 and
a plurality of resilient elements 433 to normally exert a
biasing force thereto.

[0032] On the other hand, the locking arrangement 43
further contains a plurality of through passage holes 435
formed on the battery housing 41, wherein parts of the
first actuating member 431 and the second actuating
member 432 may selectively pass through the corre-
sponding through passage holes 435 (described below).
[0033] The first actuating member 431 has a first lock-
ing latch 4311, a second locking latch 4312, and a first
depressing member 4313 positioned between the first
locking latch 4311 and the second locking latch 4312.
The first actuating member 431 may be mounted in the
battery housing 41 such that the first locking latch 4311,
the second locking latch 4312 and the first depressing
member 4313 may align with three of the corresponding
through passage holes 435 respectively. At least one of
the resilient elements 433 normally exerts a biasing force
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against the first actuating member 431 so as to drive the
first locking latch 4311, the second locking latch 4312
and the firstdepressing member 4313 to normally expose
out of the battery housing 41 through the corresponding
through passage holes 435.

[0034] Similarly, the second actuating member 432
has athird locking latch 4321, a fourth locking latch 4322,
and a second depressing member 4323 positioned be-
tween the third locking latch 4321 and the fourth locking
latch 4322. The second actuating member 432 may be
mounted in the battery housing 41 such that the third
locking latch 4321, the fourth locking latch 4322 and the
second depressing member 4323 may align with another
three of the corresponding through passage holes 435
respectively. At least one of the resilient elements 433
may normally exert a biasing force against the second
actuating member 432 so as to drive the third locking
latch 4321, the fourth locking latch 4322 and the second
depressing member 4323 to normally expose out of the
battery housing 41 through the corresponding through
passage holes 435.

[0035] It is worth mentioning that the first actuating
member 431 may be provided on an upper portion of the
battery housing 41 while the second actuating member
432 may be provided on a lower portion of the same
battery housing 41. Accordingly, two of the through pas-
sage holes 435 may be provided on the top battery sur-
face 414, and another two of the through passage holes
435 may be provided on the bottom battery surface 415
of the battery housing 41.

[0036] As shown in Fig. 16 to Fig. 17 of the drawings,
the battery housing 41 may further have a first battery
indention 416 indently formed on the front battery surface
411 and the top battery surface 414. Similarly, the battery
housing 41 may further have a second battery indention
417 indently formed on the front battery surface 411 and
the bottom battery surface 415 wherein two of the through
passage holes 435 may be formed on the first indention
surface 4161 of the first battery indention 416 and a sec-
ond indention surface 4171 of the second battery inden-
tion 417 respectively. The first depressing member 4313
and the second depressing member 4323 may be
pushed to expose out of the battery housing 41 through
the through passage holes 435 formed on the inner sur-
faces 4161 of the battery indentions 416 respectively.
[0037] As shown in Fig. 1 to Fig. 2 and Fig. 6 to Fig. 8
of the drawings, the first battery indention 416 may be
formed at a position between the first locking latch 4311
and the second locking latch 4312, and the second bat-
tery indention 417 may be formed at a position between
the third locking latch 4321 and the fourth locking latch
4322. The first indention surface 4161 may be substan-
tially parallel to the top battery surface 414, while the
second indention surface 4171 may be substantially par-
allel to the bottom battery surface 415.

[0038] The battery housing 41 is divided into a front
thicker portion 418 and a rear thinner portion 419 so that
a vertical height of the front thicker portion 418 is greater
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than that of the rear thinner portion 419. As such, the
bottom battery surface 415 of the battery housing 41 is
divided into a front section 4151 and arear section 4152,
wherein the front section 4151 is formed as the bottom
surface of the front thicker portion 418 of the battery hous-
ing41, whiletherearsection 4152 is formed as the bottom
surface of the rear thinner portion 419. The second bat-
tery indention 417, the third locking latch 4321 and the
fourth locking latch 4322 may be provided on the front
section 4151 of the bottom battery surface 415. A biasing
surface 4153 is formed as the boundary surface between
the front section 4151 and the rear section 4152. This
biasing surface 4153 may be parallel to the front battery
surface 411 and the rear battery surface 412.

[0039] The battery housing 41 may further have a plu-
rality of securing slots 410 formed on the top battery sur-
face 414 and rear section 4152 of the bottom battery
surface 415 respectively. These securing slots 410 may
be formed on the rear thinner portion 419 of the battery
housing 41.

[0040] Moreover, the rechargeable battery pack 40
may further comprise a connection port 44 provided on
the bottom battery surface 415 of the battery housing 41.
The connection port 44 may be electrically connected to
the battery core 42 so that it may be used as a power
outlet for the rechargeable battery pack 40. In this pre-
ferred embodiment of the present invention, the connec-
tion port 44 may be provided on the front section 4151
of the bottom battery surface 415 and the biasing surface
4153.

[0041] The battery housing 41 may further have a plu-
rality of positioning recesses 401 provided on the bottom
battery surface 415 for further assisting positioning of the
battery housing 41 in the power compartment 12. Each
of the positioning recesses 401 may extend on the front
section 4151 and the biasing surface 4153 and align with
a longitudinal direction of a corresponding securing slot
420.

[0042] Referring to Fig. 3 and Fig. 9 to Fig. 11 of the
drawings, the power compartment 12 may be surrounded
by a plurality of surfaces. Specifically, the power com-
partment 12 may be surrounded by a top compartment
surface 121, a bottom compartment surface 122, a rear
compartment surface 123, and two side compartment
surfaces 124. The power compartment 12 may therefore
be surrounded by the top compartment surface 121, the
bottom compartment surface 122, the rear compartment
surface 123, and the two side compartment surfaces 124.
Moreover, the main housing 10 may further have a com-
partment opening 125 communicating the power com-
partment 12 with an exterior of the main housing 10.
Thus, the power compartment 12 may be defined as a
cavity for accommodating the rechargeable battery pack
40 and may be surrounded by the top compartment sur-
face 121, the bottom compartment surface 122, the rear
compartment surface 123, and the two side compartment
surfaces 124.

[0043] In order to accommodate the bottom battery
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surface 415 of the battery housing 41, the bottom com-
partment surface 122 may also be divided into a front
segment 1221 and a rear segment 1222 wherein a ver-
tical height of the front segment 1221 and the rear seg-
ment 1222 with respect to the top compartment surface
121 may be different. The front segment 1221 may be
formed at a position lower than that of the rear segment
1222. An urging surface 1223 may be formed as the
boundary surface between the front segment 1221 and
the rear segment 1222. This urging surface 1223 may
be parallel to the rear compartment surface 123.

[0044] The main housing 10 may further comprise a
plurality of securing ridges 1224 formed on the top com-
partment surface 121 and the rear segment 1222 of the
bottom compartment surface 122 at positions corre-
sponding to the securing slots 420 of the battery housing
41. When the rechargeable battery pack 40 is accommo-
dated in the power compartment 12, the securing ridges
1224 may be arranged to engage with the securing slots
420 respectively so as to secure the rechargeable battery
back 40 in the power compartment 12.

[0045] Moreover, the main housing 10 may further
comprise a plurality of positioning protrusions 1225
formed on the front segment 1221 of the bottom com-
partment surface 122 at positions corresponding to the
positioning recesses 401 of the battery housing41. When
the rechargeable battery pack 40 is accommodated in
the power compartment 12, the positioning protrusions
1225 may be arranged to engage with the positioning
recesses 401 respectively so as to secure the recharge-
able battery back 40 in the power compartment 12.
[0046] The main housing 10 may further comprise a
power inlet 19 formed on the urging surface 1223 of the
power compartment 12 for electrically connecting to the
connection port 44 of the rechargeable battery pack 40.
[0047] The portable refrigerator may further comprise
a solar energy arrangement 60 which may comprise a
solar panel 61 detachably attached on the main housing
10 provided in the components compartment 13 and
electrically connected to the central control unit 50. The
main housing 10 may detachably connect to the solar
panel 61 for collecting solar energy. The solar energy
collected may be controlled and managed by the central
control unit 50. The solar energy may be stored in the
rechargeable battery pack 40. The solar energy may then
be converted into electrical energy which may be sup-
plied to various components of the portable refrigerator
as controlled by the central control unit 50.

[0048] Referring to Fig. 18 of the drawings, the central
control unit 50 may comprise a charging control module
51, a solar charging module 52, and an energy manage-
ment module 53. In describing the central control unit 50
below, references will be made as follows: Fig. 19A to
Fig. 19E illustrate the circuit diagram for each of the
charging control module 51 while Fig. 20A to Fig. 20H
illustrate the circuit diagram of the solar charging module
52.

[0049] The charging control module 51 may comprise
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an integrated chip HT7536-1, an integrated chip U3, an
integrated chip U4, an integrated chip U7, a Zener diode
ZD1, a diode D5, a diode D6, a diode D7, a diode D8, a
light emitting diode LD3, a light emitting diode LD4, a
light emitting diode LD5, a light emitting diode LD®6, a
transistor Q7, a metal-oxide-semiconductor field-effect
transistor MOSFET Q1,a MOSFET Q2, a MOSFET Q3,
aMOSFET Q4,aMOSFET Q5,aMOSFET Q6, aresistor
R1, a resistor R2, a resistor R3, a resistor R5, a resistor
R7, aresistor R8, a resistor R9, a resistor R10, a resistor
R11, a resistor R12, a resistor R13, a resistor R14, a
resistor R15, a resistor R16, a resistor R17, a resistor
R18, a resistor R19, a resistor R20, a resistor R21, a
resistor R23, a resistor R24, a resistor R25, a resistor
R26, a resistor R27, a resistor R28, a resistor R29, a
resistor R30, a resistor R31, a resistor R32, a resistor
R34, a resistor R35, a resistor R36, a resistor R37, a
resistor R38, a resistor R39, a capacitor C2, a capacitor
C3, a capacitor C5, a capacitor C6, a capacitor C8, a
capacitor C10, a capacitor C11, a capacitor C12, a ca-
pacitor C14, a capacitor C15, acapacitor C16, a capacitor
C17, a capacitor C18, a capacitor C19, a capacitor C20,
a capacitor C21, a capacitor C22, a capacitor C23, a
capacitor C24, a capacitor C25, a capacitor C26, a ca-
pacitor C27, a capacitor C28, a capacitor C29, a capacitor
C30, a capacitor C31, a capacitor C32, a capacitor C34
and an inductor L1.

[0050] The solarcharging module 52 may comprise an
integrated chip JP1, an integrated chip P1, an integrated
chip U4, the integrated chip U3, an integrated chip USB,
anintegrated chip COM1, adiode D1, adiode D2, adiode
D3, a diode D4, the diode D5, the diode D6, the Zener
diode ZD1, a Zener diode ZD2, a Zener diode U1, a tran-
sistor Q1, a transistor Q2, a transistor Q3, a transistor
Q4, a transistor Q5, a transistor Q7, a MOSFET UA1, a
MOSFET UA2, a MOSFET UAS, a resistor group RP1,
a resistor group RP2, the inductor L1, a variable resistor
RT2, a variable resistor MOV 1, a resistor R1, a resistor
R2, a resistor R3, a resistor R4, a resistor R5, a resistor
R6, a resistor R7, a resistor R8, a resistor R9, a resistor
R10, a resistor R11, a resistor R12, a resistor R13, a
resistor R14, a resistor R15, a resistor R16, a resistor
R17, a resistor R18, a resistor R19, a resistor R20, a
resistor R21, a resistor R22, a resistor R23, a resistor
R24, a resistor R25, a resistor R26, a resistor R27, a
resistor R28, a resistor R29, a resistor R30, a resistor
R33, a resistor R34, a resistor R35, a resistor R36, a
resistor R37, a resistor R38, a resistor R39, a resistor
R40, a resistor R41, a resistor R42, a resistor R44, a
resistor R45, a resistor R46, a resistor R47, a resistor
R49, a resistor R52, a resistor R53, a resistor R55, a
resistor R56, aresistor R62, a capacitor C1, the capacitor
C2, the capacitor C3, the capacitor C5, a capacitor C7,
a capacitor C8, a capacitor C9, a capacitor C10, a ca-
pacitor C11, acapacitorC12, acapacitor C13, acapacitor
C14, a capacitor C17, an electrolytic capacitor C4, an
electrolytic capacitor C6, a switch K1, a switch K2, a
switch K3, an operational amplifier U2A and an opera-
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tional amplifier U2B. Each of the above-mentioned resis-
tors and capacitors may have two terminals. Each of the
above-mentioned diodes and Zener diodes may have a
positive terminal and a negative terminal. Each of the
above-mentioned transistors may have a gate terminal,
an emitter terminal, and a collector terminal. Each of the
above-mentioned MOSFET may have a source terminal,
a gate terminal and a drain terminal.

[0051] Inthe charging control module 51, one terminal
of resistor R8 may be electrically connected to a negative
terminal of the Zenerdiode ZD1, a Gate terminal of MOS-
FET Q1. Another terminal of the resistor R8 may be elec-
trically connected to a power source VCC, capacitor C10,
capacitor C19 and a Drain terminal of MOSFET Q2.
[0052] Moreover, a Source terminal of MOSFET Q1,
a positive terminal of Zener diode ZD1, a terminal of re-
sistor R1 and a terminal of resistor R9 may be connected
to Ground. Another terminal of resistor R1 may be elec-
trically connected to capacitor C10 and another terminal
of resistor R9. Resistor R11 may be electrically connect-
ed to capacitor C3, resistor R23, and a sixth pin of inte-
grated chip U3. Capacitor C3 and resistor R25 may also
be connected to Ground. Resistor C19 may be electri-
cally connected to resistor R13, resistor R26, capacitor
C20, and a Gate terminal of MOSFET Q3. Resistor R13
may be electrically connected to a Gate terminal of MOS-
FET Q2. A Source terminal of MOSFET Q2 may be elec-
trically connected to resistor R27, capacitor C20 and a
Source terminal of MOSFET Q3. Resistor R26 may be
electrically connected to a fourth pin of integrated chip
U3. Resistor R27 may be electrically connected to a
fourth pin of integrated chip U3. A Drain terminal of MOS-
FET Q3 may be electrically connected to a terminal of
resistor R14, a terminal of resistor R15, a terminal of ca-
pacitor C6, a terminal of capacitor C16 and second pin
of integrated chip U3. Another terminal of resistor R14
may also be electrically connected to another terminal of
resistor R15, another terminal of capacitor C6, a terminal
of capacitor C17, a terminal of capacitor C12, a terminal
of capacitor C14, a terminal of capacitor C15, a Drain
terminal of MOSFET Q4, a Drain terminal of MOSFET
Q5, an output J3, and a first pin of integrated chip U3.
Another terminal of capacitor C16 and another terminal
of capacitor C17 may be connected to the Ground. Fur-
thermore, another terminal of capacitor C12, another ter-
minal of capacitor C14, and another terminal of capacitor
C15 may also be connected to Ground.

[0053] Signal ACOK may be electrically connected to
a fifth pin of integrated chip U3. Signal IADP may be
electrically connected to a terminal of capacitor C31 and
a seventh pin of integrated chip U3. Signal IDCHG may
be electrically connected to a terminal of capacitor C32
and an eighth pin of integrated chip U3. Another terminal
of capacitor C31 and capacitor C32 may be connected
to Ground. Signal PMON may be electrically connected
to a ninth pin of integrated chip U3. Signal PRO may be
electrically connected to a tenth pin of integrated chip
U3. Signal SDA may be electrically connected to a ter-
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minal of resistor R34 and an eleventh pin of integrated
chip U3. Signal SCL may be electrically connected to a
terminal of resistor R35 and a twelfth pin of integrated
chip U3. Another terminal of resistor R34 and resistor
R35 may be connected to +3.6V voltage supply. Signal
TB-STAT may be electrically connected to a sixteenth
pin of integrated chip U3.

[0054] A positive terminal of diode D7 may be electri-
cally connected to positive voltage supply VCC. A posi-
tive terminal of diode D6 may be electrically connected
to power supply BAT. A negative terminal of diode D7
may be electrically connected to a negative terminal of
diode D6 and a terminal of resistor R20. Another terminal
of resistor R20 may be electrically connected to another
terminal of capacitor C22, and a twenty eighth pin of in-
tegrated chip U3. Another terminal of capacitor C22 may
be connected to the Ground. A Source terminal of MOS-
FET Q4 may be electrically connected to twenty seventh
pin of integrated chip U3, a terminal of capacitor C21, a
Drain terminal of MOSFET Q6, and a terminal of inductor
L1. A Gate terminal of MOSFET Q4 may be electrically
connected to a twenty sixth pin of integrated chip U3,
another terminal of capacitor C21, and a terminal of re-
sistor R23. Another terminal of resistor R23 may be elec-
trically connected to a twenty fifth pin of integrated chip
U3. A terminal of capacitor C23 may be electrically con-
nected to a twenty fourth pin of integrated chip U3. An-
other terminal of capacitor C23 may be electrically con-
nected to a terminal of resistor R24. A terminal of capac-
itor C30, and a twenty second pin of integrated chip U3
may be connected to the Ground.

[0055] A Gate terminal of MOSFET Q6 may be elec-
trically connected to a twenty third pin of integrated chip
U3 and a terminal of capacitor C27. A Source terminal
of MOSFET Q6 and another terminal of capacitor C27
may be connected to the Ground. Another terminal of
resistor R24 may be electrically connected to another
terminal of capacitor C30, a terminal of resistor R28, and
a twenty first pin of integrated chip U3. Another terminal
of resistor R28 may be electrically connected to +3.6V
voltage supply. A terminal of resistor R29 may be elec-
trically connected to a twentieth pin of integrated chip U3.
Another terminal of resistor R29 may be electrically con-
nected to Source terminal of MOSFET Q5, a terminal of
capacitor C18, another terminal of inductor L1, a terminal
of resistor R5, a terminal of resistor R7, a terminal of
capacitor C24, aterminal of capacitor C28, and aterminal
of resistor R32.

[0056] Moreover, a terminal of resistor R30 may be
electrically connected to a nineteenth pin of integrated
chip U3. Another terminal of resistor R30 may be elec-
trically connected to another terminal of resistor R5, an-
other terminal of resistor R7, another terminal of capac-
itor C24, a terminal of capacitor C29, a terminal of ca-
pacitor C25, a terminal of capacitor C26, a positive ter-
minal of power supply BAT, a terminal of resistor R2, a
terminal of resistor R3, a third pin of integrated chip U4.
[0057] Anotherterminal of capacitor C28 may be elec-
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trically connected to another terminal of capacitor C29.
Another terminal of capacitor C25, another terminal of
capacitor C26, a negative terminal of power supply J8,
an output terminal of power supply J10 and power supply
J7 may all be electrically connected to Ground.

[0058] A Gate terminal of MOSEFT Q5 may be elec-
trically connected to another terminal of capacitor C18
and aterminal of resistor R31. Another terminal of resistor
R31 may be electrically connected to an eighteenth pin
of integrated chip U3. Another terminal of resistor R32
may be electrically connected to a seventeenth pin of
integrated chip U3. Another terminal of resistor R2 may
be electrically connected to another terminal of resistor
R3, a first pin of integrated chip U4, and power supply
J6. A second pin of integrated chip U4 may be electrically
connected to a terminal of resistor R39, and a terminal
of resistor R38. Another terminal of resistor R39 may be
connected to Ground. Another terminal of resistor R38
may be electrically connected to signal SUN-ISEN, a ter-
minal of capacitor C34 and a positive terminal of diode
D8. A negative terminal of diode D8 and another terminal
of capacitor C34 may be connected to Ground.

[0059] A terminal of resistor R37 may be electrically
connected to signal DATA, while another terminal of re-
sistor R37 may be connected to Base terminal of tran-
sistor Q7. A collector terminal of transistor Q7 may be
electrically connected to a terminal of resistor R36 and
a second pin of power source J2. Another terminal of
resistor R36 may be electrically connected to +3.6V volt-
age source. An emitter terminal of transistor Q7 and a
first pin of power source J2 may be connected to the
Ground.

[0060] Another terminal of capacitor C8 may be elec-
trically connected to +3.6 voltage source, and a first pin
of integrated chip U7. Another terminal of capacitor C8
may be electrically connected to a second pin of integrat-
ed chip U7. Signal ACOK may be electrically connected
to a third pin of integrated chip U7. Signal LD1 may be
electrically connected to a fourth pin of integrated chip
U7. Signal LD2 may be electrically connected to a fifth
pin of integrated chip U7. Signal LD3 may be electrically
connected to a sixth pin of integrated chip U7. Signal LD4
may be electrically connected to a seventh pin of inte-
grated chip U7. Signal IADP may be electrically connect-
ed to a tenth pin of integrated chip U7. Signal IDCHG
may be electrically connected to an eleventh pin of inte-
grated chip U7. Signal SUN-ISEN may be electrically
connected to twelfth pin of integrated chip U7. Signal
PRO may be electrically connected to thirteenth pin of
integrated chip U7. Signal SDA may be electrically con-
nected to fourteenth pin of integrated chip U7. Signal
SCL may be electrically connected to fifteenth pin of in-
tegrated chip U7. Signal DATA may be electrically con-
nected to sixteenth pin of integrated chip U7. A terminal
of resistor R12 may be electrically connected to a ninth
pin of integrated chip U7. A terminal of resistor R10, a
terminal of capacitor C11, and another terminal of resistor
R10 may be electrically connected to power source BAT.
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Another terminal of resistor R12 and another terminal of
capacitor C11 may be connected to the Ground.

[0061] On the other hand, the +3.6V voltage source
may be connected to a positive terminal of light emitting
diode LLD3, a position terminal of light emitting diode
LD4, a positive terminal of light emitting diode LD5, and
a positive terminal of light emitting diode LD6. A negative
terminal of light emitting diode LD3 may be electrically
connected to a terminal of resistor R16, while another
terminal of resistor R16 may be electrically connected to
signal LD1. A negative terminal of light emitting diode
LD4 may be electrically connected to a terminal of resistor
R17, while another terminal of resistor R17 may be elec-
trically connected to signal LD2. A negative terminal of
light emitting diode LD5 may be electrically connected to
a terminal of resistor R18, while another terminal of re-
sistor R18 may be electrically connected to signal LD3.
Resistor R19 may have one terminal electrically connect-
ed to light emitting diode LD6, and another terminal elec-
trically connected to signal LD4. Resistor R21 may have
one terminal electrically connected to voltage source
VCC, and another terminal electrically connected to a
negative terminal of diode D5, a second pin of integrated
chip HT7536-1, and a terminal of capacitor C2. Another
terminal of capacitor C2 may be connected to the Ground.
A positive terminal of diode D5 may be electrically con-
nected to voltage V-OUT.

[0062] A third pin of integrated chip HT7536-1 may be
electrically connected to +3.6v voltage source, and a ter-
minal of capacitor C5. Another terminal of capacitor C5
may be connected to the Ground. A first pin of integrated
chip HT7536-1 may also be connected to the Ground.
[0063] For the solar charging module 52, a first pin of
integrated chip JP1 may be electrically connected to +5V
voltage source. A second pin of integrated chip JP2 may
be electrically connected to signal SWIM and signal
U4-26. A third pin of integrated chip JP3 may be con-
nected to the Ground. A terminal of resistor R2 may be
electrically connected to +5V voltage source. Another ter-
minal of resistor R2 may be electrically connected to a
fourth pin of integrated chip JP1, a terminal of capacitor
C1, and signal RST and signal U4-1. Another terminal of
capacitor C1 may be connected to the Ground. A fifth pin
of integrated chip JP1 may be electrically connected to
signal T and a terminal of resistor R21. Another terminal
of resistor R21 may be electrically connected to signal
U4-30. A sixth pin of integrated chip JP1 may be electri-
cally connected to signal R and a terminal of resistor R11.
Another terminal of resistor R11 may be electrically con-
nected to signal U4-31.

[0064] A first pin of integrated chip P1 may be electri-
cally connected to signal U4-18. A second pin of integrat-
ed chip P1 may be electrically connected to signal U4-19.
A third pin of integrated chip P1 may be electrically con-
nected to signal U4-20. A fourth pin of integrated chip P1
may be electrically connected to signal U4-21. A fifth pin
of integrated chip P1 may be electrically connected to
signal U4-22. A sixth pin of integrated chip P1 may be
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electrically connected to signal U4-23. A seventh pin of
integrated chip P1 may be electrically connected to signal
U4-24. An eighth pin of integrated chip P1 may be elec-
trically connected to signal U4-2. A ninth pin of integrated
chip P1 may be electrically connected to signal U4-3. A
tenth pin of integrated chip P1 may be electrically con-
nected to signal U4-7, a third pin of a parallel connected
resistors group RP2, and a fourth pin of a parallel con-
nected resistors group RP2. An eleventh pin of integrated
chip P1 may be electrically connected to signal U4-8, a
first pin of a parallel connected resistors group RP2, and
a second pin of a parallel connected resistors group RP2.
A twelfth pin of integrated chip P1 may be electrically
connected to signal U4-9, a third pin of a parallel con-
nected resistors group RP1, and a fourth pin of a parallel
connected resistors group RP1. A thirteenth pin of inte-
grated chip P1 may be electrically connected to signal
U4-10, a first pin of a parallel connected resistors group
RP1, and a second pin of a parallel connected resistors
group RP1.

[0065] Afifth pin, an eighth pin ofthe parallel connected
resistors group RP1 and a fifth pin and an eighth pin of
the parallel connected resistors group RP2 are connect-
ed to the Ground. A sixth pin and a seventh pin of the
parallel connected resistors group RP1, and a sixth pin
and a seventh pin of the parallel connected resistors
group RP2 may be electrically connected to +5V voltage
source.

[0066] A first pin of integrated chip U4 may be electri-
cally connected to signal U4-1. A second pin of integrated
chip U4 may be electrically connected to signal U4-2. A
third pin of integrated chip U4 may be electrically con-
nected to signal U4-3. A fourth pin of integrated chip U4
may be connected to the Ground. A fifth pin of integrated
chip U4 may be electrically connected to a terminal of
capacitor C17, while another terminal of capacitor C17
may be connected to the Ground. A sixth pin of integrated
chip U4 may be electrically connected to +5V voltage
source. A seventh pin of integrated chip U4 may be elec-
trically connected signal U4-7. An eighth pin of integrated
chip U4 may be electrically connected signal U4-8. A
ninth pin of integrated chip U4 may be electrically con-
nected signal U4-9. A tenth pin of integrated chip U4 may
be electrically connected signal U4-10. An eleventh pin
and a twelfth pin of integrated chip U4 are not connected.
A thirteenth pin of integrated chip U4 may be electrically
connected to a terminal of resistor R41, a terminal of
resistor R39, and a terminal of capacitor C13. Another
terminal of resistor R41 may be electrically connected to
power source VA. A terminal of resistor R39 and another
terminal of capacitor C13 may be connected to the
Ground. A fourteenth pin of integrated chip U4 may be
electrically connected to a terminal of capacitor C5, a
terminal of resistor R19, and aterminal of variable resistor
RT2. Another terminal of resistor R19 may be electrically
connected to +5V voltage source. Another terminal of
capacitor C5 and another terminal of variable resistor
RT2 may be connected to the Ground. A fifteenth pin of
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integrated chip U4 may be electrically connected to signal
U4-15. A sixteenth pin of integrated chip U4 may be elec-
trically connected to signal U4-16. A seventeenth pin of
integrated chip U4 may be electrically connected to a
terminal of resistor R8 and a terminal of switch K3. An-
other terminal of resistor R8 may be electrically connect-
ed to +5V voltage source. An eighteenth pin of integrated
chip U4 may be electrically connected to signal U4-18.
A nineteenth pin of integrated chip U4 may be electrically
connected to signal U4-19. A twentieth pin of integrated
chip U4 may be electrically connected to signal U4-20.
A twenty first pin of integrated chip U4 may be electrically
connected to signal U4-21. A twenty second pin of inte-
grated chip U4 may be electrically connected to signal
U4-22. A twenty third pin of integrated chip U4 may be
electrically connected to signal U4-23. A twenty fourth
pin of integrated chip U4 may be electrically connected
to signal U4-24. A twenty fifth pin of integrated chip U4
may be electrically connected to a terminal of resistor
R30. Another terminal of resistor R30 may be electrically
connected to +5V voltage source. A twenty sixth pin of
integrated chip U4 may be electrically connected to a
signal U4-26. A twenty seventh pin of integrated chip U4
may be electrically connected to a signal U4-27. A twenty
eighth pin of integrated chip U4 may be electrically con-
nected to a terminal of resistor R49 and a terminal of
switch K1. Another terminal of resistor R29 may be elec-
trically connected to +5V voltage source. A twenty ninth
pin of integrated chip U4 may be electrically connected
to a terminal of resistor R62 and a terminal of switch K2.
Another terminal of resistor R62 may be electrically con-
nected to +5V voltage source. Moreover, another termi-
nal of switch K1, switch K2 and switch K3 may be con-
nected to the Ground. A thirtieth pin of integrated chip
U4 may be electrically connected to signal U4-30. A thir-
tieth first pin of integrated chip U4 may be electrically
connected to signal U4-31. A thirtieth second pin of inte-
grated chip U4 may be electrically connected to signal
U4-32.

[0067] A terminal of resistor R46 may be electrically
connected to signal U4-16, a terminal of resistor C12,
and aterminal of resistor R40. Another terminal of resistor
R46 and another terminal of capacitor C12 may be con-
nected to the Ground. Another terminal of resistor R40
may be electrically connected to an output of operational
amplifier U2B and a terminal of resistor R33. Another
terminal of resistor R33 may be electrically connected to
an inverting input of operational amplifier U2B and a ter-
minal of resistor R29. Another terminal of resistor R29
may be connected to the Ground. A non-inverting input
of operational amplifier U2B may be electrically connect-
ed to a positive terminal of diode D4, a terminal of ca-
pacitor C10, a terminal of resistor R22, and a terminal of
resistor R27. A negative terminal of diode D4, another
terminal of capacitor C10, another terminal of resistor
R22, and another terminal of resistor R27 may be con-
nected to the Ground. A terminal of resistor R37 may be
electrically connected to signal U4-32 and a terminal of
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resistor R34. Another terminal of resistor R37 may be
electrically connected to voltage source VB. Another ter-
minal of resistor R34 may be electrically connected to a
base terminal of transistor Q7. A collector terminal of tran-
sistor Q7 may be electrically connected to a terminal of
resistor R42, and Gate terminal of MOSFET UA3. An-
other terminal of resistor R42 may be electrically con-
nected to voltage source VB. A drain terminal of MOSFET
UA3 may be connected to the Ground. A source terminal
of MOSFET UA3 and an emitter terminal of transistor Q7
may be connected to the Ground. A positive terminal of
diode D1 may be electrically connected to voltage source
VA. A negative terminal of diode D1 may be electrically
connected to a terminal of resistor R1, a terminal of re-
sistor R3, and a collector terminal of transistor Q1. An-
other terminal of resistor R1 may be electrically connect-
ed to another terminal of resistor R3, a base terminal of
transistor Q1 and a negative terminal of Zener diode ZD1.
Apositive terminal of Zener diode ZD1 may be connected
to the Ground. An emitter terminal of transistor Q1 may
be electrically connected to a positive terminal of elec-
trolytic capacitor C4, a terminal of capacitor C11, a volt-
age source VB, a terminal of resistor R12, and a collector
terminal of transistor Q5. A negative terminal of electro-
lytic capacitor C4 and another terminal of capacitor C11
may be connected to the Ground.

[0068] Another terminal of resistor R12 may be elec-
trically connected to a base terminal of transistor Q5, a
negative terminal of Zener diode U1, a terminal of resistor
R15, and a terminal of resistor R16. A positive terminal
of Zener diode U1 and another terminal of resistor R16
may be connected to the Ground. Another terminal of
resistor R15 may be electrically connected to an emitter
terminal of transistor Q5, a positive terminal of electrolytic
capacitor C6, a terminal of capacitor C7, a terminal of
capacitor C8, and a +5V voltage source. A negative ter-
minal of electrolytic capacitor C6, another terminal of ca-
pacitor C7, and another terminal of capacitor C8 may be
connected to the Ground. A positive terminal of diode D5
may be electrically connected to voltage source VA and
voltage source TP1. A negative terminal of diode D5 may
be electrically connected to a positive terminal of elec-
trolytic capacitor C2, a positive terminal of electrolytic
capacitor C3, and a first pin of integrated chip U3.
[0069] A fourth pin of integrated chip U3 may be dis-
connected. A second pin of integrated chip U3 may be
electrically connected to a terminal of inductor L1 and a
negative terminal of diode D6. Another terminal of induc-
tor L1 may be electrically connected to a third pin of in-
tegrated chip U3, a positive terminal of electrolytic ca-
pacitor C14, a terminal of resistor R55, a terminal of re-
sistor R53, a first pin of integrated chip USB, an eighth
pin of integrated chip USB, and voltage source
USB_+5V. Another terminal of resistor R55 may be elec-
trically connected to a terminal of resistor R56, a second
pin of integrated chip USB and a seventh pin of integrated
chip USB. Another terminal of resistor R53 may be elec-
trically connected to a terminal of resistor R52, a third pin
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of integrated chip USB and a sixth pin of integrated chip
USB.

[0070] A negative terminal of electrolytic capacitor C2,
a negative terminal of electrolytic capacitor C3, a fifth pin
of integrated chip U3, a sixth pin of integrated chip U3,
a seventh pin of integrated chip U3, an eighth pin of in-
tegrated chip U3, a positive terminal of diode D6, a neg-
ative terminal of electrolytic capacitor C14, another ter-
minal of resistor R56, another terminal of resistor R52, a
fourth pin of integrated chip USB and a fifth pin of inte-
grated chip USB are connected to the Ground.

[0071] A terminal of resistor R28 may be electrically
connected to signal U4-15. Another terminal of resistor
R28 may be electrically connected to a terminal of resistor
R26, a terminal of resistor R25, a terminal of capacitor
C9, and a terminal of resistor R23. Another terminal of
resistor R26 may be electrically connected to +5V voltage
source. Another terminal of resistor R25 and another ter-
minal of capacitor C9 may be connected to the Ground.
Another terminal of resistor R23 may be electrically con-
nected to a terminal of resistor R9, a terminal of resistor
R47, a collector terminal of transistor Q3, a terminal of
variable resistor MOV 1, a positive terminal of Zener diode
ZD2, aterminal of resistor R4, a Source terminal of MOS-
FET UA1, and a second pin of integrated chip COM1.
[0072] Another terminal of resistor R9 may be electri-
cally connected to a terminal of resistor R7, a terminal of
resistor R13, a positive terminal of diode D3, and a base
terminal of transistor Q3. A negative terminal of diode D3
may be electrically connected to an emitter terminal of
transistor Q3, a negative terminal of Zener diode ZD2,
and a gate terminal of MOSFET UA1. Another terminal
of resistor R7 may be electrically connected to another
terminal of resistor R13 and a collector terminal of tran-
sistor Q2.

[0073] A positive terminal of diode D2 may be electri-
cally connected to voltage source VA. Anegative terminal
of diode D2 may be electrically connected to an emitter
terminal of transistor Q2 and a terminal of resistor R10.
Another terminal of resistor R10 may be electrically con-
nected to a terminal of resistor R14 and a base terminal
of resistor Q2. Another terminal of resistor R14 may be
electrically connected to a collector terminal of transistor
Q4. A gate terminal of transistor Q4 may be electrically
connected to a terminal of resistor R17 and a terminal of
resistor R18. Another terminal of resistor R18 may be
electrically connected to signal U4-27. Another terminal
of resistor R17 and an emitter terminal of transistor Q4
may be connected to the Ground.

[0074] A first pin of integrated chip COMA1, a third pin
of integrated chip COM1, and a fifth pin of integrated chip
COM1 may be electrically connected to voltage source
VA. A fourth pin of integrated chip COM1 and a sixth pin
of integrated chip COM1 may be connected to the
Ground.

[0075] A drain terminal of MOSFET UA1 may be elec-
trically connected to a drain terminal of MOSFET UA2.
A source terminal of MOSFET UA2 and a terminal of
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resistor R24 may be connected to the Ground. A gate
terminal of MOSFET UA2 may be electrically connected
to another terminal of resistor R24, and a terminal of re-
sistor R20. Another terminal of resistor R20 may be elec-
trically connected to an output of operational amplifier
U2A. A positive power input of the operational amplifier
U2A may be electrically connected to voltage source VB.
A negative power input of operational amplifier U2A may
be connected to the Ground. An inverting input of oper-
ational amplifier U2A may be electrically connected to
another terminal of resistor R47, a terminal of resistor
R44, and a terminal of resistor R45. Another terminal of
resistor R44 may be electrically connected to +5V voltage
source. Another terminal of resistor R45 may be connect-
ed to the Ground. A non-inverting input of operational
amplifier U2A may be electrically connected to a terminal
of resistor R38 and a terminal of resistor R35. Another
terminal of resistor R38 may be electrically connected to
+5V voltage source. Another terminal of resistor R35 may
be electrically connected to a terminal of resistor R36.
Another terminal of resistor R36 may be connected to
the Ground.

[0076] The charging control module 51 may be ar-
ranged to control and manage charging of the recharge-
able battery pack 40. For example, when an input voltage
is 12V or 24V, the integrated chip HT7536-1, integrated
chip U3, integrated chip U4 and integrated chip U7 may
be configured to discharge and charge the rechargeable
battery pack 40 by using 6A current. The integrated chip
HT7536-1, integrated chip U3, integrated chip U4 and
integrated chip U7 may also be configured to protect
overcharging, over-discharging or prevent short circuit
of the rechargeable battery pack 40. Moreover, the inte-
grated chip HT7536-1, integrated chip U3, integrated
chip U4 and integrated chip U7 may also be configured
to protect the battery of the vehicle when the present
invention is electrically connected to the vehicle’s re-
chargeable battery.

[0077] The solar charging module 52 may be config-
ured to control and manage charging of the solar battery
62 by employing maximum voltage of 55V and charging
current of 10A. Integrated chip JP1, integrated chip P1,
integrated chip U4, integrated chip U3, integrated chip
USB and integrated chip COM1 may be configured and
programed to manage Pulse Width Modulation (PMW)
charging cycles.

[0078] On the other hand, Zener diode ZD1, Zener di-
ode ZD2, Zener diode U1, transistor Q1, transistor Q2,
transistor Q3, transistor Q4, transistor Q5 and transistor
Q7 may be utilized to prevent current overflow and short
circuit so as to accomplish open circuit protection and
reverse protection. MOSFET UA1, MOSEFT UA2, MOS-
FET UAS, resistors group RP1 and resistors group RP2
may be utilized to create a backflow prevention circuit.
[0079] The energy management module 53 may be
configured to allocate the optimal voltage to the compres-
sor 32. The central control unit 50 may be configured to
accomplish uninterruptible power supply (UPS) so that
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it provides near-instantaneous protection from input pow-
er interruptions to the compressor 32 and other compo-
nents of the cooling mechanism 30. According to the pre-
ferred embodiment of the presentinvention, the preferred
mode of power supply is through an external DC power
input. An adapter may be utilized to convert an external
AC power supply into a DC power supply. When both an
external DC power input and the rechargeable battery
pack 40 are connected to the portable refrigerator, the
central control unit 50 may first allocate the power from
the external DC power supply to operate the compressor
32 and other components of the portable refrigerator.
When the rechargeable battery pack 40 needs recharg-
ing, the central control unit 50 may be configured to al-
locate an optimal amount of power to recharge the re-
chargeable battery pack 40 and at the same time to keep
operating the compressor 32.

[0080] Thus, the charging control module 51, the solar
chargingmodule 52 and the energy management module
53 may allocate an optimal amount of electrical power to
the cooling mechanism 30 and the rechargeable battery
pack 40. The cooling mechanism 30 may have a priority
in allocation of electrical power. When the rechargeable
battery pack 40 has insufficient battery level or power,
the central control unit 50 may command charging of the
rechargeable battery pack 40.

[0081] Moreover, when the rechargeable battery pack
40 is not connected to the central control unit 50, the
portable refrigerator may also be powered by connecting
it to an external power supply, such as an external DC
power supply typically found in a vehicle, or the solar
panel 62.

[0082] The presentinvention, while illustrated and de-
scribed in terms of a preferred embodiment and several
alternatives, is not limited to the particular description
contained in this specification.

Claims
1. A portable refrigerator, comprising:

a main housing (10) having an accommodating
cavity (11) for storing at least one item, and a
power compartment (12);

a refrigerator cover (20) provided on said main
housing (10) for selectively closing said accom-
modating cavity (11);

a cooling mechanism (30) which is supported
by said main housing (10) and comprises a plu-
rality of heat exchanging tubes (31), a compres-
sor (32), an evaporator (33) connected to said
compressor (32) through at least one of said
heat exchanging tubes (31), and a condenser
(34) connected to said evaporator (33) and said
compressor (32) through at least one of said
heat exchanging tubes (31);

arechargeable battery pack (40) detachably at-
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tached on said power compartment (12) of said
main housing (10), said rechargeable battery
pack being adapted for connecting to a power
source;

a central control unit (50) supported in said main
housing (10) and electrically connected to said
rechargeable battery pack (40) and said cooling
mechanism (30) for centrally controlling an op-
eration of said cooling mechanism (30), wherein
a predetermined amount of refrigerant is ar-
ranged to controllably pass through said heat
exchanging tubes (31), said condenser (34),
said evaporator (33) and said compressor (32)
for extracting heat from said accommodating
cavity (11);

wherein the rechargeable battery pack (40)
comprises : a battery housing (41), a battery
core (42) received in said battery housing (41),
and a locking arrangement (43), said battery
housing (41) having a front battery surface
(411), arear battery surface (412), two side bat-
tery surfaces (413), a top battery surface (414)
and a bottom battery surface (415), said locking
arrangement (43) being operatively provided on
said battery housing (41) for allowing said bat-
tery housing (41) to be selectively locked and
detached from said power compartment (12);
the portable refrigerator being characterized in
that the refrigerator cover (20) further comprises
a frictional member (22) configured to have a
greater frictional force than other parts of said
refrigerator cover (20) for retaining external
items on said frictional member (22) and in that
the locking arrangement (43) of the rechargea-
ble battery pack (40) further comprises a first
actuating member (431), a first resilient element
(433) mounted on said first actuating member
(431) to selectively exert a biasing force thereto,
and a plurality of through passage holes (435)
formed on said battery housing (41), said first
actuating member (431) being arranged to se-
lectively and partially pass through said corre-
sponding through passage holes (435), said first
actuating member (431) having a first locking
latch (4311), a second locking latch (4312), and
afirstdepressing member (4313) positioned be-
tween said first locking latch (4311) and said
second locking latch (4312), said first resilient
element (433) being arranged to normally exert
a biasing force against said first actuating mem-
ber (431) so as to drive said first locking latch
(4311), said second locking latch (4312) and
said first depressing member (4313) to normally
expose out of said battery housing (41) through
said corresponding through passage holes
(435), said battery housing (41) being divided
into a front thicker portion (418) and a rear thin-
ner portion (419) so that a vertical height of the
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front thicker portion (418) is greater than that of
the rear thinner portion (419), said bottom bat-
tery surface (415) of said battery housing (41)
being divided into a front section (4151), a rear
section (4152) and a biasing surface (4153) as
a boundary surface between said front section
(4151) and said rear section (4152), wherein
said front section (4151) is formed as said bot-
tom surface of said front thicker portion (418) of
said battery housing (41), while said rear section
(4152) is formed as said bottom surface of said
rear thinner portion (419).

The portable refrigerator, as recited in claim 1,
wherein said main housing (10) comprises a front
wall (141), arearwall (142), and two side walls (143),
wherein said accommodating cavity (11) is formed
as a space surrounded by said front wall (141), said
rear wall (142) and said side walls (143), said main
housing (10) further having an access opening (17)
as an opening of said accommodating cavity (11).

The portable refrigerator, as recited in claim 2,
wherein said main housing (10) further comprises a
first side peripheral rim (103), a second side periph-
eral rim (104) and a rear peripheral rim (105) up-
wardly extended from an outer surface of said two
side walls (143) and said rear wall (142) respectively
for connecting to said refrigerator cover (20), said
access opening (17) being formed at a position be-
low said first side peripheral rim (103), said second
side peripheral rim (104) and said rear peripheral rim
(105) to define a cover seat (106) as a space on top
of said two side walls (143), said rear wall (142) and
said frontwall (141) and surrounded by said first side
peripheral rim (103), said second side peripheral rim
(104) and said rear peripheral rim (105).

The portable refrigerator, as recited in claim 3,
wherein said refrigerator cover (20) is detachably at-
tached on said main housing (10) to selectively close
said access opening (17), said refrigerator cover (20)
comprising a cover body (21) having a top surface
(211), a bottom surface (212), a first side surface
(213) and a second side surface (214), said cover
body (21) having at least one indention (215) formed
on said top surface (211).

The portable refrigerator, as recited in claim 4,
wherein said refrigerator cover (20) further compris-
es a first connecting member (23) and a second con-
necting member (24) extended from said first side
surface (213) and said second side surface (214) of
said cover body (21) respectively for pivotally and
detachably connecting to said main housing (10).

The portable refrigerator, as recited in claim 5,
wherein said second connecting member (24) has a
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quadrilateral cross-sectional shape, said main hous-
ing (10) further having a first pivotal slot (101) and a
second pivotal slot (102) formed on said first side
peripheral rim (103) and said second side peripheral
rim (104) respectively, wherein said first connecting
member (23) and said second connecting member
(24) are arranged to pivotally and detachably con-
nect to said first pivotal slot (101) and said second
pivotal slot (102) respectively, said second pivotal
slot (102) having a top opening (1041), an enlarged
portion (1021) and a contracted extension portion
(1022) extended between said enlarged portion
(1021) and said top opening (1041), said second
connecting member (24) being arranged to pivotally
move in said enlarged portion (1021) and to slide
along said contracted extension portion (1022) only
when said second connecting member (24) aligns
with said contracted extension portion (1022).

The portable refrigerator, as recited in claim 1,
wherein said locking arrangement (43) comprises a
second actuating member (432) and a second resil-
ient element (433) mounted on said second actuat-
ing member (432) to normally exert a biasing force
thereto, said second actuating member (432) is ar-
ranged to selectively and partially pass through said
corresponding through passage holes (435).

The portable refrigerator, as recited in claim 7,
wherein said second actuating member (432) has a
third locking latch (4321), a fourth locking latch
(4322), and a second depressing member (4323)
positioned between said third locking latch (4321)
and said fourth locking latch (4322), said second re-
silient element (433) is arranged to normally exert a
biasing force against said second actuating member
(432) so as to drive said third locking latch (4321),
said fourth locking latch (4322) and said second de-
pressing member (4323) to normally and partially
expose out of said battery housing (41) through said
corresponding through passage holes (435).

The portable refrigerator, as recited in claim 1,
wherein said battery housing (41) further has a first
battery indention (416) indently formed on said front
battery surface (411) and said top battery surface
(414), wherein one of said through passage holes
(435) is formed on a first indention surface (4161) of
said first battery indention (416), said first depressing
member (4313) being normally pushed to expose
out of said battery housing (41) through said corre-
sponding through passage hole (435).

The portable refrigerator, as recited in claim 8,
wherein said battery housing (41) further has a sec-
ond battery indention (417) indently formed on said
front battery surface (411) and said bottom battery
surface (415), wherein one of said through passage
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holes (435) is formed on a second indention surface
(4171) of said second battery indention (417), said
second depressing member (4323) being normally
pushed to expose out of said battery housing (41)
through said corresponding through passage hole
(435).

The portable refrigerator, as recited in claim 10,
wherein said power compartment (12) is surrounded
by a top compartment surface (121), a bottom com-
partment surface (122), a rear compartment surface
(123), and two side compartment surfaces (124),
said battery housing (41) further having a plurality of
securing slots (420) formed on said top battery sur-
face (414) and rear section (4152) of said bottom
battery surface (415) respectively, said main hous-
ing (10) further comprising a plurality of securing
ridges (1224) formed on a top compartment surface
(121) and a bottom compartment surface (122) of
said power compartment (12) at positions corre-
sponding to said securing slots (420) of said battery
housing (41).

The portable refrigerator, as recited in claim 1,
wherein said battery housing (41) further has a plu-
rality of positioning recesses (401) provided on said
bottom battery surface (415) for assisting positioning
of said battery housing (41) in said power compart-
ment (12).

The portable refrigerator, as recited in claim 11,
wherein said battery housing (41) further has a plu-
rality of positioning recesses (401) provided on said
bottom battery surface (415) for assisting positioning
of said battery housing (41) in said power compart-
ment (12).

The portable refrigerator, as recited in claim 13,
wherein said bottom compartment surface (122) is
divided into a front segment (1221) and a rear seg-
ment (1222) wherein a vertical height of said front
segment (1221) is lower than that of said rear seg-
ment (1222) to form an urging surface as a boundary
surface between said front segment (1221) and said
rear segment (1222), said main housing (10) may
further comprising a plurality of positioning protru-
sions (1225) formed on said front segment (1221) of
said bottom compartment surface (122) at positions
corresponding to said positioning recesses (401) of
said battery housing (41).

The portable refrigerator, asrecited in claim 1, further
comprising a solar energy arrangement (60) which
comprises a solar panel (61) detachably attached on
said main housing (10) and electrically connected to
said central control unit (50).

The portable refrigerator, as recited in claim 1,
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wherein said central control unit (50) comprises a
charging control module (51) and a solar charging
module (52) electrically connected to said charging
control module (51), said central control unit (50) be-
ing configured to provide uninterruptible power sup-
ply so as to provide instantaneous protection from
input power interruption to said cooling mechanism
(30).

Patentanspriiche

1.

Ein tragbarer Kiihlschrank, umfassend:

Ein Hauptgehause (10) mit einem Aufnahme-
hohlraum (11) fur das Lagern von mindestens
einem Element, und ein Stromversorgungsfach
(12);

eine Kuhlschrank-Abdeckung (20) auf dem
Hauptgehause (10), um selektiv diesen Aufnah-
mehohlraum (11) zu schlieRen;

einen Kihlmechanismus (30), der vom Haupt-
gehause (10) getragen wird und eine Vielzahl
von Warmetauscherrohren (31) umfasst, einen
Kompressor (32), einen Verdampfer (33), der
mit dem besagten Kompressor (32) Giber min-
destens eines der Warmetauscherrohre (31)
verbunden ist, und einen Kondensator (34), der
mit dem Verdampfer (33) und dem Kompressor
(32) Uber mindestens eines der Warmetau-
scherrohre (31) verbunden ist;

ein wiederaufladbares Battery Pack (40), das
abnehmbar im Stromversorgungsfach (12) des
Hauptgehauses (10) untergebrachtist, das wie-
deraufladbare Battery Pack ist so angepasst,
dass es an einer Stromquelle angeschlossen
werden kann;

eine zentrale Steuereinheit (50), die vom Haupt-
gehause (10) getragen wird und elektrisch mit
dem wiederaufladbaren Battery Pack (40) und
dem Kiihimechanismus (30) verbunden werden
kann, um zentral einen Betrieb des Kiihimecha-
nismus (30) regeln zu kdnnen, wobei eine vor-
bestimmte Menge an Kihimittel so angeordnet
ist, dass es regelbar durch die Warmetauscher-
rohre (31), den Kondensator (34), den Ver-
dampfer (33) und den Kompressor (32) flief3t,
um Warme aus dem Aufnahmehohlraum (11)
abzuleiten;

wobei das wiederaufladbare Battery Pack (40)
Folgendes umfasst: ein Batteriegehdause (41),
einen Batterie-Kern (42), der in dem Batteriege-
hause (41) untergebracht ist, und eine Verrie-
gelungsanordnung (43), das Batteriegehause
(41) hat eine Batterie-Vorderseite (411), eine
Batterie-Rlckseite (412), zwei Batterie-Seiten-
flachen (413), eine Batterie-Oberseite (414)und
eine Batterie-Unterseite (415), die Verriege-
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lungsanordnung (43) ist betriebsbereit am Bat-
teriegehause (41) angebracht, damit das Batte-
riegehause (41) selektivim Stromversorgungs-
fach (12) verriegelt und wieder entnommen wer-
den kann;

der tragbare Kiihlschrank ist dadurch gekenn-
zeichnet, dass die Kihlschrank-Abdeckung
(20) ferner ein Reibungsteil (22) umfasst, dass
so konfiguriert ist, dass es eine grofRere Rei-
bungskraft hat als andere Teile der Kihl-
schrank-Abdeckung (20), um externe Elemente
auf dem Reibungsteil (22) zu halten, und da-
durch gekennzeichnet, dass die Verriege-
lungsanordnung (43) des wiederaufladbaren
Battery Pack (40) ferner Folgendes umfasst:

Ein Betatigungsteil (431), ein erstes Fede-
rungselement (433), befestigt an dem ers-
ten Betatigungsteil (431), um selektiv eine
Vorspannkraft darauf auszuliben, und eine
Vielzahl von Durchgangsoéffnungen (435),
die am Batteriegehause (41) gebildet sind,
das erste Betatigungsteil (431) ist so ange-
ordnet, dass es selektiv und partiell durch
die entsprechenden Durchgangséffnungen
(435) verlauft, das erste Betatigungsteil
(431) hat einen ersten Verschlussriegel
(4311), einen zweiten Verschlussriegel
(4312) und ein erstes Niederdrickteil
(4313), das zwischen dem ersten Ver-
schlussriegel (4311) und dem zweiten Ver-
schlussriegel (4312) platziert ist, das erste
Federungselement (433) ist so angeordnet,
dass es normalerweise eine Vorspannkraft
auf das erste Betatigungsteil (431) ausubt,
umden ersten Verschlussriegel (4311),den
zweiten Verschlussriegel (4312) und das
erste Niederdriickteil (4313) anzutreiben,
um normal aus dem Batteriegehduse (41)
durch die entsprechenden Durchgangsoff-
nungen (435) auszutreten, das Batteriege-
hause (41) ist in einen dickeren Vorderab-
schnitt (418) und einen diinneren Hinterab-
schnitt (419) unterteilt, so dass eine verti-
kale Héhe des dickeren Vorderabschnitts
(418) groRer ist als die des dunneren Hin-
terabschnitts (419),

die Batterie-Unterseite (415) des Batterie-
gehauses (41) ist in einen Vorderabschnitt
(4151), einen Hinterabschnitt (4152) und ei-
ne Vorspannflache (4153) als Grenzflache
zwischen dem Vorderabschnitt (4151) und
dem Hinterabschnitt (4152) unterteilt, wo-
bei der Vorderabschnitt (4151) als Grund-
flache des dickeren Vorderabschnitts (418)
des Batteriegehauses (41) geformtist, wah-
rend der Hinterabschnitt (4152) als Grund-
flache des dliinneren Hinterabschnitts (419)
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geformt ist.

Der tragbare Kihlschrank nach Anspruch 1, wobei
das Hauptgehause (10) eine Vorderwand (14 1), eine
Ruckwand (142) und zwei Seitenwande (143) um-
fasst, wobei der Aufnahmehohlraum (11) als ein von
der Vorderwand (141), der Rickwand (142) und den
Seitenwanden (143) umgebener Raum geformt ist,
das Hauptgehause (10) hat ferner eine Zugangsoff-
nung (17) als Offnung des Aufnahmehohlraums

(11).

Der tragbare Kihlschrank nach Anspruch 2, wobei
das Hauptgehause (10) ferner eine erste Seiten-
randzone (103), eine zweite Seitenrandzone (104)
und

eine Rickseitenrandzone (105) umfasst, die von ei-
ner AulRenflache der beiden Seitenwande (143) bzw.
der Rickwand (142) nach oben verlaufen, um die
Kuhlschrankabdeckung (20) zu verbinden, die Zu-
gangso6ffnung (17) istin einer Position unter der ers-
ten Seitenrandzone (103), der zweiten Seitenrand-
zone (104) und der Rickseitenrandzone (105) ge-
formt, um eine Abdeckungsaufnahme (106) als ei-
nen Raum auf den beiden Seitenwanden (143), der
Ruckwand (142) und der Vorderwand (141) und um-
geben von der ersten Seitenrandzone (103), der
zweiten Seitenrandzone (104) und der Riickseiten-
randzone (105) zu definieren.

Der tragbare Kihlschrank nach Anspruch 3, wobei
die Kiihlschrankabdeckung (20) abnehmbar an dem
Hauptgehause (10) befestigt ist, um selektiv die Zu-
gangso6ffnung (17) zu schlieRen, die Kiihlschrankab-
deckung (20) umfasst ein Abdeckungsgehause (21)
mit einer Oberflache (211), einer Grundflache (212),
einer ersten Seitenflache (213) und einer zweiten
Seitenflache (214), das Abdeckungsgehause (21)
hat mindestens eine Einkerbung (215), die an der
Oberflache (211) geformt ist.

Der tragbare Kihlschrank nach Anspruch 4, wobei
die Kihlschrankabdeckung (20) ferner ein erstes
Verbindungsteil (23) und ein zweites Verbindungs-
teil (24) umfasst, die sich von der ersten Seitenflache
(213) bzw. der zweiten Seitenflache (214) des Ab-
deckungsgehauses (21) erstrecken, um das Haupt-
gehause (10) drehbar und abnehmbar zu verbinden.

Der tragbare Kihlschrank nach Anspruch 5, wobei
das zweite Verbindungsteil (24) eine vierseitige
Querschnittsform aufweist, das Hauptgehause (10)
hat ferner eine erste drehbare Nut (101) und eine
zweite drehbare Nut (102), die an der ersten Seiten-
randzone (103) bzw. der zweiten Seitenrandzone
(104) geformt sind, wobei das erste Verbindungsteil
(23) und das zweite Verbindungsteil (24) so ange-
ordnet sind, dass sie sich drehbar und abnehmbar



10.

29

mit der ersten drehbaren Nut (101) bzw. der zweiten
drehbaren Nut (102) verbinden, die zweite drehbare
Nut (102) mit einer oberen Offnung (1041), einem
aufgeweiteten Abschnitt (1021) und einem vereng-
ten Erweiterungsabschnitt (1022), der zwischen
dem aufgeweiteten Abschnitt (1021) und der oberen
Offnung (1041) verlauft, das zweite Verbindungsteil
(24) ist so angeordnet, dass es sich drehbar in dem
aufgeweiteten Abschnitt (1021) bewegt und nur ent-
lang des verengten Erweiterungsabschnitts (1022)
gleitet, wenn sich das zweite Verbindungsteil (24)
an dem verengten Erweiterungsabschnitt (1022)
ausrichtet.

Der tragbare Kihlschrank nach Anspruch 1, wobei
die Verriegelungsanordnung (43) ein zweites Beta-
tigungsteil (432) und ein zweites Federungselement
(433) umfasst, die an dem zweiten Betatigungsteil
(432) befestigt sind, um normalerweise eine Vor-
spannkraft darauf auszuliben, das zweite Betati-
gungsteil (432) ist so angeordnet, dass es selektiv
und partiell durch die entsprechenden Durchgangs-
offnungen (435) verlauft.

Der tragbare Kihlschrank nach Anspruch 7, wobei
das zweite Betatigungsteil (432) einen dritten Ver-
schlussriegel (4321), einen vierten Verschlussriegel
(4322) und ein zweites Niederdriickteil (4323) auf-
weist, das zwischen dem dritten Verschlussriegel
(4321) und dem vierten Verschlussriegel (4322) po-
sitioniert ist, das zweite Federungselement (433) ist
so angeordnet, dass es normal eine Vorspannkraft
auf das zweite Betatigungsteil (432) austibt, um den
dritten Verschlussriegel (4321), den vierten Ver-
schlussriegel (4322) und das zweite Niederdrickteil
(4323) anzutreiben, und normal und partiell aus dem
Batteriegehduse (41) durch die entsprechenden
Durchgangséffnungen (435) austritt.

Der tragbare Kihlschrank nach Anspruch 1, wobei
das Batteriegehause (41) ferner eine erste Batterie-
einkerbung (416) hat, die als Kerbe an der Batterie-
Vorderseite 30 (411) und der Batterie-Oberseite
(414) geformtist, wobei eine der Durchgangso6ffnun-
gen (435) an einer ersten Einkerbungsflache (4161)
derersten Batterie-Einkerbung (416) geformtist, das
erste Niederdrickteil (4313) wird normal so ge-
driickt, dass es aus dem Batteriegehause (41) durch
die entsprechende Durchgangsoffnung (435) aus-
tritt.

Der tragbare Kihlschrank nach Anspruch 8, wobei
das Batteriegehause (41) ferner eine zweite Batte-
rieeinkerbung (417) hat, die als Kerbe an der Batte-
rie-Vorderseite (411) und der Batterie-Unterseite
(415) geformtist, wobei eine der Durchgangso6ffnun-
gen (435) an einer zweiten Einkerbungsflache
(4171) der zweiten Batterie-Einkerbung (417) ge-
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formtist, das zweite Niederdruckteil (4323) wird nor-
mal so gedriickt, dass es aus dem Batteriegehause
(41) durch die entsprechende Durchgangséffnung
(435) austritt.

Der tragbare Kihlschrank nach Anspruch 10, wobei
das Stromversorgungsfach (12) von einer oberen
Kammeroberflache (121), einer unteren Kammero-
berflache (122), einer hinteren Kammeroberflache
(123) und zwei seitlichen Kammeroberflachen (124)
umgeben ist, das Batteriegehduse (41) hat ferner
eine Vielzahl von Sicherungsschlitzen (420), die auf
der oberen Batterie-Oberflache (414) bzw. am hin-
teren Abschnitt (4152) der unteren Batterie-Oberfla-
che (415) geformt sind, das Hauptgehause (10) um-
fasst ferner eine Vielzahl von Sicherungsrippen
(1224), die an einer oberen Kammeroberflache
(121) und einer unteren Kammeroberflache (122)
des Stromversorgungsfachs (12) an Stellen geformt
sind, die den Sicherungsschlitzen (420) des Batte-
riegehduses (41) entsprechen.

Der tragbare Kihlschrank nach Anspruch 1, wobei
das Batteriegehause (41) ferner eine Vielzahl von
Positionierungskerben (401) an der unteren Batte-
rie-Oberflache (415) aufweist, um die Positionierung
des Batteriegehauses (41) in dem Stromversor-
gungsfach (12) zu unterstitzen.

Der tragbare Kihlschrank nach Anspruch 11, wobei
das Batteriegehause (41) ferner eine Vielzahl von
Positionierungskerben (401) an der unteren Batte-
rie-Oberflache (415) aufweist, um die Positionierung
des Batteriegehduses (41) im Stromversorgungs-
fach (12) zu unterstiitzen.

Der tragbare Kihlschrank nach Anspruch 13, wobei
die untere Kammerflache (122) in ein vorderes Seg-
ment (1221) und ein hinteres Segment (1222) unter-
teiltist, wobei eine vertikale Hohe des vorderen Seg-
ments (1221) niedriger ist als das hintere Segment
(1222), um eine gedrangte Oberflache als Grenzfla-
che zwischen dem vorderen Segment (1221) und
dem hinteren Segment (1222) zu formen, das Haupt-
gehause (10) kann ferner eine Vielzahl von Positio-
nierungsvorspriingen (1225) umfassen, die am vor-
deren Segment (1221) der unteren Kammerflache
(122) an Stellen geformt sind, die den Positionie-
rungskerben (401) des Batteriegehauses (41) ent-
sprechen.

Der tragbare Kihlschrank nach Anspruch 1, ferner
umfassend eine Solarenergieanordnung (60), die
ein Solarmodul (61) umfasst, das abnehmbar am
Hauptgehause (10) angebrachtund elektrisch an die
zentrale Steuereinheit (50) angeschlossen ist.

Der tragbare Kihlschrank nach Anspruch 1, wobei
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die zentrale Steuereinheit (50) ein Ladesteuermodul
(51) und ein Solarlademodul (52) umfasst, das elek-
trisch an das Ladesteuermodul (51) angeschlossen
ist, die zentrale Steuereinheit (50) ist so konfiguriert,
dass sie eine ununterbrochene Stromversorgung lie-
fert, um einen unmittelbaren Schutz vor einer Ein-
gangsstromunterbrechung am Kiihimechanismus
(30) bereitzustellen.

Revendications
1. Réfrigérateur portatif comprenant :

une enceinte principale (10) présentant une ca-
vité de réception (11) destinée a stocker au
moins un article et un compartiment d’alimenta-
tion (12) ;

un couvercle de réfrigérateur (20) prévu sur la-
dite enceinte principale (10) destiné a fermer de
maniere sélective ladite cavité de réception
(11);

un mécanisme de refroidissement (30) qui est
supporté par ladite enceinte principale (10) et
qui comprend une pluralité de tubes d’échange
de chaleur (31), un compresseur (32), un éva-
porateur (33) relié audit compresseur (32) par
l'intermédiaire d’au moins un desdits tubes
d’échange de chaleur (31) et un condenseur
(34) raccordé audit évaporateur (33) et audit
compresseur (32) par I'intermédiaire d’au moins
un desdits tubes d’échange de chaleur (31) ;
unbloc de batterie rechargeable (40) fixé de ma-
niere détachable sur ledit compartiment d’ali-
mentation (12) de ladite enceinte principale (10),
ledit bloc de batterie rechargeable étant adapté
a étre connecté a une source d’alimentation ;
une unité de commande centrale (50) supportée
dans ladite enceinte principale (10) et connec-
tée électriguement audit bloc de batterie rechar-
geable (40) et audit mécanisme de refroidisse-
ment (30) pour commander de maniére centrale
un fonctionnement dudit mécanisme de refroi-
dissement (30), dans lequel une quantité pré-
définie de réfrigérant est destinée a passer de
maniére commandable & travers lesdits tubes
d’échange de chaleur (31), ledit condenseur
(34), ledit évaporateur (33) et ledit compresseur
(32) destinés a extraire la chaleur de ladite ca-
vité de réception (11) ;

danslequelle bloc de batterie rechargeable (40)
comprend : un logement de batterie (41), une
batterie principale (42) recue dans ledit loge-
ment de batterie (41) et un dispositif de ver-
rouillage (43), ledit logement de batterie (41)
présentant une surface de batterie avant (411),
une surface de batterie arriere (412), deux sur-
faces de batterie latérales (413), une surface de
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batterie supérieure (414) et une surface de bat-
terie inférieure (415), ledit dispositif de ver-
rouillage (43) étant situé de maniére fonction-
nelle surleditlogement de batterie (41) pour per-
mettre audit logement de batterie (41) d’étre de
maniére sélective verrouillé et détaché dudit
compartiment d’alimentation (12) ;

le réfrigérateur portatif étant caractérisé en ce
que le couvercle de réfrigérateur (20) comprend
en outre un élément de friction (22) congu pour
présenter une force de faction plus grande que
d’autres parties dudit couvercle de réfrigérateur
(20) pour retenir des articles externes sur ledit
élément de friction (22) et en ce que le dispositif
de verrouillage (43) du bloc de batterie rechar-
geable (40) comprend en outre :

un premier élément d’actionnement (431),
un premier élément élastique (433) monté
sur ledit premier élément d’actionnement
(431) pour exercer de maniere sélective
une force de sollicitation sur celui-ci et une
pluralité de trous de passage traversants
(435) formés sur ledit logement de batterie
(41), ledit premier élément d’actionnement
(431) étantménagé pour passer de maniéere
sélective et partiellement a travers lesdits
trous de passage traversants correspon-
dants (435), ledit premier élément d’action-
nement (431) présentant un premier verrou
de blocage (4311), un deuxieme verrou de
blocage (4312), etun premier élémentd’en-
foncement (4313) positionné entre ledit pre-
mier verrou de blocage (4311) et ledit
deuxieme verrou de blocage (4312), ledit
premier élément élastique (433) étant mé-
nagé pour exercer normalement une force
de sollicitation contre ledit premier élément
d’actionnement (431) de maniere a entrai-
ner ledit premier verrou de blocage (4311),
ledit deuxieéme verrou de blocage (4312) et
ledit premier élément d’enfoncement
(4313) pour gu'ils soient normalement ex-
posés hors dudit logement de batterie (41)
a travers lesdits trous de passage traver-
sants correspondants (435), ledit logement
de batterie (41) étant divisé en une partie
avant plus épaisse (418) et une partie ar-
riere plus mince (419) de maniére a ce
qu’une hauteur verticale de la partie avant
plus épaisse (418) soit supérieure a celle
de la partie arriére plus mince (419),

ladite surface de batterie inférieure (415)
duditlogementde batterie (41) étantdivisée
en une section avant (4151), une section
arriere (4152) et une surface de sollicitation
(4153) comme surface limite entre ladite
section avant (4151) etladite section arriére
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(4152), dans lequel ladite section avant
(4151) est formée en tant que ladite surface
inférieure de ladite partie avant plus épaisse
(418) dudit logement de batterie (41), pen-
dant que ladite section arriere (4152) est
formée comme ladite surface inférieure de
ladite partie arrieére plus mince (419).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 1, dans lequel ladite enceinte principale (10)
comprend une paroi avant (141), une paroi arriére
(142) et deux parois latérales (143), dans lequel la-
dite cavité de réception (11) est formée comme un
espace entouré par ladite paroi avant (141), ladite
paroi arriere (142) et lesdites parois latérales (143),
ladite enceinte principale (10) présentant en outre
une ouverture d’acces (17) comme ouverture de la-
dite cavité de réception (11).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 2, dans lequel ladite enceinte principale (10)
comprend en outre un premier bord périphérique la-
téral (103), un second bord périphérique latéral (104)
etun bord périphérique arriére (105) s’étendant vers
le haut depuis une surface extérieure desdites deux
parois latérales (143) et de ladite paroi arriére (142)
respectivement pour se raccorder audit couvercle
de réfrigérateur (20), ladite ouverture d’acceés (17)
étantformée aune position en dessous dudit premier
bord périphérique latéral (103), dudit second bord
périphérique latéral (104) et dudit bord périphérique
arriere (105) pour définir un siege de couvercle (106)
comme un espace sur le dessus desdites deux pa-
rois latérales (143), de ladite paroi arriere (142) et
de ladite paroi avant (141) et entouré par ledit pre-
mier bord périphérique latéral (103), ledit second
bord périphérique latéral (104) et ledit bord périphé-
rique arriere (105).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 3, dans lequel ledit couvercle de réfrigérateur
(20) est fixé de maniere détachable sur ladite en-
ceinte principale (10) pour fermer de maniére sélec-
tive ladite ouverture d’acces (17), ledit couvercle de
réfrigérateur (20) comprenant un corps de couvercle
(21) présentant une surface supérieure (211), une
surface inférieure (212), une premiére surface laté-
rale (213) et une seconde surface latérale (214), ledit
corps de couvercle (21) présentant au moins une
indentation (215) formée sur ladite surface supérieu-
re (211).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 4, dans lequel ledit couvercle de réfrigérateur
(20) comprend en outre un premier élément de rac-
cordement (23) et un second élément de raccorde-
ment (24) s’étendant depuis ladite premiére surface
latérale (213) etladite seconde surface latérale (214)
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dudit corps de couvercle (21) respectivement pour
le raccordement de maniere pivotante et détachable
de ladite enceinte principale (10).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 5, dans lequel ledit second élément de rac-
cordement (24) présente une forme de section trans-
versale quadrilatérale, ladite enceinte principale (10)
présentant en outre une premiére encoche de pivo-
tement (101) etune seconde encoche de pivotement
(102) formées sur ledit premier bord périphérique
latéral (103) et ledit second bord périphérique latéral
(104) respectivement, dans lequel ledit premier élé-
ment de raccordement (23) et ledit second élément
de raccordement (24) sont ménagés pour se raccor-
der de maniére pivotante et détachable a ladite pre-
miere encoche de pivotement (101) et a ladite se-
conde encoche de pivotement (102), respective-
ment, ladite seconde encoche de pivotement (102)
présentant une ouverture supérieure (1041), une
partie élargie (1021) et une partie d’extension con-
tractée (1022) étendue entre ladite partie élargie
(1021) et ladite ouverture supérieure (1041), ledit
second élémentderaccordement (24) étant ménage
pour se déplacer de maniere pivotante dans ladite
partie élargie (1021) et pour glisser le long de ladite
partie d’extension contractée (1022) uniquement
lorsque ledit second élément de raccordement (24)
s’aligne avec ladite partie d’extension contractée
(1022).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 1, dans lequel ledit dispositif de verrouillage
(43) comprend un second élément d’actionnement
(432) et un second élément élastique (433) monté
sur ledit second élément d’actionnement (432) pour
exercer normalement une force de sollicitation sur
celui-ci, ledit second élément d’actionnement (432)
est ménagé pour traverser de maniére sélective et
partiellement a travers lesdits trous de passage tra-
versants correspondants (435).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 7, dans lequel ledit second élément d’action-
nement (432) présente un troisieme verrou de blo-
cage (4321), un quatrieme verroude blocage (4322),
et un second élément d’enfoncement (4323) posi-
tionné entre ledit troisieme verrou de blocage (4321)
et ledit quatriéme verrou de blocage (4322), ledit se-
cond élément élastique (433) est ménagé pour exer-
cer normalement une force de sollicitation contre le-
ditsecond élémentd’actionnement (432) de maniére
a entrainer ledit troisiéme verrou de blocage (4321),
ledit quatrieme verrou de blocage (4322) et ledit se-
cond élément d’enfoncement (4323) pour qu’ils
soient normalement et partiellement exposés hors
duditlogement de batterie (41) a travers lesdits trous
de passage traversants correspondants (435).
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Réfrigérateur portatif, tel que décrit dans la revendi-
cation 1, dans lequel ledit logement de batterie (41)
présente en outre une premiere indentation de bat-
terie (416) formée par indentation sur ladite surface
de batterie avant (411) et ladite surface de batterie
supérieure (414), dans lequel I'un desdits trous de
passage traversants (435) est formé sur une premie-
re surface d’indentation (4161) de ladite premiére
indentation de batterie (416), ledit premier élément
d’enfoncement (4313) étant normalement poussé
pour étre exposeé hors duditlogement de batterie (41)
atravers ledit trou de passage traversant correspon-
dant (435).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 8, dans lequel ledit logement de batterie (41)
présente en outre une seconde indentation de bat-
terie (417) formée par indentation sur ladite surface
de batterie avant (411) et ladite surface de batterie
inférieure (415), dans lequel 'un desdits trous de
passage traversants (435) est formé sur une secon-
de surface d’indentation (4171) de ladite seconde
indentation de batterie (417), ledit second élément
d’enfoncement (4323) étant normalement poussé
pour étre exposeé hors duditlogement de batterie (41)
atravers ledit trou de passage traversant correspon-
dant (435).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 10, dans lequel ledit compartiment d’alimen-
tation (12) est entouré par une surface de compar-
timent supérieur (121), une surface de compartiment
inférieur (122), une surface de compartiment arriere
(123) et deux surfaces de compartiment latéral
(124), ledit logement de batterie (41) présentant en
outre une pluralité d’encoches de fixation (420) for-
mées sur ladite surface de batterie supérieure (414)
et une section arriere (4152) de ladite surface de
batterie inférieure (415) respectivement, ladite en-
ceinte principale (10) comprenant en outre une plu-
ralité de nervures de fixation (1224) formées sur une
surface de compartiment supérieur (121) et une sur-
face de compartiment inférieur (122) dudit compar-
timent d’alimentation (12) a des positions correspon-
dant auxdites encoches de fixation (420) dudit loge-
ment de batterie (41).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 1, dans lequel ledit logement de batterie (41)
présente en outre une pluralité d’évidements de po-
sitionnement (401) prévus sur ladite surface de bat-
terie inférieure (415) pour aider au positionnement
dudit logement de batterie (41) dans ledit comparti-
ment d’alimentation (12).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 11, dans lequel ledit logement de batterie (41)
présente en outre une pluralité d’évidements de po-
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sitionnement (401) prévus sur ladite surface de bat-
terie inférieure (415) pour aider au positionnement
dudit logement de batterie (41) dans ledit comparti-
ment d’alimentation (12).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 13, dans lequel ladite surface du comparti-
ment inférieur (122) est divisée en un segment avant
(1221) et un segment arriere (1222) dans lequel une
hauteur verticale dudit segment avant (1221) est in-
férieure a celle dudit segment arriére (1222) pour
former une surface de poussée comme une surface
limite entre ledit segment avant (1221) et ledit seg-
ment arrieére (1222), ladite enceinte principale (10)
peut en outre comprendre une pluralité de saillies
de positionnement (1225) formées sur ledit segment
avant (1221) de ladite surface du compartiment in-
férieur (122) a des positions correspondant auxdits
évidements de positionnement (401) dudit logement
de batterie (41).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 1, comprenant en outre un dispositif d’énergie
solaire (60) qui comprend un panneau solaire (61)
fixé de maniére détachable sur ladite enceinte prin-
cipale (10) et connecté électriquement a ladite unité
de commande centrale (50).

Réfrigérateur portatif, tel que décrit dans la revendi-
cation 1, dans lequel ladite unité de commande cen-
trale (50) comprend un module de commande de
charge (51) etun module de charge solaire (52) con-
necté électriquement audit module de commande
de charge (51), ladite unité de commande centrale
(50) étant configurée pour fournir une alimentation
électrique ininterrompue de maniére a fournir une
protection instantanée contre une interruption de
I'alimentation d’entrée audit mécanisme de refroidis-
sement (30).
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