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1
STORAGE BATTERY CHARGING STATION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The invention relates to a charging station for a recharge-
able battery that 1s structurally and electrically compatible
with the battery, such as a storage battery module for cordless
hand tool machines. In modern rechargeable batteries, high
energy densities can be charged in a brief period using a
charging station, whereby the battery heats up significantly.
In addition, the charger electronics of the charging station
also heat up significantly. An 1important ficld of application of
such high-density energy rechargeable batteries are storage
battery modules for cordless hand tool machines such as
screwing drills, combination hammers, hand circular saws,
etc.

EP 11783557 discloses a charging station for a rechargeable
storage battery module of cordless band tool machines that
can be electrically and structurally connected to the module.
The charging station has charging electronics, 1n a charger
housing, with an electrical and structural contact interface for
the storage battery module. A blower 1s arranged in the
charger housing. Optimally, a cooling and heating system 1s
arranged between two air vents downstream of the airflow
outlet. An air vent on the airflow outlet side 1s associated with
the structural contact interface of the storage battery module.
There 1s no active cooling of the charger electronics arranged.,
in the housing corners or in separate housing sections, exter-
nal to the air flow. The air can, however, be pre-warmed by
waste heat from the charger housing, which restricts the air-
flow betore 1t cools the storage battery module. The warmed

air from the storage battery module 1s discharged into the
environment unused.

SUMMARY OF THE INVENTION

The object of the 1nvention 1s to provide a process and a
configuration for eflicient cooling of the battery and the
charging electronics.

This object 1s essentially achieved, 1 accordance with the
invention, by a charging station for a rechargeable battery that
can be connected structurally and electronically with the bat-
tery. The charging station has charger electronics 1n a charger
housing with an electrical and physical contact interface for
the battery. An air blower for producing an airtlow through
two air vents 1s arranged 1n the charger housing. An air vent 1s
spatially associated with the physical contact interface of the
battery and the charger electronics are arranged for heat trans-
fer 1in the air current.

The arrangement of the battery and the charger electronics
In series, in a common heat-transferring air current, cools
cificiently, since the flow rate 1s involved 1n the heat transmis-
sion along with a constant cooling surface and the tempera-
ture difference.

It 1s also advantageous that the air vent spatially associated
with the physical contact interface of the battery 1s arranged at
the flow inlet side. As a result of this arrangement, the air
warmed by the battery imitially arrives 1n the charger housing,
with the air blower, where 1t cools the charger electronics and
1s then discharged to the environment.
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The air blower 1s advantageously arranged between the air
vent on the tlow inlet side and the charger electronics. The
charger electronics arranged in the high-pressure path

The air vent on the flow inlet side advantageously forms
multiple, surface distributed air inlet points, which are spa-
tially associated with cooling vents of the battery, whereby
the cooling air mass can be distributed to individual cells
within the battery.

Advantageously, a pressure chamber with a low flow resis-
tance 1s provided between the air blower and the air inlet
points. This permits uniform distribution of the air volume
between separate cells of the battery.

The air vent on the flow inlet side 1s advantageously
arranged 1n the upper part of the charging station, wherein
with expedient set-up of the charging station, less dust 1s
picked up 1n the air current, which 1s particularly advanta-
geous 1n polluted work sites.

Essentially, the cooling process of the aforementioned
charging station moves a volume of air of an air current
produced by an air blower arranged 1n the charger housing. In
an 1mitial process step, the air volume with a cooling tempera-
ture K'T 1s moved past or mto the battery while transferring
heat. In a second process step, the air volume with an inter-
mediate temperature IT>CT permeates the charger housing.

Different cooling heat transfers form for the same air vol-
ume due to the temporal sequence of the heat-transierring
arrangement of the battery and the charging electronics. The
heat transiers depend on the temperature difference. The per-
missible surface temperature of the charger electronics lies
above the temperature of the battery. As aresult, an air volume
taken from this environment and having a cooling tempera-
ture CT [KT], initially cools the battery and then at the inter-
mediate temperature IT [ZT] cools the charging electronics
before 1t 1s again discharged to the environment at the waste
heat temperature WT [AT]. Thus, the overall available
streaming air volumes are taken advantage of for efficient
cooling.

BRIEF DESCRIPTION OF THE INVENTION

The preferred embodiment of the mvention 1s described
below with reference to the drawing, wherein FIG. 1 shows a
charging station with storage battery pack according to the
invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a charging station 1 having a charging elec-
tronics 2 1n a charger housing 3 that 1s physically and electri-
cally connected to a rechargeable battery 5 (such as a storage
battery module having a plurality of cells 11) by an electrical
and physical contact interface 4. An air blower 6 1s arranged
in the charger housing 3. The blower 6 produces an air current
L through two air vents 7a, 7b. The charger electronics 2 are
arranged to transfer heat 1in the air current L.

The air vent 7a, on the flow 1nlet side, arranged 1n the upper
section 13 of the charging station, 1s spatially associated with
the physical contact interface 4 of the battery. The air blower
6 1s arranged between the air vent 7a, on the flow 1nlet side,
and the charging electronics 2. The air vent 7a on the flow
inlet side has a plurality of surface-distributed air inlet points
8. Fach surface-distributed air inlet point 8 1s spatially asso-
ciated with cooling vents 9 in the module housing 12 of the
battery. A pressure chamber 10 having low flow resistance 1s
arranged between the air blower 6 and the air inlet points 8.

The cooling process moves a hypothetical air volume V
along an air current L produced by the air blower 6. The air
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volume V at a cooling temperature CT [KT] relative to the
environment U moves past the battery 3 to transfer heat and
them permeates charger housing 3. Charger housing 3 con-
tains charger electronic that 1s arranged 1n air current L to
transier heat at an intermediated temperature I'T>K'T, before it
1s released 1nto the environment U at a waste heat temperature

WT [AT].

What 1s claimed 1s:

1. A charging station for a rechargeable battery (3) that can
be physically and electrically connected to the battery (5)
having charger electronics (2) 1n a charger housing (3) and an
clectrical contact interface (4) for the battery (5) that inter-
faces a vent (7a), wherein an air blower (6) 1s arranged 1n the
charger housing (3) for producing an air current (L) through
two air vents (7a, 7b), wherein one of the two air vents (7a)
faces the battery (5), and wherein the charger electronics (2)
1s arranged to transfer heat 1n the air current (L) and wherein
the air blower (6) 1s arranged between the air vent (7a) on a
flow 1nlet side and the charger electronics (2).

2. The charging station of claim 1, wherein the air vent (7a)
on a tlow 1nlet side faces the battery (5).

3. The charging station of claim 1, wherein the air vent (7a)
on the flow inlet side forms a plurality of surface-distributed

air 1nlet points (8) each associated with cooling vents (9) of

the battery (5).

4. The charging station of claim 3, wherein a pressure
chamber (10) causing air to be distributed 1s arranged
between the air blower (6) and the air inlet points (8).
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5. The charging station of claim 1, wherein the air vent (7a)
on the tlow 1nlet side 1s arranged 1n an upper section (13) of
the charging station (1).

6. A cooling process for a charging station (1) for a
rechargeable battery (5) that 1s electrically and physically
connected to the battery (5), wherein an air volume (V) of an
air current (L) 1s moved by an air blower (6) arranged 1n the
charger housing (3) of the charging station (1), comprising, a
first step, wherein the air volume (V) at a cooling temperature
CT 1s moved into the battery (5) to transfer heat, and, 1n a
second step, the air volume (V) at an intermediate tempera-
ture I'T>C'T permeates the charger housing (3) containing the
charger electronics (2).

7. A charging station for a rechargeable battery (5) that
can be physically and electrically connected to the battery
(3), comprising a charger housing (3) having an electrical
contact interface (4) for physically and electrically connect-
ing the charger housing (3) with the rechavgeable battery (5);
charger electronics (2) located in the charger housing (3);
and an air blower (6) for producing air flow through two air
vents (7a, 7b) and located in the charger housing (3), wherein
one of the two air vents (7a) faces the battery (5), and the
charger electronics (2) is located, in the divection of the air

flow, downstream of the battery (5) and upstream of another

of the two air vents (7b), whereby an environmental air vol-
ume having a cooling temperature flows through the battery

Jor cooling the same and then at an intermediate temperature,
permeates the charger housing (3), cooling the charger elec-

tronics (2).
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