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(57) ABSTRACT 

An apparatus for assembling a vehicle Wheel includes a 
Workbench accommodating a Wheel to Which a ?rst detector 
is mounted, an aligner that aligns a position of a coupling 
member, and a coupling unit that provides torque to the 
coupling member, the torque gradually being increased by 
the coupling unit until a second predetermined torque is 
achieved. The aligner has a ?rst aligning part Which includes 
a hydraulic pressure cylinder that pushes the Wheel and a 
guider that guides the Wheel, and a second aligning part 
Which includes a rotating stage, a driving part, a second 
detector that detects the ?rst detector, and a controller. A 
method for assembling a vehicle Wheel includes loading the 
Wheel on a Workbench, aligning a position of the coupling 
member, gradually increasing torque of the coupling mem 
ber, and monitoring Whether the torque of the coupling 
member reaches the second predetermined torque. 
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FIG. 3 
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FIG. 6 
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APPARATUS AND METHOD FOR ASSEMBLING 
VEHICLE WHEEL 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to and the bene?t 
of Korean Patent Application No. 10-2005-0111311 ?led in 
the Korean Intellectual Property Of?ce on Nov. 21, 2005, the 
entire contents of Which are incorporated herein by refer 
ence. 

BACKGROUND OF THE INVENTION 

[0002] (a) Field of the Invention 

[0003] The present invention relates to a Wheel of a 
vehicle, and in particular, to an apparatus and a method for 
assembling a vehicle Wheel that is equipped With a tire 
pressure monitoring system (TPMS). 

[0004] (b) Description of the Related Art 

[0005] In general, a vehicle includes four Wheels, and a 
tire is disposed on an exterior circumference surface of each 
Wheel. In addition, each of the Wheels includes a sensor for 
detecting pressure and temperature of an inside of the tire. 
A TPMS noti?es a driver of problems With the Wheels after 
comparing a predetermined value to a value detected by 
such a sensor. 

[0006] The sensor is conventionally assembled manually 
to the Wheel as folloWs: A valve stem is screWed to the 
sensor. The valve stem includes a rubber for sealing. In 
addition, a screW thread is formed on the valve stem. The 
sensor is positioned to the exterior circumference surface of 
the Wheel, and the rubber of the valve stem contacts the 
exterior circumference surface of the Wheel. The screW 
thread of the valve stem, Which is disposed at an interior 
surface of the Wheel, is coupled to a nut. 

[0007] HoWever, this manual assembling method may 
have folloWing problems: If the Worker excessively tightens 
the nut, the rubber of the valve stem may be broken, and 
accordingly the air of the tire may leak through the broken 
portion of the valve stem. If the Worker loosely tightens the 
nut, the rubber of the valve stem may not fully contact the 
exterior circumference surface of the Wheel, and accordingly 
the air of the tire may leak. In addition, in a case that the 
Worker tightens the nut With irregular force, the rubber of the 
valve stem may also be broken, and accordingly the air of 
the tire may leak through the broken portion of the valve 
stem. 

[0008] The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the invention and therefore it may contain 
information that does not form the prior art that is already 
knoWn in this country to a person of ordinary skill in the art. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been made in an effort to 
provide an apparatus and a method for assembling a vehicle 
Wheel having advantages of assembling a vehicle Wheel 
such that air of a tire does not leak. 

[0010] An apparatus for assembling a vehicle Wheel 
according to an exemplary embodiment of the present 
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invention includes a Workbench for accommodating a Wheel 
to Which a ?rst detector is coupled at a ?rst predetermined 
torque by a coupling member; an aligner Which is disposed 
on the Workbench and aligns a position of the coupling 
member; and a coupling unit Which is disposed on the 
Workbench and provides torque to the coupling member, and 
the torque is gradually increased by the coupling unit until 
a second predetermined torque is achieved. 

[0011] The Workbench includes a table for seating the 
Wheel, a supporter Which is mounted to a loWer surface of 
the table and supports the table, and a vertical plate disposed 
on an upper surface of the table. 

[0012] The ?rst detector includes an inner sensor for 
sensing pressure and temperature of an inside of a tire; a 
screW for coupling the inner sensor to an exterior circum 
ference surface of the Wheel; and a valve stem of Which a 
leading end thereof is positioned to the exterior circumfer 
ence of the Wheel and is coupled to the screW, of Which a 
tailing end thereof is positioned to an interior circumference 
surface of the Wheel, and of Which a screW thread is formed 
at an exterior circumference surface thereof. 

[0013] The coupling member is a nut that can be coupled 
to the screW thread of the valve stem. 

[0014] The aligner includes a ?rst aligning part Which is 
disposed on the table and aligns a position of the Wheel, and 
a second aligning part Which is disposed on the table and 
aligns a position of the ?rst detector. 

[0015] The ?rst aligning part includes a hydraulic pressure 
cylinder disposed on a ?rst edge of the table so as to push 
the Wheel Which has been loaded on the table, and a guider 
disposed on a second edge of the table so as to guide the 
Wheel to a ?rst predetermined position of the table, and the 
second edge is opposed to the ?rst edge. 

[0016] The ?rst aligning part further includes a roller 
mounted to an end portion of the hydraulic pressure cylinder. 

[0017] The second aligning part includes a rotating stage 
that is rotatably disposed on the ?rst predetermined position 
of the table, a driving part for rotating the rotating stage, a 
second detector Which is disposed on the table and detects 
the ?rst detector, and a controller for controlling the driving 
part according to a signal detected by the second detector so 
as to align a position of the ?rst detector. The controller is 
disposed on a rear surface of the vertical plate. 

[0018] The second detector includes a vertical member 
disposed on a second predetermined position of the table, a 
sWitch rotatably disposed on the vertical member and poi 
soned at a height of the ?rst detector such that the ?rst 
detector contacts thereWith When the rotating stage rotates, 
and a proximity sensor Which is disposed adjacent on the 
sWitch and transmits a signal to the controller When the inner 
sensor is in contact With the sWitch. 

[0019] The coupling unit includes a body disposed on the 
vertical plate, and a nut runner disposed on an end of the 
body so as to couple the nut to the valve stem, Wherein the 
nut runner provides the torque to the nut, and the torque is 
linearly increased by the nut runner until the second prede 
termined torque is achieved. 

[0020] A method for assembling a vehicle Wheel accord 
ing to an exemplary embodiment of the present invention 
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includes loading a Wheel on a Workbench, the Wheel having 
a ?rst detector already coupled to a ?rst predetermined 
torque by a coupling member; aligning a position of the 
coupling member; gradually increasing torque of the cou 
pling member until a second predetermined torque is 
achieved; and monitoring Whether the torque of the coupling 
member reaches the second predetermined torque. 

[0021] The aligning of a position of the coupling member 
includes pushing the Wheel loaded on the Workbench using 
a hydraulic pressure cylinder; guiding the pushed Wheel to 
a rotating stage using a guider; rotating the guided Wheel 
using a driving part; determining Whether the ?rst detector 
already coupled to the Wheel is detected by a second detector 
While the Wheel is being rotated by the driving part; and 
rotating the Wheel at a predetermined angle such that the 
coupling member is aligned to the coupling unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a perspective vieW shoWing an apparatus 
for assembling a vehicle Wheel according to an exemplary 
embodiment of the present invention. 

[0023] FIG. 2 is a cross-sectional vieW ofa principal part 
shoWing a state in Which a ?rst detector is coupled to a Wheel 
by a coupling member at a ?rst predetermined torque, in an 
apparatus for assembling a vehicle Wheel according to an 
exemplary embodiment of the present invention. 

[0024] FIG. 3 shoWs a state in Which a Wheel is disposed 
on a table, in an apparatus for assembling a vehicle Wheel 
according to an exemplary embodiment of the present 
invention. 

[0025] FIGS. 4 and 5 shoWs a state in Which a Wheel is 
aligned to a rotating stage, in an apparatus for assembling a 
vehicle Wheel according to an exemplary embodiment of the 
present invention. 

[0026] FIG. 6 shoWs a state in Which a Wheel rotates, in an 
apparatus for assembling a vehicle Wheel according to an 
exemplary embodiment of the present invention. 

[0027] FIG. 7 shoWs a state in Which a ?rst detector of a 
Wheel is detected by a second detector, in an apparatus for 
assembling a vehicle Wheel according to an exemplary 
embodiment of the present invention. 

[0028] FIG. 8 shoWs a state in Which a Wheel rotates at a 
predetermined angle, in an apparatus for assembling a 
vehicle Wheel according to an exemplary embodiment of the 
present invention. 

[0029] FIG. 9 is a ?owchart shoWing a method for assem 
bling a vehicle Wheel according to an exemplary embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0030] With reference to the accompanying draWings, 
exemplary embodiments of the present invention Will be 
described. As those skilled in the art Will realiZe, the 
described embodiments may be modi?ed in various different 
Ways, all Without departing from the spirit or scope of the 
present invention. 

[0031] An apparatus for assembling a vehicle Wheel 
according to an exemplary embodiment of the present 
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invention, as shoWn in FIGS. 1 and 2, includes a Workbench 
100, an aligner 300, and a coupling unit 500. 

[0032] The Workbench 100 accommodates a,Wheel 10 to 
Which a ?rst detector 700 is coupled by a coupling member 
900 at a ?rst predetermined torque. The aligner 300 is 
disposed on the Workbench 100 and aligns a position of the 
coupling member 900. The coupling unit 500 is disposed on 
the Workbench 100 and provides torque to the coupling 
member 900 until the torque reaches a second predetermined 
torque With a gradual increase. 

[0033] First, With reference to FIG. 1, the Workbench 100 
Will be described in detail. 

[0034] The Workbench 100 may include a table 110, a 
supporter 130, and a vertical plate 150. The table 10 is Where 
the Wheel 10 is seated. The supporter 130 is mounted to a 
loWer surface of the table 110 and supports the table 110. 
The vertical plate 150 is vertically disposed on an upper 
surface of the table 110. 

[0035] With reference to FIG. 2, the ?rst detector 700 and 
the coupling member 900 Will be hereinafter described in 
detail. 

[0036] The ?rst detector 700 may include an inner sensor 
710, a screW 730, and a valve stem 750. The inner sensor 
710 senses pressure and temperature of an inside of a tire 
(not shoWn). The screW 730 is employed so as to couple the 
inner sensor 710 to an exterior circumference surface of the 
Wheel 10. A leading end of the valve stem 750 is positioned 
to the exterior circumference of the Wheel 10 and is coupled 
to the screW 730, a tailing end of the valve stem 750 is 
positioned to an interior circumference surface of the Wheel 
10, and a screW thread is formed at an exterior circumfer 
ence surface of the valve stem 750. 

[0037] Here, the valve stem 750 includes a head 751 
having the leading end, a ?rst body 753 having the tailing 
end, and a rubber 755 for sealing, Which is mounted betWeen 
the head 751 and the ?rst body 753. In addition, the screW 
730 and the valve stem 750 have a holloW shape (not 
shoWn), and air is injected into the tire therethrough. Further, 
the coupling member 900 may be a nut so as to be coupled 
to the screW thread of the valve stem 750. 

[0038] Therefore, the screW 730 is inserted into a penetra 
tion hole 711 formed at the inner sensor 710, and is coupled 
to the head 751 of the valve stem 750. Thereafter, the 
coupling member 900 is coupled to the screW thread of the 
valve stem 750 at the ?rst predetermined torque. Here, the 
?rst predetermined torque may be a value such that the 
rubber 755 of the valve stem 750 is not broken by the 
coupling member 900 and the exterior circumference sur 
face of the Wheel 10. A Wheel 10 to Which the ?rst detector 
700 is coupled is loaded on the table 110. 

[0039] With reference to FIG. 1, the aligner 300 Will 
hereinafter be described in detail. 

[0040] The aligner 300 may include a ?rst aligning part 
1300 and a second aligning part 2300. The ?rst aligning part 
1300 is disposed on the table 110, and is used to align a 
position of the Wheel 10. The second aligning part 2300 is 
disposed on the table 110, and is used to align a position of 
the ?rst detector 700. 

[0041] Furthermore, such a ?rst aligning part 1300 may 
include a hydraulic pressure cylinder 1310 and a guider 
1330. 
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[0042] In more detail, the hydraulic pressure cylinder 
1310 is disposed on a ?rst edge ofthe table 110 so as to push 
the Wheel 10 loaded on the table 110. The guider 1330 is 
disposed on a second edge of the table 110 so as to guide the 
pushed Wheel 10 to a ?rst predetermined position of the table 
110, and the second edge is opposed to the ?rst edge. 

[0043] Furthermore, such a ?rst aligning part 1300 may 
further include a roller 1350 mounted to an end portion of 
the hydraulic pressure cylinder 1310, and such a roller 1350 
protects the Wheel 10. 

[0044] In addition, the second aligning part 2300 may 
include a rotating stage 2310, a driving part 2330, a second 
detector 2350, and a controller 2370. The controller 2370 
may comprise a processor, memory, and associated hard 
Ware, softWare and/or ?rmWare as may be selected and 
programmed by a person of ordinary skill in the art based on 
the teachings of the present invention. 

[0045] In more detail, the rotating stage 2310 is rotatably 
disposed on the ?rst predetermined position of the table 110. 

[0046] An end of the driving part 2330 is disposed on the 
table 110 and another end of the driving part 2330 is 
disposed on the rotating stage 2310, and such a driving part 
2330 rotates the rotating stage 2310. 

[0047] The second detector 2350 is disposed on the table 
110 and detects the ?rst detector 700. In more detail, the 
second detector 2350 detects the inner sensor 710. The 
second detector 2350 Will hereinafter be described in detail. 

[0048] The second detector 2350 may include a vertical 
member 2351, a sWitch 2353, and a proximity sensor 2355. 
The vertical member 2351 is disposed on a second prede 
termined position of the table 110. The sWitch 2353 is 
rotatably disposed on the vertical member 2351, and is 
positioned at a height of the inner sensor 710 such that the 
inner sensor 710 contacts thereWith When the rotating stage 
2310 rotates. The proximity sensor 2355 is disposed adja 
cent on the sWitch 2353 and transmits a signal to the 
controller 2370 When the inner sensor 710 contacts the 
sWitch 2353. 

[0049] The controller 2370 controls the driving part 2330 
according to a signal detected by the second detector 2350 
so as to align a position of the ?rst detector 700. In more 
detail, the controller 2370 aligns a position of the coupling 
member 900 by controlling the driving part 2330. Such a 
controller 2370 is disposed on a rear surface of the vertical 
plate 150. 

[0050] With reference to FIG. 1, the coupling unit 500 Will 
hereinafter be described in detail. 

[0051] The coupling unit 500 may include a second body 
510 and a nut runner 530. 

[0052] The second body 510 is disposed on the vertical 
plate 150, and can move front/rear or up/doWn by at least 
one pivoting portion. 

[0053] The nut runner 530 is disposed on an end of the 
second body 510 so as to couple the coupling member 900 
to the valve stem 750. In particular, the nut runner 530 
provides the torque to the coupling member 900, and the 
torque is linearly increased by the nut runner 530 until the 
second predetermined torque is achieved. The torque is 
linearly increased to ensure that the rubber 755 of the valve 
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stem 750 is not broken. In addition, the second predeter 
mined torque may be a value such that the rubber 755 of the 
valve stem 750 is not broken by the coupling member 900 
and the exterior circumference surface of the Wheel 10, and 
such that the penetration hole of the Wheel 10 is sealed by 
the rubber 755. The value may be determined by experi 
mentation. 

[0054] A method for assembling a vehicle Wheel accord 
ing to an exemplary embodiment of the present invention 
Will hereinafter be described in detail With reference to 
FIGS. 3 to 9. 

[0055] First, as shoWn in FIGS. 3 and 9, at step S11, the 
Wheel 10 to Which a ?rst detector 700 is already coupled at 
a ?rst predetermined torque by a coupling member 900 is 
provided. At step S13, the Wheel 10 is loaded on the 
Workbench 100. 

[0056] Thereafter, as shoWn in FIGS. 4 to 9, the position 
of the coupling member 900 is aligned. An aligning process 
Will hereinafter be described in detail. 

[0057] First, as shoWn in FIGS. 4 and 9, at step S15, the 
Wheel 10 loaded on the Workbench 100 is pushed by the 
hydraulic pressure cylinder 1310. 

[0058] Second, as shoWn in FIGS. 5 and 9, at step S17, the 
pushed Wheel 10 is guided to the rotating stage 2310 by the 
guider 1330. 

[0059] Third, as shoWn in FIGS. 6 and 9, at step S19, the 
guided Wheel 10 is rotated by the driving part 2330. 

[0060] Fourth, as shoWn in FIG. 9, at step S21, the 
controller 2370 determines Whether the ?rst detector 700 
already coupled to the Wheel 10 is detected by a second 
detector 2350 While the Wheel 10 is being rotated by the 
driving part 2330. 

[0061] Fifth, as shoWn in FIGS. 7 and 9, if the ?rst detector 
700 is detected by the second detector 2350, as shoWn in 
FIG. 8, at step S23, the Wheel 10 is rotated by the driving 
part 2330 at a predetermined angle (6) such that the coupling 
member 900 is aligned to the coupling unit 500. 

[0062] Thereafter, as shoWn in FIGS. 8 and 9, at step S25, 
the torque of the coupling member 900 is linearly increased 
by the nut runner 530 until the second predetermined torque 
is achieved. 

[0063] Finally, as shoWn in FIG. 9, at step S27, the torque 
of the coupling member 900 is monitored as to Whether it 
reaches the second predetermined torque. 

[0064] As has been explained, an apparatus and a method 
for assembling a vehicle Wheel according to an exemplary 
embodiment of the present invention may have the folloW 
ing advantages. 
[0065] According to the embodiment of the present inven 
tion, a coupling member can be automatically coupled to a 
?rst detector. Consequently, since the coupling member is 
automatically coupled to the ?rst detector, the torque of the 
coupling member can be linearly increased to a predeter 
mined torque. As a result, since the rubber is not broken, the 
penetration hole of the Wheel can be accurately sealed by the 
rubber. 

[0066] While this invention has been described in connec 
tion With What is presently considered to be practical exem 
plary embodiments, it is to be understood that the invention 
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is not limited to the disclosed embodiments, but, on the 
contrary, is intended to cover various modi?cations and 
equivalent arrangements included Within the spirit and scope 
of the appended claims. 

What is claimed is: 
1. An apparatus for assembling a vehicle Wheel, compris 

ing: 
a Workbench that accommodates a Wheel to Which a ?rst 

detector is coupled at a ?rst predetermined torque by a 
coupling member; 

an aligner that is disposed on the Workbench and that 
aligns a position of the coupling member; and 

a coupling unit that is disposed on the Workbench and that 
provides a torque to the coupling member, Wherein the 
torque is gradually increased by the coupling unit until 
a second predetermined torque is achieved. 

2. The apparatus of claim 1, Wherein the Workbench 
comprises: 

a table on Which the Wheel is seated; 

a supporter that is mounted to a loWer surface of the table 
and supports the table; and 

a vertical plate disposed on an upper surface of the table. 
3. The apparatus of claim 1, Wherein the ?rst detector 

comprises: 
an inner sensor that senses a pressure and a temperature 

of an inside of a tire; 

a screW that couples the inner sensor to an exterior 
circumference surface of the Wheel; and 

a valve stem of Which a leading end is positioned at the 
exterior circumference of the Wheel and is coupled to 
the screW, a tailing end is positioned at an interior 
circumference surface of the Wheel, and a screW thread 
is formed on an exterior circumference surface. 

4. The apparatus of claim 3, Wherein the coupling member 
is a nut that can be coupled to the screW thread of the valve 
stem. 

5. The apparatus of claim 2, Wherein the aligner com 
prises: 

a ?rst aligning part that is disposed on the table and aligns 
a position of the Wheel; and 

a second aligning part that is disposed on the table and 
aligns a position of the ?rst detector. 

6. The apparatus of claim 5, Wherein the ?rst aligning part 
comprises: 

a hydraulic pressure cylinder disposed on a ?rst edge of 
the table so as to push the Wheel Which has been loaded 
on the table; and 

a guider disposed on a second edge of the table so as to 
guide the Wheel to a ?rst predetermined position on the 
table. 

7. The apparatus of claim 6, Wherein the ?rst aligning part 
further comprises a roller mounted to an end portion of the 
hydraulic pressure cylinder. 

8. The apparatus of claim 5, Wherein the second aligning 
part comprises: 

a rotating stage rotatably disposed on a ?rst predeter 
mined position on the table; 

a driving part that rotates the rotating stage; 

a second detector that is disposed on the table and that 
detects the ?rst detector; and 
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a controller that controls the driving part according to a 
signal detected by the second detector so as to align a 
position of the ?rst detector. 

9. The apparatus of claim 8, Wherein the controller is 
disposed on a rear surface of the vertical plate. 

10. The apparatus of claim 8, Wherein the second detector 
comprises: 

a vertical member disposed on a second predetermined 
position on the table; 

a sWitch rotatably disposed on the vertical member, and 
positioned at a height of the ?rst detector such that the 
?rst detector contacts thereWith When the rotating stage 
rotates; and 

a proximity sensor that is disposed adjacent to the sWitch 
and that transmits a signal to the controller When the 
inner sensor is in contact With the sWitch. 

11. The apparatus of claim 2, Wherein the ?rst detector 
comprises: 

an inner sensor that senses a pressure and a temperature 
of an inside of a tire; 

a screW that couples the inner sensor to an exterior 
circumference surface of the Wheel; and 

a valve stem of Which a leading end is positioned at the 
exterior circumference of the Wheel and is coupled to 
the screW, a tailing end is positioned at an interior 
circumference surface of the Wheel, and a screW thread 
is formed on an exterior circumference surface. 

12. The apparatus of claim 11, Wherein the coupling 
member is a nut that can be coupled to the screW thread of 
the valve stem. 

13. The apparatus of claim 12, Wherein the coupling unit 
comprises: 

a body disposed on the vertical plate; and 

a nut runner disposed on an end of the body so as to 
couple the nut to the valve stem, 

Wherein the nut runner provides the torque to the nut, and 
the torque is linearly increased by the nut runner until 
the second predetermined torque is achieved. 

14. A method for assembling a vehicle Wheel, comprising: 

loading a Wheel to Which a ?rst detector is coupled at a 
?rst predetermined torque by a coupling member onto 
a Workbench; 

aligning a position of the coupling member; 

gradually increasing a torque of the coupling member 
until a second predetermined torque is achieved; and 

monitoring Whether the torque of the coupling member 
reaches the second predetermined torque. 

15. The method of claim 14, Wherein the aligning of a 
position of the coupling member comprises: 

pushing the Wheel using a hydraulic pressure cylinder; 

guiding the Wheel to a rotating stage using a guider; 

rotating the Wheel using a driving part; 

determining Whether the ?rst detector is detected by a 
second detector While the Wheel is being rotated by the 
driving part; and 

rotating the Wheel at a predetermined angle such that the 
coupling member is aligned to a coupling unit. 

* * * * * 


