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(57) ABSTRACT 
An equipment System includes a battery unit (10) having a 
monitoring circuit (14), which detects at least one operating 
parameter of the battery unit (10) and furnishes a control 
Signal, dependent on the operating parameter, for Switching 
means (25, 31). The Switching means control the charging 
and discharging process of the battery unit (10) and are 
located in the electrical device (20) and in the charger (30), 
respectively. From the battery unit (10), the control signal is 
transmitted to the Switching means (25,31) in the electrical 
device (20) and in the charger (30), respectively. By this 
provision of shifting the Switching means (25,31) out of the 
battery unit (10) into the electrical device (20) and into the 
charger (30), respectively, the heat development in the 
battery unit (10) and also its structure size are reduced. 
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EQUIPMENT SYSTEM COMPRISING A 
BATTERY-OPERATED ELECTRICAL DEVICE, A 

RECHARGEABLE BATTERY UNIT, AND A 
BATTERY CHARGER 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to an equipment 
System, comprising at least one battery-operated electrical 
device, a rechargeable battery unit, and a battery charger, in 
which the battery unit has a monitoring circuit, which 
includes at least one operating parameter of the battery unit 
and furnishes a control Signal, dependent on the operating 
parameter, for Switching means that control the charging and 
discharging process of the battery unit. 
0002. In EP 665 628 A2, a recharge battery unit is 
described, which, on one hand, can be connected to a 
battery-operated electrical device in order to provide elec 
trical energy to this device, and on the other hand, is useable 
in a charger device, in order to receive energy from it to its 
recharger. In the battery unit, a monitoring device is located, 
which includes at least one operating parameter, for 
example, the charging or discharge current or the terminal 
voltage of the battery unit and which furnishes a control 
Signal, dependent on the operating parameter(s), for the 
Switching means furnished in the battery unit, which con 
trols the charging or discharging process of the battery unit. 
This means, for example, that this Switching means inter 
rupts the current flux from the battery unit to a connected 
electrical device, when the monitoring circuit registers a 
falling-short of a given discharge increase. Likewise, the 
control means interrupts the current flux from a charging 
device in the battery unit, when the control means is initiated 
by means of the control signal of the monitoring circuit. 
0003) In the rechargeable battery unit of EP 665 628 A2, 
then Switching means for controlling the monitoring circuit 
as well as the charging or discharging process of the battery 
unit are found. In particular, with battery units, in which very 
high charging or discharge currents flow, Such as, for 
example, with the use of electrical tool apparatus that are 
operated with relatively high capacity, the Switching means 
must Switch very high capacities, which leads to a corre 
spondingly high heat formation in the battery unit. In 
addition, the Structural size of a battery unit increases when 
a monitoring circuit as well as the Switching means for 
controlling the charging and discharging proceSS are inte 
grated. 
0004. Likewise, such a battery unit, which includes the 
monitoring circuit and the Switching means for controlling 
the charging and discharging proceSS, is expensive. In an 
equipment System, comprising at least one battery-operated 
electrical device, a rechargeable battery unit, and a battery 
charger, the battery unit is Subject to the greatest wear. Thus, 
it is particularly undesirable to raise the price of the battery 
unit by integration as many electronic Switches as possible. 
0005 The present invention addresses the underlying 
problem of providing an equipment System, comprising at 
least one battery-operated electrical device, a rechargeable 
battery unit, and a battery recharge of the above-described 
type, in which the battery unit has the least possible expen 
diture on electronic Switches, in order to avoid the devel 
opment of heat in the battery unit and, in addition, to 
maintain the Structural Size of the battery unit to the Smallest 
possible. 
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SUMMARY OF THE INVENTION 

0006. The above-described problem is resolved by the 
equipment System of the present invention having a battery 
unit, a battery charger, and a battery-operated electrical 
device, only the monitoring device is provided, which 
detects at least one operating parameter of the battery unit 
and furnishes a control Signal dependent on the at least one 
operating parameter. The Switching means, to which the 
control Signal is Supplied, for controlling the charging and 
discharging process of the battery unit, is located in the 
electrical device or charging device. Specifically, when the 
battery unit is connected to the electrical device, the Switch 
ing means provided therein controls the capacity of the 
electrical device as a function of the control Signal output 
from the battery unit. And when the battery unit is connected 
to the charging device, the Switching means provided therein 
controls the transmitted charging current as a function of the 
control Signals produced from the battery unit. 
0007. The Switching means that control the charging and 
discharging process of the battery unit are located outside of 
the battery unit in the device connected to the battery unit. 
In this manner, the unit that is Subject to the greatest wear 
and that is most frequently changed is disposed within the 
equipment System in a cost-effective manner. 
0008. The operating parameters detected by the monitor 
ing circuit include the charging current flowing into the 
battery unit, and/or the terminal Voltage of the battery unit, 
and/or the temperature of the battery unit, or a variable that 
is in relation to the temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 shows a block diagram of a rechargeable 
battery unit; 
0010 FIG. 2 shows a block diagram of an electrical 
device; and 
0011 FIG. 3 shows a block diagram of a battery charger. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0012. In FIGS. 1 through 3, the block diagrams of three 
units belonging to an equipment System are illustrated. FIG. 
1 shows a rechargeable battery unit, FIG. 2 shows an 
electrical device 20-preferably, a hand-held tool (for 
example, a drill, a hammer drill, a Saw, a grinder, and the 
like), and FIG. 3 shows a battery charger 30. The battery 
unit illustrated in FIG. 1 is connectable on the one hand to 
the energy Supply on the electrical device 20 and on the other 
hand, to the recharger on the battery charger 30. The 
connections or terminals 1, 2, 3 leading from the battery unit 
10 have corresponding connections or terminals on the 
electrical device 20 and the battery charger 30, which are 
designated with corresponding reference numerals 1, 2, 3. 
0013 The battery unit 10 contains one or more recharge 
able battery cells 11, from whose plus and minus poles, 
Supply lines 12, 13 lead to external Supply connections 1, 2. 
In the battery unit 10, a monitoring circuit 14 is disposed. 
This monitoring circuit 14 detects one or more operating 
parameters of the battery unit, or more precisely, of the 
battery cells. These operating parameters include, for 
example, the discharge current-that is the current flowing 
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out of the battery unit upon connection of an electrical 
device 20-or the charging current-that is, the current 
flowing into the battery unit upon connection to the charging 
device 30-and/or the terminal voltage of the battery cell(s), 
and/or the temperature of the battery cell(s), or a variable 
that is in relation to the temperature. For detection of the 
temperature of the battery cell(s), a temperature Sensor 16 is 
disposed in the vicinity of the battery cell(s). 
0.014. The monitoring circuit 14 conducts a control signal 
for the charging or discharging process of the battery unit 
from the respective operating parameter. AS already known 
from the state of the art, for example, EP 665 628 A2 or DE 
41 06 725 A1, such a control signal that is dependent on one 
or more operating parameters of the battery unit, Serve to 
interrupt or reduce the current flow from the battery unit to 
an electric device connected thereto when the battery unit 
reaches a given minimum charge threshold. Or the control 
Signal Serves to interrupt or reduced the charging proceSS 
upon reaching an upper charging threshold or upper tem 
perature threshold when the battery unit 10 is connected to 
a charging device 30, that is, the current flow between the 
charging device 30 and the battery unit 10 is interrupted or 
reduced. The monitoring circuit 14 distributes the control 
Signal via a Signal line 15, which leads to an external Signal 
line connection 3. 

0015. In FIG. 2, an electrical device 20 that is connect 
able to the battery unit 2 is illustrated. In the electrical device 
20, an electrical drive 21 is located, which, as is common, is 
an electric motor. Supply lines 22 and 23, which are con 
tactable with the Supply lines 12 and 13 of the battery unit 
10, lead to the electrical drive 21. In one of the two supply 
lines 22, 23, an electrically controllable switch 24 is dis 
posed. AS the electrically controllable Switch, common 
MOS-FETs are used. For controlling the Switch 24, Switch 
ing means 25 in the electrical device 20 are provided. These 
Switching means 25 receive the control Signal from the 
battery unit 10 via a signal line 25 that is connected to the 
external signal line connection 3. 

0016. In dependence on the information that the control 
Signal is running from the battery unit 20 over the discharge 
state of the battery unit 20, the Switching means 25 controls 
the Switch 24. If, for example, a given minimum charging 
threshold is registered from the monitoring circuit 14 in the 
battery unit 10, a corresponding control Signal transmitted to 
the control means 25 enables an opening of the Switch 24, 
So that the electrical device 20 can received no further 
current from the battery unit 20. Instead of abruptly switch 
ing off the power of the electrical device 20, also, under 
certain conditions, a gradual downward Switching of the 
power by means of the control means 25 in dependence on 
the control Signal from the monitoring circuit 14 can be 
performed. Overall, the consumption of power through the 
electrical device 20 via the Switching means 25 is controlled 
Such that the maximum threshold value of the consumption 
of power is adapted constantly to the actual charging State of 
the battery unit 10. In this manner, the battery unit 20 
operates in View of the longest possible longevity. 

0017. In the battery charger 30 illustrated in FIG. 3, a 
controllable current or voltage source 31 is disposed. This 
controllable current or Voltage Source includes on one hand 
power Supplies 4 and 5, and on the other hand, guide Supply 
lines 32 and 33 to the external supply line connections 1 and 
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2. Via a signal line 34, which leads to the external Signal line 
connection 3, the controllable current or Voltage Source 31 
receives the control Signal generated from the monitoring 
circuit 14 in the battery unit 10. Control means in the 
controllable current or Voltage Source 31 control the charg 
ing current flowing over the Supply lines 32, 33 to the battery 
unit 10 in dependence on the control Signal formed in the 
battery unit 10 and transmitted to the battery charger 30. In 
particular, the control Signal Signals the Switching means in 
the controllable current and Voltage Source 31, when the 
battery unit 10 has reach an upper charging threshold, as a 
result of which then the charging current is Switched off or 
gradually driven downward from the controllable current or 
Voltage Source 31. 
0018 AS previously illustrated, an information exchange 
via the signal lines 15, 26, 34 between the battery unit 10, 
the electrical device 20, and the battery charger 30 is 
constant. This information exchange can not only lead 
unidirectionally from the battery unit 10 to the electrical 
device 20 or battery charger 30, but also in the reverse 
direction. As a result of this reciprocal information exchange 
about the actual operating State of the respective devices 10, 
20, 30, an overloading and, correspondingly, a high wear of 
the devices is Substantially reduced. 
0019 Advantageously, the signal lines 15, 16, 34 for the 
reciprocal information eXchange are embodied as bus lines, 
over which control Signal data as Serial data currents can be 
transmitted unidirectionally or bidirectionally. 

0020. It will be understood that each of the elements 
described above, or two or more together, may also find a 
useful application in other types of constructions differing 
from the types described above. 
0021 While the invention has been illustrated and 
described herein as an equipment System comprising a 
battery-operated electrical device, a rechargeable battery 
unit, and a battery charger, it is not intended to be limited to 
the details shown, Since various modifications and structural 
changes may be made without departing in any way from the 
Spirit of the present invention. 
0022 Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can, by 
applying current knowledge, readily adapt it for various 
applications without omitting features that, from the Stand 
point of prior art, fairly constitute essential characteristics of 
the generic or Specific aspects of this invention. 

What is claimed as new and desired to be protected by 
Letters Patent is set forth in the appended claims: 
1. An equipment System, comprising at least one battery 

operated electrical device (20), a rechargeable battery unit 
(10), and a battery charger (30), in which the battery unit 
(10) has a monitoring circuit (14), which includes at least 
one operating parameter of the battery unit (10) and fur 
nishes a control Signal, dependent on the operating param 
eter, for Switching means (25,31) that control a charging and 
discharging process of the battery unit (10), characterized in 
that 

in the electrical device (10), Switching means (25) are 
present for controlling capacity of the electrical device 
as a function of a control Signal output by the moni 
toring circuit (14) of the battery unit (10); and 
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in the battery charger (30), Switching means (31) are 
present for controlling a charging current transmitted 
from the battery charger (30) to the battery unit (10). 

2. Abattery unit, which can be connected electrically with 
an electrical device (20) to Supply energy to the battery unit 
and with a charger (30) to recharge the battery unit (10), in 
which the battery unit (10) has a monitoring circuit (14) that 
detects at least one operating parameter of the battery unit 
(10) and from said at least one operating parameter, derives 
a control Signal for controlling a charging and discharging 
process, characterized in that the battery unit (10) has means 
(15) for transmitting the control signal to outside the battery 
unit (10), namely switching means (25, 31) located in the 
electrical device (20) and the charger (30), respectively, and 
the Switching means (25) in the electrical device (20) are 
intended for controlling capacity of the electrical device as 
a function of the control signal of the battery unit (10), and 
the Switching means (31) in the charger (30) are intended for 
controlling a charging current transmitted from the charger 
(30) to the battery unit (10). 

3. A charger for a battery unit (10) which has a monitoring 
circuit (14) that detects at least one operating parameter of 
the battery unit and from Said at least one operating param 
eter, derives a control Signal for controlling the charging 
process, characterized in that in the charger (30), Switching 
means (31) are present for controlling a charging current, 
transmitted from the charger (30) to the battery unit (10), as 
a function of the control signal of the battery unit (10). 

4. An electrical device, which can be connected to a 
battery unit (10) for an energy Supply, which has a moni 
toring circuit (14) that detects at least one operating param 
eter of the battery unit (10), and from said at least one 
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operating parameter, derives a control Signal for controlling 
a discharging process, characterized in that in the electrical 
device (20), Switching means (25) are present for controlling 
capacity of the electrical device as a function of the control 
signal of the battery unit (10). 

5. The equipment System of claim 1, characterized in that 
the monitoring circuit (14) in the battery unit (10), as the at 
least one operating parameter, detects a current flowing into 
or out of the battery unit (10) and/or a terminal voltage of the 
battery unit (10) and/or a temperature of the battery unit 
(10), or a variable that is in relation to the temperature. 

6. The battery unit of claim 2, characterized in that the 
monitoring circuit (14) in the battery unit (10), as the at least 
one operating parameter, detects the current flowing into or 
out of the battery unit (10) and/or a terminal voltage of the 
battery unit, and/or a temperature of the battery unit (10), or 
a variable that is in relation to the temperature. 

7. The charger of claim 3, characterized in that the control 
Signal controlling the Switching means (31) depends on a 
charging current flowing into the battery unit (10) and/or a 
terminal Voltage of the battery unit (10), and/or a tempera 
ture of the battery unit (10), or a variable that is in relation 
to the temperature. 

8. The electrical device of claim 4, characterized in that 
the control signal controlling the Switching means (31) 
depends on a current flowing out of the battery unit (10), 
and/or a terminal voltage of the battery unit (10), and/or a 
temperature of the battery unit (10), or a variable that is in 
relation to the temperature. 


