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POWER TOOL COMBINATION AND 
SYNCHRONIZATION CONTROL DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of Chinese 
Patent Application No. 200520073478.3, filed on Jul. 6, 
2005. The disclosure of the above application is incorpo 
rated herein by reference. 

FIELD 

0002 The present disclosure relates to a power tool 
combination and a synchronization control device for con 
trolling the power tool combination. 

BACKGROUND 

0003 Power tools used in combination and a synchroni 
zation control device for controlling the power tool combi 
nation are known. For example, a known synchronization 
control device controls a power Sander and a vacuum cleaner 
running in Synchronization. Such a synchronization control 
device is generally arranged in a first power tool (Such as the 
vacuum cleaner) and the first power tool Supplies power to 
a second power tool (Such as the power sander) to run 
synchronously with the first power tool. A switch signal of 
the second power tool controls the first power tool to be 
powered-on or powered-off synchronously with the second 
power tool. However, such an arrangement has a disadvan 
tage. That is, the two power tools are Supplied power by a 
common electrical wire arranged in the first power tool. 
Therefore, the general working current (power) is limited by 
the current capacity of the inlet wires on the first power tool. 
This is especially disadvantageous for countries with low 
Voltage domestic power Supplies. With this arrangement, the 
electrical wire must be very thick, thereby increasing manu 
facturing costs. 

SUMMARY 

0004 An aspect of the present disclosure is to provide a 
power tool combination and a synchronization control 
device thereof which can control the power tool combination 
running in Synchronization. The power tool combination 
may be powered by different power sockets and different 
rOuteS. 

0005. The present disclosure relates to a power tool 
combination including at least a first power tool and a 
second power tool. The first power tool has a first electrical 
wire. The second power tool has a second electrical wire. 
The first electrical wire connects terminally to a first plug. 
The second electrical wire connects terminally to a second 
plug. The first power tool is electrically connected to a signal 
receiving device (e.g., a radio-signal receiving device). The 
signal receiving device has a power Switch for controlling 
the first power tool. The second power tool is electrically 
connected to a signal transmitting device (e.g., a radio-signal 
transmitting device). When the second power tool is acti 
vated, the signal transmitting device emits an effective 
signal, the signal receiving device receives the effective 
signal, and the power Switch of the first power tool is in a 
conduction state. 
0006. The present disclosure further relates to a synchro 
nization control device used for a power tool combination 
which includes a first power tool and a second power tool. 
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The synchronization control device comprises a signal trans 
mitting device being electrically connectable to the first 
power tool and capable of emitting an effective signal. A first 
electrical circuit is formed between the signal transmitting 
device and the first power tool. The synchronization control 
device also comprises a signal receiving device being elec 
trically connectable to the second power tool and capable of 
receiving the effective signal from the signal transmitting 
device. A second electrical circuit is formed between the 
signal receiving device and the second power tool. The first 
electrical circuit and the second electrical circuit are insu 
lated from each other and control the first and second power 
tool to run in Synchronization when the signal receiving 
device receives the effective signal from the signal trans 
mitting device. 
0007. The present disclosure further relates to a synchro 
nization control device including a signal receiving device 
electrically connected to a first power tool and a signal 
transmitting device electrically connected to a second power 
tool. The signal receiving device has a power Switch for 
controlling the first power tool, wherein when the second 
power tool is started, the signal transmitting device emits an 
effective signal, the signal receiving device receives the 
effective signal and the power Switch is in a conduction 
State. 

0008. The present disclosure has the advantage that first 
and second power tools are synchronously powered-on or 
powered-off via signal transmission between the signal 
transmitting device and the signal receiving device. The 
signal transmitting device and the signal receiving device 
are formed in independent circuits with the second and first 
power tools respectively. This makes the power of the power 
tool combination unlimited by the current capacity of inlet 
wires and lowers manufacturing costs. 
0009. In one embodiment, the synchronization control 
device comprises: 

0.010 a signal transmitting device being electrically 
connectable to the first power tool and capable of 
emitting an effective signal, wherein a first electrical 
circuit is formed between the signal transmitting device 
and the first power tool; and 

0.011 a signal receiving device being electrically con 
nectable to the second power tool and capable of 
receiving the effective signal from the signal transmit 
ting device, wherein a second electrical circuit is 
formed between the signal receiving device and the 
second power tool, 

0012 wherein the first electrical circuit and the second 
electrical circuit are insulated from each other and 
control the first and second power tool to run in 
synchronization when the signal receiving device 
receives the effective signal from the signal transmit 
ting device. 

0013 The signal transmitting device may be mounted on 
the first power tool and the signal receiving device may be 
mounted on the second power tool. 
0014. The signal transmitting device and the signal 
receiving device may be electrically insulated from each 
other and mechanically attached to each other. 
0015 The synchronization control device may be fixedly 
mounted to one of the first or second power tools, wherein 
the signal receiving device and the signal transmitting 
device may be mechanically connected but electrically insu 
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lated from each other and electrically connected respectively 
to the first power tool and second power tool. 
0016. The signal transmitting device may be arranged out 
of and electrically connected to the second power tool and 
the signal receiving device may be mounted on and electri 
cally connected to the first power tool. 
0017. In another embodiment, the power tool combina 
tion comprises: 

0018 a first power tool having a first electrical wire 
connected (e.g., terminally connected) to a first plug, 

0019 a second power tool having a second electrical 
wire connected (e.g., terminally connected) to a second 
plug, 

0020 a signal receiving device electrically connected 
to the first power tool, wherein the signal receiving 
device has a power switch for controlling the first 
power tool; and 

0021 a signal transmitting device electrically con 
nected to the second power tool, 

0022 whereby when the second power tool is activated 
(e.g., powered on), the signal transmitting device emits 
an effective signal, the signal receiving device receives 
the effective signal and the power switch of the first 
power tool is in a conduction state (e.g., is powered on). 

0023. In one aspect of the disclosure when the second 
power tool is deactivated (e.g., powered off), the signal 
transmitting device emits an effective signal, the signal 
receiving device receives the effective signal and the power 
Switch of the first power tool is in a non-conduction state 
(e.g., is powered off). 
0024. The signal transmitted between the signal trans 
mitting device and the signal receiving device may be a 
radio signal, a SuperSonic signal or an infrared signal. 
0025. The first power tool may have a first power tool 
housing and the signal receiving device may be mounted on 
the first power tool housing. 
0026. The first electrical wire may have a first section and 
a second section which are electrically connected to each 
other via a first connecting plug and a first socket connect 
able to the first connecting plug, wherein the signal receiving 
device may be mounted on or located in the first socket. 
0027. The signal receiving device may interrupt the first 
electrical wire. 

0028. The second power tool may have a second power 
tool housing and the signal transmitting device may be 
mounted on the second power tool housing. 
0029. The second electrical wire has a first section and a 
second section which are electrically connected to each 
other via a second connecting plug and a second socket 
connectable to the second connecting plug, wherein the 
signal transmitting device is mounted on or located in the 
second socket. 

0030 The signal transmitting device may interrupt the 
second electrical wire. 

0031. In one aspect, the first power tool may be a vacuum 
cleaner, and the second power tool may be a sander. 
0032. Further areas of applicability will become apparent 
from the description provided herein. It should be under 
stood that the description and specific examples are intended 
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for purposes of illustration only and are not intended to limit 
the scope of the present disclosure. 

DRAWINGS 

0033. The drawings described herein are for illustration 
purposes only and are not intended to limit the scope of the 
present disclosure in any way. 
0034 FIG. 1 is a perspective view of one embodiment of 
the present disclosure; 
0035 FIG. 2 is a perspective view of another embodi 
ment of the present disclosure; 
0036 FIG. 3 is a perspective view of still another 
embodiment of the present disclosure; 
0037 FIG. 4 is a perspective view of yet another embodi 
ment of the present disclosure; 
0038 FIG. 5 is a circuit diagram of a signal transmitting 
device and a power Sander, and 
0039 FIG. 6 is a circuit diagram of a receiving device for 
wireless signal and a vacuum cleaner. 

DETAILED DESCRIPTION 

0040. The following description is merely exemplary in 
nature and is not intended to limit the present disclosure, 
application, or uses. It should be understood that throughout 
the drawings, corresponding reference numerals indicate 
like or corresponding parts and features. 
0041 Referring to FIGS. 1 to 4, a power tool combina 
tion of the present disclosure includes generally a first power 
tool 1 and a second power tool 2. The first power tool 1 
includes a first electrical wire 11 and the second power tool 
2 includes a second electrical wire 12. The first electrical 
wire 11 is connected terminally to a first plug 5 and the 
second electrical wire 12 is connected terminally to a second 
plug 6. The first power tool 1 is electrically connected to a 
signal receiving device 4 which includes a power Switch for 
controlling the first power tool 1. The second power tool 2 
is electrically connected to a signal transmitting device 3. 
When the second power tool 2 is turned on, the signal 
transmitting device 3 transmits a signal which is received by 
the receiving device 4 whereby the power switch of the first 
power tool 1 is in a conduction state (i.e., is powered on). 
0042. Referring to FIGS. 1 to 4, a synchronization control 
device includes the signal receiving device 4 electrically 
connectable to the first power tool 1 and the signal trans 
mitting device 3 electrically connectable to the second 
power tool 2. 
0043 Referring to one aspect shown in FIG. 1, the first 
power tool 1 has a first power tool housing 13 onto which the 
signal receiving device 4 is mounted. The second power tool 
2 has a second power tool housing 14 onto which the signal 
transmitting device 3 is mounted. 
0044) Referring to another aspect shown in FIG. 2, the 
signal transmitting device 3 is arranged outside of the 
second power tool housing 14 and interrupts (i.e., is 
arranged in) the second electrical wire 12 and the signal 
receiving device 4 is mounted on the first power tool housing 
13. 

0045 Referring to still another aspect shown in FIG. 3, 
the first electrical wire 11 has two discrete sections 11a and 
11b, the first of which 11a is electrically connected to a first 
Socket 8 via a first terminal connecting plug 10. The signal 
receiving device 4 is located in the first socket 8. The second 
electrical wire 12 has two sections 12a and 12b, the first of 
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which 12a is electrically connected to a second socket 7 via 
a second terminal connecting plug 9. The signal transmitting 
device 3 is located in the second socket 7. The first socket 
8 and the second socket 7 are electrically insulated from 
each other but mechanically attached to each other in an 
integral one-piece assembly. This ensures that the signal 
transmitting device 3 and the signal receiving device 4 are 
electrically insulated from each other and only a mechanical 
connection is formed therebetween. 
0046 Referring to yet another aspect shown in FIG. 4, 
the signal receiving device 4 interrupts (i.e., is arranged in) 
the first electrical wire 11 and the signal transmitting device 
3 is located in the second socket 7. The receiving device 4 
and the transmitting device 3 are only mechanically con 
nected to each other and electrically connected to the first 
and second power tool 1, 2, respectively. 
0047. The first and second power tools are (for example) 
a vacuum cleaner and a power Sander respectively (e.g., the 
first power tool 1 is the vacuum cleaner and the second 
power tool 2 is the power sander). The power sander and the 
vacuum cleaner are running at the same time via the effec 
tive signal transmission between the signal transmitting 
device 3 and the receiving device 4. Thus the vacuum 
cleaner can clear debris generated by the power Sander 
thereby saving man-hours. 
0048 Referring to the circuit diagram shown in FIGS. 5 
and 6, the receiving device 4 and the transmitting device 3 
of the synchronization control device are formed in inde 
pendent circuits with the first and second power tools 
respectively. Thus the power of the power tools in synchro 
nized running are not limited by the carrying capacity of the 
electrical wires of the power tools. This reduces manufac 
turing costs. 
0049 Referring to FIG. 5, a circuit diagram between the 
signal transmitting device 3 and the power Sander is shown. 
The circuit is a common circuit and includes a main circuit 
15 of the power sander in series with a circuit of the signal 
transmitting device 3. In the circuit of the signal transmitting 
device 3, a first power supply circuit 16 supplies power for 
an integrated circuit 28. An effective signal (namely a start 
signal or a stop signal) is emitted via a carrier vibration 
circuit 24, a modulation circuit 25, a filtration circuit 26, and 
a transmitting circuit 27 electrically connected to one 
another in sequence. The integrated circuit 28 includes an 
input circuit 18, a code circuit 19, an output circuit 20, a 
frequency-generating circuit 21, an oscillator 22 and a time 
sequence generator 23 which is a common circuit. Mean 
while, the signal transmitting device 3 and the power Sander 
are electrically connected to each other and the circuit of the 
signal transmitting device 3 and the circuit of the power 
Sander form an integral circuit thereby controlling the start 
ing or stopping of the power Sander. 
0050 Referring to the circuit diagram formed between 
the signal receiving device 4 and the vacuum cleaner shown 
in FIG. 6, the circuit diagram is also a common circuit and 
is composed of a circuit of the signal receiving device 4 and 
a main circuit 41 of the vacuum cleaner. The circuit of the 
signal receiving device 4 is mainly composed of a receiving 
circuit 29, an integrated circuit 38, a motor-controlling 
circuit 39 and a second power supply circuit 40. The 
integrated circuit includes an amplifier 30, an oscillator 31, 
a time sequence generator 32, a signal sampling and code 
error detector 33, a decoding circuit 34, a latch 35, an output 
circuit 36 and a logic control circuit 37 which is also a 
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common circuit. The signal receiving device 4 and the 
vacuum cleaner are electrically connected to each other. The 
circuit of the signal receiving device 4 and the main circuit 
41 of the vacuum cleaner form an integral circuit. Thus the 
signal receiving device 4 receives the starting signal or the 
stopping signal emitted from the signal transmitting device 
3 and controls the synchronized operation of the vacuum 
cleaner and the power Sander through the integral circuit 
(i.e., the vacuum cleaner and the power Sander are started or 
stopped at the same time). 
What is claimed is: 
1. A synchronization control device used for a power tool 

combination which includes a first power tool and a second 
power tool, the synchronization control device comprising: 

a signal transmitting device being electrically connectable 
to the first power tool and capable of emitting an 
effective signal, wherein a first electrical circuit is 
formed between the signal transmitting device and the 
first power tool; and 

a signal receiving device being electrically connectable to 
the second power tool and capable of receiving the 
effective signal from the signal transmitting device, 
wherein a second electrical circuit is formed between 
the signal receiving device and the second power tool, 

wherein the first electrical circuit and the second electrical 
circuit are insulated from each other and control the 
first and second power tool to run in Synchronization 
when the signal receiving device receives the effective 
signal from the signal transmitting device. 

2. The synchronization control device of claim 1, wherein 
the signal transmitting device is mounted on the first power 
tool and the signal receiving device is mounted on the 
second power tool. 

3. The synchronization control device of claim 1, wherein 
the signal transmitting device and the signal receiving 
device are electrically insulated from each other and 
mechanically attached to each other. 

4. The synchronization control device of claim 1, being 
fixedly mounted to one of the first or second power tool, 
wherein the signal receiving device and the signal transmit 
ting device are mechanically connected but electrically 
insulated from each other and electrically connected respec 
tively to the first power tool and second power tool. 

5. The synchronization control device of claim 1, wherein 
the signal transmitting device is arranged out of and elec 
trically connected to the second power tool and the signal 
receiving device is mounted on and electrically connected to 
the first power tool. 

6. The synchronization control device of claim 1, wherein 
signals transmitted between the signal transmitting device 
and the signal receiving device comprise radio signals. 

7. The synchronization control device of claim 1, wherein 
signals transmitted between the signal transmitting device 
and the signal receiving device comprise SuperSonic signals. 

8. The synchronization control device of claim 1, wherein 
signals transmitted between the signal transmitting device 
and the signal receiving device comprise infrared signals. 

9. The synchronization control device of claim 1, wherein 
the first or second power tool comprises a vacuum cleaner. 

10. A power tool combination comprising: 
a first power tool having a first electrical wire connected 

to a first plug; 
a second power tool having a second electrical wire 

connected to a second plug; 
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a signal receiving device electrically connected to the first 
power tool, wherein the signal receiving device has a 
power switch for controlling the first power tool; and 

a signal transmitting device electrically connected to the 
second power tool, 

whereby when the second power tool is activated, the 
signal transmitting device emits an effective signal, the 
signal receiving device receives the effective signal, 
and the power switch of the first power tool is in a 
conduction state. 

11. The power tool combination of claim 10, wherein the 
first power tool has a first power tool housing and the signal 
receiving device is mounted on the first power tool housing. 

12. The power tool combination of claim 10, wherein the 
first electrical wire has a first section and a second section 
which are electrically connected to each other via a first 
connecting plug and a first Socket connectable to the first 
connecting plug, wherein the signal receiving device is 
mounted on or located in the first Socket. 

13. The power tool combination of claim 10, wherein the 
signal receiving device interrupts the first electrical wire. 

14. The power tool combination of claim 10, wherein the 
second power tool has a second power tool housing and the 
signal transmitting device is mounted on the second power 
tool housing. 

15. The power tool combination of claim 10, wherein the 
second electrical wire has a first section and a second section 
which are electrically connected to each other via a second 
connecting plug and a second socket connectable to the 
second connecting plug, wherein the signal transmitting 
device is mounted on or located in the second socket. 

16. The power tool combination of claim 10, wherein the 
signal transmitting device interrupts the second electrical 
wire. 

17. The power tool combination of claim 10, wherein the 
first power tool comprises a vacuum cleaner. 

18. A synchronization control device including: 
a signal receiving device electrically connectable to a first 
power tool; 

a signal transmitting device electrically connectable to a 
second power tool, wherein the signal receiving device 
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has a power switch for controlling the first power tool 
whereby when the second power tool is activated, the 
signal transmitting device emits an effective signal, the 
signal receiving device receives the effective signal and 
the power switch of the first power tool is in a con 
duction state. 

19. The synchronization control device of claim 18, 
wherein the signal receiving device is mounted on the first 
power tool and the signal transmitting device is mounted on 
the second power tool. 

20. The synchronization control device of claim 18, 
wherein the synchronization control device is fixed to one of 
the first and second power tools and the signal receiving 
device and the signal transmitting device are mechanically 
connected to each other and electrically connected to the 
first and second power tool respectively. 

21. The synchronization control device of claim 18, 
wherein the signal transmitting device forms a second socket 
and a second plug and the second power tool has a second 
connecting plug, wherein the second socket and the second 
connecting plug are electrically connectable to each other. 

22. The synchronization control device of claim 18, 
wherein the signal receiving device forms a first socket and 
a first plug and the first power tool has a first connecting 
plug, wherein the first Socket and the first connecting plug 
are electrically connectable to each other. 

23. The synchronization control device of claim 18, 
wherein signals transmitted between the signal transmitting 
device and the signal receiving device comprise radio sig 
nals. 

24. The synchronization control device of claim 18, 
wherein signals transmitted between the signal transmitting 
device and the signal receiving device comprise SuperSonic 
signals. 

25. The synchronization control device of claim 18, 
wherein signals transmitted between the signal transmitting 
device and the signal receiving device comprise infrared 
signals. 


