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SPOT WELDING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority of Korean
Patent Application Number 10-2013-0116501 filed Sep. 30,
2013, the entire contents of which application is incorporated
herein for all purposes by this reference.

BACKGROUND OF INVENTION

[0002] 1. Field of Invention

[0003] Thepresent inventionrelates to a spot welding appa-
ratus and, more particularly, to a spot welding apparatus
which is commonly applicable to multiple classes by select-
ing a lower welding gun fitting a welding point of a welding
target (i.e., a target to be welded) and performing a welding
operation, and quickly performs a welding operation within a
minimal time in a limited space.

[0004] 2. Description of Related Art

[0005] In general, in manufacturing a vehicle, a vehicle
body is completed by bonding various structure components
such as a vehicle body panel, and the like, formed through
pressing, painting and rustproofing operations are performed
on surfaces of the respective components of the competed
vehicle body during a painting process, components of a
power train system and components of suspension, steering,
and braking systems, and the like, are assembled, and an
outfitting process of assembling doors, a trunk lid, ahood, and
the like, is subsequently performed.

[0006] Also, during a vehicle body assembling process of a
vehicle, a spot resistance welding through a spot welding
apparatus is commonly used to bond two vehicle body panels
in bonding vehicle body components such as a roof, a pillar,
a side panel, an opening part flange of a vehicle body door,
and the like.

[0007] Such spot resistance welding, a type of welding
performed by applying welding force to a surface of a vehicle
body panel, is generally performed by a spot welding appa-
ratus installed in a front end of an arm of a spot welding robot.
[0008] A welding gun applied to the spot welding apparatus
is classified into an X-type welding gun, a C-type welding
gun, and a special type welding gun applied to a special lower
arm according to whether a position of a welding part and a
vehicle body are interfered.

[0009] A single spot welding apparatus selectively employ-
ing the X-type welding gun, the C-type welding gun, and the
special type welding gun is installed through an arm of a
robot.

[0010] Thus, a robot including a spot welding apparatus
employing the X-type welding gun, a robot including a spot
welding apparatus employing the C-type welding gun, and a
robot including a spot welding apparatus employing a special
type welding gun are installed in lines, respectively, to per-
form a spot welding operation.

[0011] However, in the related art spot welding operation,
since a single spot welding apparatus per robot is installed in
a robot arm, only single spotting welding is performed at
every moment the arm of the robot moves, requiring a great
amount of time to perform a prescribed number of welding
point operations to degrade productivity and efficiency.
[0012] In addition, lower welding guns each having a dif-
ferent shape should be applied according to positions and
shapes of welding points, increasing investment cost for
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facilities, and in particular, in a case in which a plurality of
robots having a spot welding apparatus employing a lower
welding gun having a special shape are in use, facility and
maintenance cost is increased, energy is excessively used,
and space occupancy of robots in a mass-production line is
increased.

[0013] The information disclosed in this Background sec-
tion is only for enhancement of understanding of the general
background of the invention and should not be taken as an
acknowledgement or any form of suggestion that this infor-
mation forms the prior art already known to a person skilled
in the art.

BRIEF SUMMARY

[0014] Various aspects of the present invention provide for
a spot welding apparatus having advantages of being com-
monly applicable to multiple classes by configuring a plural-
ity of lower welding guns and automatically selecting perti-
nent lower welding guns appropriate for various welding
points of a welding target to perform welding operation,
improving productivity, flexibility, and efficiency of a vehicle
body process by rapidly performing a welding operation
within a minimal time in a limited space, and reducing instal-
lation cost by reducing the amount of robots through appli-
cation of a single apparatus.

[0015] Various aspects of the present invention provide for
a spot welding apparatus including: a fixed frame installed in
an arm of a robot; an upper welding gun installed in one side
of the fixed frame and reciprocating up and down through a
pressurization unit; a rotary unit rotatably installed in a lower
side of the fixed frame; and a plurality of lower welding guns
installed through the rotary unit to correspond to the upper
welding gun.

[0016] The pressurization unit may include: a gear box
installed in front of the fixed frame; a pressurization actuator
installed in one side of a lower portion of the gear box; and a
moving block installed in the other side of the lower portion
of the gear box and disposed to reciprocate on a screw shaft
rotated upon receiving an operation of the pressurization
actuator through the gear box.

[0017] The gear box may be installed horizontally in front
of the fixed frame.

[0018] The pressurization actuator may be installed to be
perpendicular with respect to the gear box, and a driving
motor may be vertically installed in an adjacent position.
[0019] The driving motor may be configured as a step
motor whose revolutions per minute (RPM) and rotational
direction can be controlled.

[0020] The driving motor may be configured as a servo
motor whose speed can be controlled such that it is adjusted
by itself.

[0021] The rotary unit may include: a decelerator installed
in a lower side of the fixed frame; a rotary motor installed in
anupper portion of the decelerator; and a rotary plate installed
below the decelerator, rotated according to an operation of the
rotary motor, and having the lower welding guns installed
therein.

[0022] The rotary motor may be configured as a step motor
whose revolutions per minute (RPM) and rotational direction
can be controlled.

[0023] The rotary motor may be configured as a servo
motor whose speed can be controlled such that it is adjusted
by itself.
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[0024] A cross roller ring may be installed between the
decelerator and the rotary plate.

[0025] The lower welding guns installed in the rotary plate
may include first, second, and third lower welding guns with
lower arms having different shapes, respectively.

[0026] The first, second, and third lower welding guns may
be installed to be spaced apart from one another at an angle of
120° in a circumferential direction on the basis of the center of
the rotary plate.

[0027] The rotary unit may be installed in the fixed frame
such that a lower portion thereof is sloped at a predetermined
angle so as to be separate from the upper welding gun.
[0028] A current applying unit may be installed in the other
side of the fixed frame to apply a current to the upper welding
gun and the lower welding guns.

[0029] The current applying unit may include: a first bus
bar installed in one side of a transmitter to apply a current to
the upper welding gun; and a second bus bar installed in the
other side of the transformer to apply a current to the welding
guns through a ground unit.

[0030] The groundunit may be installed to be parallel to the
rotary unit.
[0031] The ground unit may include: a cylinder installed in

arear side of the upper welding gun; and a head connected to
the cylinder and moving up and down to be grounded with the
lower welding gun.

[0032] The cylinder may be configured as a pneumatic
cylinder in which a piston is operated by air pressure.
[0033] The cylinder may be configured as a hydraulic cyl-
inder in which a piston is operated by oil pressure.

[0034] Since aplurality of lower welding guns are rotatably
formed and a corresponding lower welding gun is automati-
cally selected therefrom according to various welding points
of'a welding target to perform a welding operation, the weld-
ing operation can be performed within a minimal time in a
limited space.

[0035] Inaddition, since the spot welding apparatus is com-
monly applicable to multiple classes regardless of a vehicle
type and a position and a shape of a welding point and rapidly
performs a welding operation, productivity, flexibility, and
efficiency of a vehicle body process can be enhanced, and
since the amount of robots installed in a process line is
reduced through an application of the single apparatus,
investment cost for facilities can be reduced.

[0036] The methods and apparatuses of the present inven-
tion have other features and advantages which will be appar-
ent from or are set forth in more detail in the accompanying
drawings, which are incorporated herein, and the following
Detailed Description, which together serve to explain certain
principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 is a perspective view of an exemplary spot
welding apparatus according to the present invention.
[0038] FIG.2isabottom perspective view of the exemplary
spot welding apparatus according to the present invention.
[0039] FIG. 3 is a perspective view of a pressurization unit
of the exemplary spot welding apparatus according to the
present invention.

[0040] FIG. 4 is an exploded perspective view of a rotary
unit of the exemplary spot welding apparatus according to the
present invention.
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[0041] FIG. 5 is a perspective view of a current applying
unit of the exemplary spot welding apparatus according to the
present invention.

[0042] FIG. 6 is a perspective view of a ground unit of the
exemplary spot welding apparatus according the present
invention.

[0043] FIGS. 7 through 12 are views illustrating opera-
tional states of the exemplary spot welding apparatus accord-
ing to the present invention.

DETAILED DESCRIPTION

[0044] Reference will now be made in detail to various
embodiments of the present invention(s), examples of which
are illustrated in the accompanying drawings and described
below. While the invention(s) will be described in conjunc-
tion with exemplary embodiments, it will be understood that
present description is not intended to limit the invention(s) to
those exemplary embodiments. On the contrary, the invention
(s) is/are intended to cover not only the exemplary embodi-
ments, but also various alternatives, modifications, equiva-
lents and other embodiments, which may be included within
the spirit and scope of the invention as defined by the
appended claims.

[0045] In the drawings, sizes and thickness of components
are arbitrarily shown for the description purposes, so the
present invention is not limited to the illustrations of the
drawings and thicknesses are exaggerated to clearly express
various parts and regions.

[0046] To clarify the present invention, portions irrespec-
tive of description are limited and, in the following descrip-
tion, terms such as “first” and “second,” etc., may be used
only to distinguish one component from another as pertinent
components are named the same, and order thereof is not
limited.

[0047] With reference to FIGS. 1 and 2, a spot welding
apparatus 1 according to various embodiments of the present
invention includes a plurality of lower welding guns 94, 95,
and 9¢ and perform a welding operation by automatically
selecting the lower welding guns 9a, 95, and 9¢ according to
various welding points of a welding target (i.e., a target to be
welded) and pressurizing the same by means of an upper
welding gun 5.

[0048] Thus, the spot welding apparatus 1 according to
various embodiments of the present invention can be com-
monly applicable to multiple classes, quickly performs a
welding operation within a minimal time in a limited space,
enhances productivity, flexibility, and efficiency of a vehicle
body process, and reduce installation cost by reducing the
amount of robots through an application of the single appa-
ratus.

[0049] FIG. 1 is a perspective view of a spot welding appa-
ratus according to various embodiments of the present inven-
tion, and FIG. 2 is a bottom perspective view of the spot
welding apparatus according to various embodiments of the
present invention.

[0050] Referring to FIGS. 1 and 2, the spot welding appa-
ratus 1 according to various embodiments of the present
invention includes a fixed frame 3, an upper welding fun 5, a
rotary unit 7, and a plurality of lower welding guns 9a, 96, and
9c.

[0051] The fixed frame 3 includes a fork-type body 11 and
a mount portion formed in an upper end of the body 11 and
mounted on an arm of a robot.
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[0052] The upper welding gun 5 is installed in a front side
of the fixed frame 3 and move up and down through a pres-
surization unit 15.

[0053] The pressurization unit 15 pressurizes an upper por-
tion of a welding point of a welding target, while moving the
upper welding gun 5 up and down.

[0054] FIG. 3 is a perspective view of a pressing unit of the
spot welding apparatus according to various embodiments of
the present invention.

[0055] Referring to FIG. 3, the pressurization unit 15
includes a gear box 17, a pressurization actuator 19, and a
moving block.

[0056] The gear box 17 is horizontally installed in a front
upper portion of the fixed frame 3.

[0057] The pressurization actuator 19 is vertically installed
in one side of a lower portion of the gear box 17, and the
moving block is provided in the other side of the lower portion
of'the gear box 17 such that it can reciprocate on a screw shaft
rotating upon receiving an operation of the pressurization
actuator 19 through the gear box 17.

[0058] Inthis case, the gear box 17 is rotated upon receiving
rotary power by a driving motor vertically installed to be
adjacent to the pressurization actuator 19, and the driving
motor may be configured as a step motor whose revolutions
per minute (RPM) and rotational direction can be controlled
or a servo motor whose speed can be controlled such that it is
adjusted by itself.

[0059] The upper welding gun 5 is installed in the moving
block, and the moving block is moved up and down together
with the upper welding gun 5 according to an operation of the
pressurization actuator 19 in the event of a welding operation.
[0060] Meanwhile, the pressurization actuator 19 may be
configured as a roller screw actuator that converts torque of an
electric motor into a linear movement.

[0061] The pressurization actuator 19 rotates the screw shat
positioned to be parallel thereto through the gear box 17 to
convert a movement of the moving block into a linear move-
ment on the screw shaft to reciprocate the upper welding gun
5 up and down.

[0062] The roller screw actuator has a basic configuration
in which as the screw shaft connected to the driving shaft of
the electric motor is rotated by motor driving force, a nut-type
moving block threaded with a screw thread portion of the
screw shaft is moved forwardly and backwardly. Thus, since
the configuration of the roller screw actuator applicable as the
pressurization actuator 19 is known and widely used indus-
trially, a detailed description thereof will be omitted.

[0063] The rotary unit 7 is installed in a lower side of the
fixed frame 3 and rotated.

[0064] FIG. 4 is an exploded perspective view of the rotary
unit of the spot welding apparatus according to various
embodiments of the present invention.

[0065] Referring to FIG. 4, the rotary unit 7 includes a
decelerator 23, a rotary motor 25, and a rotary plate 27.
[0066] The decelerator 23 is installed in a lower end portion
of'the body 11 of the fixed frame 3, and the rotary motor 25 is
vertically installed in an upper portion of the decelerator 23
and installed within the body 11

[0067] The rotary plate 27 is installed below the decelerator
23 and rotated according to an operation of the rotary motor
25, and a plurality of the lower welding guns 94, 95, and 9¢ are
installed beneath the rotary plate 27.
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[0068] Here, the rotary motor 25 may be configured as a
step motor whose RPM and rotational direction can be con-
trolled or a servo motor whose speed can be controlled such
that it is adjusted by itself.

[0069] A general crossrollerring 29 including an outer ring
and an inner ring may be installed between the decelerator 23
and the rotary plate 27, and here, since the decelerator 23 and
the cross roller ring 29 are known components widely used in
the art, a detailed description thereof will be omitted.

[0070] The rotary unit 7 may be installed in the fixed frame
3 such that a rotation center axis of the decelerator 23, the
rotary servo motor 25, and the rotary plat 27 is sloped at a
predetermined angle so as to be separate in a lower portion
thereof from the upper welding gun 5.

[0071] Installed on a lower surface of the rotary plate 27 of
the rotary unit 7, and any one of the plurality of installed lower
welding guns 9a, 95, and 9¢ corresponds to the upper welding
gun 5.

[0072] In this case, the lower welding guns 9a, 95, and 9¢
are configured as a first lower welding gun 94, a second lower
welding gun 95, and a third welding gun 9¢ with lower arms
31 having different shapes, respectively, and installed to be
spaced apart from one another at an angle of 120° in a cir-
cumferential direction on the basis of the center of the rotary
plate 27.

[0073] The lower welding guns 94, 95, and 9¢ may be made
of duralumin, an aluminum alloy which is storing and light.

[0074] In this case, as the rotary plate 27 is rotated accord-
ing to an operation of the rotary servo motor 25 of the rotary
unit 7, the first, second, and third lower welding guns 94, 95,
and 9¢ with lower arms 31 having different shapes act to
correspond to the upper welding gun 5, performing a welding
operation with respect to various welding points of a welding
target.

[0075] At this time, since the rotary unit including the first,
second, and third lower welding guns 9a, 95, and 9¢ installed
therein is installed to be sloped at a predetermined angle, the
second and third lower welding guns 95 and 9¢, excluding the
first lower welding gun 9a that corresponds to the upper
welding gun 5, are not positioned to be coplanar with the first
lower welding gun 9a.

[0076] Thus, when the first lower welding gun 9a performs
awelding operation, since the second and third lower welding
guns 956 and 9c are prevented from being positioned to be
coplanar with the first lower welding gun 9q, interference of
the second and third lower welding guns 95 and 9¢ can be
restrained.

[0077] Inthe above description, the first lower welding gun
9a corresponds to the upper welding gun 5 for the description
purpose on the basis of the drawing, but the present inventive
concept is not limited thereto and the second or third lower
welding gun 95 or 9¢ may also correspond to the upper
welding gun 5.

[0078] Meanwhile, a current applying unit 33 may be
installed in one side of the body 11 of the fixed frame 3 to
apply a current to the upper welding gun 5 and the lower
welding guns 9a, 954, and 9c.

[0079] FIG. 5 is a perspective view of a current applying
unit of the spot welding apparatus according to various
embodiments of the present invention.

[0080] Referring to FIG. 5, the current applying unit 33
includes a transformer 35, a first bus bar 37, and a second bus
bar 39.
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[0081] The transformer 35 is installed in one side of the
body 11 of the fixed frame 3, and the first bus bar 37 is
installed in one side of the transformer 35 to apply a current to
the upper welding gun 5.

[0082] The second bus bar 39is installed in the other side of
the transformer 35 to apply a current to the lower welding
guns 9a, 95, and 9c¢ through the ground unit 41.

[0083] The current applying unit 33 including the trans-
former 35 and the first and second bus bars 37 and 39 and
installed in the spot welding apparatus 1 has known functions
widely used in the art, so a detailed description thereof will be
omitted.

[0084] FIG. 6 is aperspective view of the ground unit of the
spot welding apparatus according to various embodiments of
the present invention.

[0085] Referring to FIG. 6, a ground unit 41 includes a
cylinder 43 and a head 45.

[0086] The cylinder 43 is connected to the second bus bar
39 and installed in an upper side of the rotary plate 27 in a rear
side of the fixed frame 3. Here, the cylinder 43 may be
configured as a pneumatic cylinder in which a piston is oper-
ated by air pressure or a hydraulic cylinder in which a piston
is operated by oil pressure.

[0087] The head 45 is connected to a rod of the cylinder 43
and grounded with the lower welding guns 9a, 95, and 9¢
through the through recesses 47 (please see FIG. 4) formed in
the rotary plate 27 to correspond to the lower welding guns
9a, 95, and 9¢, while reciprocating up and down according to
an operation of the cylinder 43.

[0088] Namely, when the rotary plate 27 is rotated, the head
45 of the ground unit 41 is moved upwardly according to an
operation of the cylinder 43, and when a welding operation is
performed, the head 45 descends to be grounded with the
lower welding guns 9a, 95, and 9¢ so as to be electrically
connected with the current applying unit 33.

[0089] That is, the lower welding guns 9a, 95, and 9c are
electrically connected with the ground unit 41 on the rotary
plate 27 by the medium of the rotary plate 27.

[0090] Meanwhile, the ground unit 41 may be installed to
be parallel to the rotary unit 7.

[0091] Hereinafter, an operation of the spot welding appa-
ratus 1 having the foregoing configuration will be described
with reference to FIGS. 7 and 8.

[0092] FIGS. 7 through 12 are views illustrating opera-
tional states of the spot welding apparatus according to vari-
ous embodiments of the present invention.

[0093] First, when the first lower welding gun 9a in a home
position performs a welding operation, the spot welding
apparatus 1 is moved to a welding point of a welding target
according to an operation of a robot.

[0094] Referring to FIG. 7, thereafter, the ground unit 41 is
grounded to the third lower welding gun 9¢ according to an
operation of the cylinder 43, and in a state in which a lower
portion of the welding point is supported by the first lower
welding gun 94, the pressurization actuator 19 of the pressur-
ization unit 15 is operated to lower the upper welding gun 5 to
pressurize the welding point together with the first lower
welding gun 9a to perform a welding operation as illustrated
in FIG. 8.

[0095] When a shape and a position of a welding point of
the welding target are changed and the second lower welding
gun 954 is required, the head 45 of the ground unit 41 is lifted
according to an operation of the cylinder 43, releasing the
ground state.
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[0096] Thereafter, therotary plate 27 is rotated by the rotary
unit 7 to allow the second lower welding gun 94 to correspond
to the upper welding gun 5.

[0097] Inthis state, when the second lower welding gun 95
is in a home position, the head 45 of the ground unit 41
descends to be grounded with the first lower welding gun 9a
as illustrated in FIG. 10, and as described above, the upper
welding gun 5 is operated to perform a welding operation on
the corresponding welding point.

[0098] Also, when ashape and a position of a welding point
of'the welding target are changed and the third lower welding
gun 9¢ is required, a welding operation is performed on the
corresponding welding point through the sequential pro-
cesses as described above with reference to FIGS. 11 and 12.

[0099] Meanwhile, in the above description, the first, sec-
ond, and third lower welding guns 9a, 96, and 9¢ perform the
operations sequentially, but the present inventive concept is
not limited thereto and, immediately after a welding opera-
tion is performed by using the first lower welding gun 94, a
welding operation may be performed by using the third lower
welding gun 9c.

[0100] Inthis manner, the spot welding apparatus 1 accord-
ing to various embodiments of the present invention performs
a welding operation by using an appropriate one of the first,
second, and third lower welding guns 9a, 95, and 9¢ accord-
ing to a position and a shape of a welding point, thereby
flexibly coping with shapes and positions of various welding
points.

[0101] Also, since a pertinent one of the lower welding
guns 9a, 95, and 9c¢ is automatically selected to perform a
welding operation according to various welding points of a
welding target, the welding operation can be quickly per-
formed with a minimal time within a limited space.

[0102] In addition, since the spot welding apparatus 1 is
commonly applicable to multiple classes regardless of a
vehicle type and a position and a shape of a welding point and
rapidly perform a welding operation, productivity, flexibility,
and efficiency of a vehicle body process can be enhanced, and
since the amount of robots installed in a process line is
reduced through an application of the single apparatus,
investment cost for facilities can be reduced.

[0103] For convenience in explanation and accurate defini-
tion in the appended claims, the terms upper or lower, front or
rear, inside or outside, and etc. are used to describe features of
the exemplary embodiments with reference to the positions of
such features as displayed in the figures.

[0104] The foregoing descriptions of specific exemplary
embodiments of the present invention have been presented for
purposes of illustration and description. They are not
intended to be exhaustive or to limit the invention to the
precise forms disclosed, and obviously many modifications
and variations are possible in light of the above teachings. The
exemplary embodiments were chosen and described in order
to explain certain principles of the invention and their prac-
tical application, to thereby enable others skilled in the art to
make and utilize various exemplary embodiments of the
present invention, as well as various alternatives and modifi-
cations thereof. It is intended that the scope of the invention
be defined by the Claims appended hereto and their equiva-
lents.
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What is claimed is:

1. A spot welding apparatus comprising:

a fixed frame installed on an arm of a robot;

an upper welding gun installed in one side of the fixed

frame and reciprocating up and down by a pressurization
unit;

a rotary unit rotatably installed in a lower side of the fixed

frame; and

a plurality of lower welding guns installed through the

rotary unit to correspond to the upper welding gun.

2. The spot welding apparatus of claim 1, wherein the
pressurization unit comprises:

a gear box installed in front of the fixed frame;

a pressurization actuator installed in one side of a lower

portion of the gear box; and

a moving block installed in the other side of the lower

portion of the gear box that reciprocates on a screw shaft
rotated upon receiving an operation of the pressurization
actuator through the gear box.

3. The spot welding apparatus of claim 2, wherein the gear
box is installed horizontally in front of the fixed frame.

4. The spot welding apparatus of claim 2, wherein the
pressurization actuator is installed perpendicular with respect
to the gear box, and a driving motor is vertically installed in an
adjacent position.

5. The spot welding apparatus of claim 4, wherein the
driving motor is configured as a step motor whose revolutions
per minute (RPM) and rotational direction are controlled.

6. The spot welding apparatus of claim 4, wherein the
driving motor is configured as a servo motor whose speed is
automatically self-controlled.

7. The spot welding apparatus of claim 1, wherein the
rotary unit comprises:

a decelerator installed in a lower side of the fixed frame;

a rotary motor installed in an upper portion of the decel-

erator; and

a rotary plate installed below the decelerator, rotated

according to an operation of the rotary motor, and having
the lower welding guns installed therein.

8. The spot welding apparatus of claim 7, wherein the
rotary motor is configured as a step motor whose revolutions
per minute (RPM) and rotational direction are controlled.
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9. The spot welding apparatus of claim 7, wherein the
rotary motor is configured as a servo motor whose speed is
automatically self-controlled.
10. The spot welding apparatus of claim 7, wherein a cross
roller ring is installed between the decelerator and the rotary
plate.
11. The spot welding apparatus of claim 7, wherein the
lower welding guns installed in the rotary plate comprise first,
second, and third lower welding guns with lower arms having
different shapes, respectively.
12. The spot welding apparatus of claim 11, wherein the
first, second, and third lower welding guns are spaced apart
from one another at an angle of 120° in a circumferential
direction on the basis of the center of the rotary plate.
13. The spot welding apparatus of claim 1, wherein the
rotary unit is installed in the fixed frame such that a lower
portion thereof is sloped at a predetermined angle separate
from the upper welding gun.
14. The spot welding apparatus of claim 1, wherein a
current applying unit is installed in the other side of the fixed
frame to apply a current to the upper welding gun and the
lower welding guns.
15. The spot welding apparatus of claim 14, wherein the
current applying unit comprises:
a first bus bar installed in one side of a transmitter to apply
a current to the upper welding gun; and

a second bus bar installed in the other side of the trans-
former to apply a current to the welding guns through a
ground unit.

16. The spot welding apparatus of claim 15, wherein the
ground unit is installed parallel to the rotary unit.

17. The spot welding apparatus of claim 15, wherein the
ground unit comprises:

a cylinder installed in a rear side of the upper welding gun;

and

a head connected to the cylinder and moving up and down

to be grounded with the lower welding gun.

18. The spot welding apparatus of claim 17, wherein the
cylinder is configured as a pneumatic cylinder in which a
piston is operated by air pressure.

19. The spot welding apparatus of claim 17, wherein the
cylinder is configured as a hydraulic cylinder in which a
piston is operated by oil pressure.
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