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Description

[0001] The present invention relates to a weight bal-
ancer and a pipe joining method; and, more particularly,
to a weight balancer and a pipe joining method that is
capable of reducing a load of pipes when arranging and
welding the pipes in ships, plants, piping work sites and
the like.

Background Art

[0002] There are many light or heavy pipes in ships,
plants, piping work sites and the like. That is, pipes
through which various fluids, gases, electrical connec-
tions or the like might pass are installed as complicatedly
as cobwebs.
[0003] In reality, since such pipes are limited in length,
a welding operator welds a plurality of pipes to one an-
other to make the pipe in a desired length.
[0004] Particularly, even a single pipe used in main
pipe lines and the heavy weight pipes are interconnected
to be made into relatively long pipes while being suitable
for a pipe line or plumbing design.
[0005] Herein, a reference pipe (hereinafter, referred
to as ’first pipe’) and a pipe (hereinafter, referred to as
’second pipe’) corresponding to an object to be aligned
and which is to be butt-welded to the first pipe, are re-
quired to be aligned before a butt weld.
[0006] A user performs a leveling operation by manu-
ally adjusting the direction, location and height of the sec-
ond pipe by use of a wire or belt of a crane, thereby
making the first pipe and the second pipe aligned.
[0007] The user puts the first pipe in a table like a sur-
face plate, and puts the second pipe in a simple jig like
a Y block placed in a location opposite to the surface
plate. The simple jig supports the second pipe in the lower
portion of the second pipe and acts to fix the second pipe
by the self weight of the second pipe and the Y block.
[0008] The user moves the second pipe little by little
in all directions of motion forward, backward, left, right,
upward, downward and the like after lifting the second
pipe slightly with the wire of the crane, or adjusts the
height and direction of the simple jig in accordance with
the movement, thereby aligning the second pipe to the
first pipe.
[0009] However, the manual pipe aligning operation
like this is very difficult when the second pipe is long in
length and heavy in load, and includes a disadvantage
in that an operation time for aligning and welding the
pipes takes long depending on the height, angle, location,
vibration and the like of the pipe even if the operator is a
skilled one, especially when there is an imbalance state
such that the center of gravity is eccentric from the center
of volume according to the shape of the second pipe.
[0010] Further, the welding operation of the pipe can-
not be performed quickly because of the difficulty to per-
form the manual pipe aligning operation in a precise man-
ner. For example, during the welding operation for weld-

ing the first and the second pipe, an operator is typically
required to go inside of the pipe to tack-weld the joining
portion, and then welds the pipe from outside in a regular
manner.
[0011] Accordingly, there is required a weight balancer
that can improve weld quality by precisely adjusting the
height, location, inclination, vibration of the pipe, as 6
degrees of freedom is given to a double plate type of
operation plate supporting the pipe.
[0012] Further, generally, a plurality of pipes is required
to be aligned for being interconnected before the butt
weld. The combining operation before the butt weld of
the two pipes according to the prior art is as follows. The
combining operation is that the gap and stepped differ-
ence between the preset pipes are made to meet with a
specific tolerance so as to weld the pipes by, e.g., TIG.
Here, roundness correction should be made for the two
pipes to be fitted consistently to each other.
[0013] Herein, a true circle refers to a circle of which
the diameter or radius measured along the circumference
is fixed. In regards to a pipe, the true circle further refers
to a circle where the roundness corresponding to the dif-
ference between the maximum inside diameter and the
minimum inside diameter is set within a tolerance.
[0014] In the pipe joining method of the prior art, the
operator puts all the pipes on the surface plate and uni-
formly maintains their gaps to be in contact with one an-
other by using the wire or the belt, and then a tack weld
is performed by joining a first tab piece to one side of the
external diameter of the pipe. Then, the operator inserts
a power jack into the pipe and makes the stepped differ-
ence fitted while correcting the true circle of the pipe in
use of the power jack repeatedly, and then the tack weld
is performed to join a second tab piece to the opposite
side of the pipe having the first tab piece attached thereto
which was joined first. After then, the operator continu-
ously tack-welds in order to join a third tab piece to a
location corresponding to a 90° direction of the second
tab piece of the pipe, followed by an operation of joining
a fourth tab piece to an opposite side of the pipe having
the third tab piece attached thereto. Then, the operator
corrects the gap of the pipe by moving a spatula chisel
in the circumference of the pipe after inserting the spatula
chisel into the gap between the two pipes. Finally, the
operator further joins other tab pieces between the first
and the second tab piece, between the second and the
third tab piece, between the third and the fourth tab piece
and between the fourth and the first tab piece by tack-
welding. Here, the number of other tab pieces is deter-
mined by diameters of pipes.
[0015] However, the pipe joining operation according
to the prior art includes a problem in  that the operation
time does not only consume a lot of time as it is pro-
gressed manually, but the deviation of the weld quality
is also very inconsistent depending on the proficiency of
the operator. Thus, there is a disadvantage in that, when
the pipe joining operation is not performed in a smooth
manner, it affects the subsequent welding operation for
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the pipe at later.
[0016] Further, the pipe joining operation according to
the prior art is more difficult when the pipe is large. That
is, one large pipe is put on the surface plate, and in order
to connect to the large pipe after that, another large pipe
is put on a plurality of jigs having the same height as the
level of the surface plate in use of the crane. After then,
the operator corrects the gap by inserting the wire be-
tween the two large pipes while manipulating the crane,
adjusting the height of the jig or moving them left and
right, and meets the stepped difference by temporarily
installing a level on the top thereof, and then, the tab
pieces are fixed from the top by the tack weld method.
After then, the tab piece is tack welded thereunder after
correcting the stepped difference and the true circle by
inserting a power jack into the pipe. After then, the re-
maining tab pieces are welded around the circumference
of the pipe.
[0017] However, the pipe joining operation according
to the prior art includes an inconvenience in that the large
pipe should be moved in use of the transport device like
a separate crane for correcting the roundness because
the large pipe includes an excessive weight, e.g., about
600kg, and a length, e.g., about 6m, and includes a dis-
advantage in that the operation time of aligning and weld-
ing the pipes takes long due to the height, angle, location,
vibration and the like of the pipe even though the operator
is highly skilled because there is an imbalance state such
that the center of gravity is eccentric from the center of
volume in accordance with the shape of the pipe, e.g.,
bent pipe, elbow, T-pipe and the like.
[0018] Further, in order to prevent oxidization and ni-
trification in the welding process, expensive argon (Ar)
gas is injected into all the space within the pipe, and the
injected argon gas is discharged to the air through an
opening portion of both side ends of the pipe, thus there
is a problem in that a gas pursing cost is increased.
[0019] In order to solve the above, the present appli-
cant has proposed an automatic pipe aligning device and
a pipe aligning method, as disclosed in Korea Patent No.
639607 (referred to as ’Patent Reference 1’).
[0020] However, there has been found a difficulty with
regards to the automatic pipe aligning device of the Pat-
ent Reference 1 in aligning pipes while overcoming the
weight of a fitting portion of one pipe to be aligned to
another pipe.
[0021] For example, in case that the weight and length
of the pipe corresponding to the fitting portion is about
600kg and 6m, there occurs a case that the six degrees
of freedom motion is not realized because a six axis par-
allel robot like stewart-gough  platform installed within
the automatic pipe aligning device cannot support the
weight of the fitting portion, thereby failing to align or fit
the pipes. Herein, the six degrees of freedom motion in-
cludes a three-axis translational motion and a three-axis
rotational motion. Here, the three-axis translational mo-
tion includes forward and backward motion (Surge) of X-
axis direction; left and right motion (Sway) of Y-axis di-

rection; up and down motion (Heave) of Z-axis direction,
and the three-axis rotational motion includes rolling (ro)
in which it rotates on the basis of X-axis direction; pitching
(pi) in which it rotates on the basis of Y-axis direction;
and yawing (ya) in which it rotates on the basis of Z-axis
direction.
[0022] Further, in order to align a small fitting portion,
the six axis parallel robot can move the fitting portion to
the pipe, but friction occurs between the upper portion of
the weight balancer and the fitting portion. Thus, an ex-
cessive load might be given to the fitting portion and the
automatic pipe aligning device, there might occur dam-
ages such as scratch and the like in the fitting portion,
and the clamping location of the automatic pipe aligning
device and the fitting portion might be changed.
[0023] Further, the automatic pipe aligning device of
the prior art does not consider a cooperative operation
with a separate weight balancer, but only proposes the
automatic pipe aligning method by the automatic pipe
aligning device, thus in fact there occurs much difficulty
in automatically aligning pipes because there was no
mention for the method of joining them together with the
weight balancer.
[0024] For example, the automatic pipe aligning meth-
od of the prior art includes a disadvantage in that the
clamping location is unstable and the precision of cor-
recting the true circle or of aligning the pipe and the fitting
portion is relatively low because no action is disclosed
for balancing the device right before clamping.
[0025] Particularly, the weight balancer mentioned in
the description of the automatic pipe aligning device of
the prior art includes a simple structure. The fitting portion
which is aligned to the pipe is mounted on the upper
portion and the weight balancer moves on the ground to
act to form a joint portion by putting the fitting portion into
contact with the pipe.
[0026] However, in case that the weight balancer is
used in the automatic pipe aligning device of the prior
art, a load for the fitting portion which is a payload cannot
be reduced actively, and cannot support the fitting portion
while translationally moving or rotating to correspond to
the 6 degrees of freedom. Further, the upper portion of
the weight balancer supporting the fitting portion is fixed,
thereby resulting in a problem that the friction is gener-
ated, as mentioned above, between the fitting portion
and the upper portion of the weight balancer.
[0027] Documents US-A-3658286 and JP-A-
62054598 disclose A weight balancer (100), comprising
an operation plate for putting an alignment object.
Document EP-A-1413391 discloses to detect an abnor-
mal clamping state and abnormal overload during ma-
chining of a workpiece through the use of load sensing
elements.
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Disclosure of Invention

Technical Problem

[0028] It is, therefore, a primary object of the present
invention to provide a weight balancer that is adaptive
for improving weld quality by precisely adjusting the
height, location, inclination and vibration of a pipe as 6
degrees of freedom is given to a double plate type of
operation plate supporting the pipe while reducing the
load of the pipe.
[0029] It is another object of the present invention to
provide a weight balancer that is a daptive for rapidly
performing a pipe aligning operation manually or by an
automatic pipe aligning robot as a weight balancing op-
eration is linked to a leveling operation of a corresponding
cylinder in use of a plurality of load cells.
[0030] It is still another object of the present invention
to provide a pipe joining method that is adaptive for con-
trolling a weight balancer and an automatic pipe aligning
device in conjunction therewith.
[0031] It is still another object of the present invention
to provide a pipe joining method that is adaptive for max-
imizing an operational efficiency by automating a fitting
operation before a pipe butt weld, as a weight balancer
having functions of load decrease, 6 degrees of freedom
support, translational motion, rotation and minute adjust-
ment is made in conjunction with an automatic pipe align-
ing device which is installed in the internal wall of a pipe
and can perform a fine aligning operation.

Technical Solution

[0032] According to the present invention, a weight bal-
ancer as claimed in claim 1 is provided. A pipe joining
method according to the present invention is claimed in
claim 9. The dependent claims define some examples of
such a balancer or method, respectively.
[0033] In accordance with the present invention, there
is provided a weight balancer, including: an operation
plate for putting an alignment object; a plurality of load
cells installed in the lower portion of the operation plate;
a controller which receives a detection signal generated
from the load cell and analyses the information of the
alignment object to generate a control signal; an opera-
tion force driver which receives the control signal from
the controller to control an operational pressure of each
of a plurality of pressure supply lines; and a plurality of
leveling cylinders and balancing devices which are con-
nected to the pressure supply lines to control a location
or pose of the operation plate so as to correspond to the
size of the operational pressure controlled by the oper-
ation force driver.
[0034] In the weight balancer, the leveling cylinder and
the balancing device are any one selected from an air
spring of which the pressure can be adjusted, a linear
motor being a linear transferring device of which the
length can be adjusted, a hydraulic servo cylinder, a mo-

tor and a rack and pinion mechanism, and a ball screw.
[0035] In the weight balancer, a tilt sensor connected
to the controller for inputting inclination  information is
stuck to the operation plate.
[0036] In the weight balancer, the leveling cylinder and
the balancing device are each installed in a body frame,
and in the lower portion of the body frame are provided
a plurality of height adjustment shaft and a moving roller
having a stopper unit.
[0037] In the weight balancer, the operation plate in-
cludes an upper plate and a lower plate between which
a plurality of slide contact portions are arranged, and an
edge beam is stuck to the bottom surface of the edge of
the upper plate.
[0038] The weight balancer further includes a plurality
of guide portions installed between the lower plate and
the body frame, and each of the guide portion includes:
a ball type pivot combined with the lower plate; a guide
shaft which is extended along axial direction from a ball
of the ball type pivot and includes an axial length relatively
longer than a maximum stroke distance of the leveling
cylinder and the balancing device; and a guide bush in-
stalled in an upper plate of the body frame to be combined
with the guide shaft by a slide insertion method.
[0039] In the weight balancer, a plurality of gap main-
taining shafts for keeping distance from the lower plate
are further installed in the edge beam.
[0040] In the weight balancer, the upper plate includes
a plurality of groove type mounting holes to arrange a
plurality of roller jigs which are detachable and support
an alignment object, and the groove type mounting hole
includes a disposition gap and orientation corresponding
to each shape of a plurality of pipe layouts inclusive of
at least a straight pipe, an elbow pipe and a T-type pipe.
[0041] In accordance with the present invention, there
is provided a pipe joining method in which a first pipe and
a second pipe are disposed in a surface plate and a
weight balancer respectively and an automatic pipe align-
ing device is inserted into the first pipe to be set, the pipe
joining method including: sensing to confirm an operation
location to stop after driving the automatic pipe aligning
device; extending a true circle correcting device for keep-
ing the automatic pipe aligning device to be level; cor-
recting the true circle of each of the first and second pipes;
first measuring a joint shape formed between the first
and second pipes for alignment; aligning the second pipe
to the first pipe to correspond to the first measurement
result; second measuring the joint shape for confirming
what is aligned; and having the automatic pipe aligning
device seal up and inject gas for welding when the result
value of the second measurement is included in a pre-
set tolerance.
[0042] The pipe joining method further includes mov-
ing the gap adjusting device forward so that an internal
pressure member of a front true circle correction device
can be disposed inside the second pipe before correcting
the true circles of the first and second pipes.
[0043] The pipe joining method further includes a detail
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alignment step for aligning the  first and second pipes so
that the gap and stepped difference of the first and sec-
ond pipes can be welded in the step of aligning the pipes,
wherein the detail alignment step includes the steps of:
moving the second pipe in an X-axis direction to be sep-
arated from the first pipe; rotating the second pipe to cor-
respond to a rotation component value for being convert-
ed into a goal pose; moving the second pipe to corre-
spond to movement values of Z axis and Y axis directions
for the goal pose; and finally adjusting an offset in the X
axis direction.
[0044] In the pipe joining method, the weight balancer
receives a feedback of a load and inclination information
sensed in the weight balancer and receives an operation
information of the automatic pipe aligning device trans-
mitted through an integral controller, and then, those in-
formation is used as a conditional value required for cal-
culating an operation control value of the balancing cyl-
inder and leveling cylinder of the weight balancer, thus
the weight balancer is linked with the automatic pipe
aligning device.
[0045] In the pipe joining method, in case that the result
value of the second measurement is not included in a
tolerance, the step of checking whether or not the result
of the second measurement is included in the tolerance
is repeatedly performed after performing the second pipe
alignment step again.
[0046] In the pipe joining method, a laser beam is used
in the step of confirming the operation location.

Advantageous Effects

[0047] The pipe joining method of the present invention
proposes a specific method of precisely aligning the over-
weighted fitting portion to the pipe, thereby enabling to
remove the alignment error.
[0048] Further, the pipe joining method of the present
invention does not generate the malfunction caused by
the cross-interference between the pipe and the fitting
portion, thus the pipe alignment quality can be maximized
and the weld quality can be improved.
[0049] Further, the pipe joining method of the present
invention adopts the integral controller and links the
weight balancer with the automatic pipe aligning device,
thus the fitting portion and the pipe can be arranged rap-
idly in a state that the static or dynamic load, the inclina-
tion, the vibration, and the weight or weight imbalance
are reduced.

Brief Description of the Drawings

[0050] The above and other objects and features of
the present invention will become  apparent from the fol-
lowing description of preferred embodiments, given in
conjunction with the accompanying drawings, in which:
[0051] Fig. 1 is a block diagram illustrating an electrical
configuration of a weight balancer according to an em-
bodiment of the present invention;

[0052] Fig. 2 is a perspective plan view illustrating a
mechanical configuration of the weight balancer shown
in Fig. 1;
[0053] Fig. 3 is an exploded perspective plan view of
the weight balancer shown in Fig. 2;
[0054] Fig. 4 is a magnified cross sectional view of the
circle ’A’ shown in Fig. 2;
[0055] Fig. 5 is a plan view for explaining an operation
plate of the weight balancer shown in Fig. 2;
[0056] Fig. 6 is an arrangement state diagram of an
automatic pipe aligning device and the weight balancer
shown in Fig. 2;
[0057] Fig. 7 is a block diagram for explaining a pipe
joining method according to the present invention; and
[0058] FIGs. 8A to 8N are operational state diagrams
for each of the steps of the pipe joining method according
to the present invention.

Best Mode for Carrying Out the Invention

[0059] (Weight Balancer)
[0060] Preferred embodiments of the present invention
will be described in detail with reference to the accom-
panying drawings.
[0061] As shown in FIGs. 1 and 2, a weight balancer
according to an embodiment of the present invention in-
cludes a controller 120 and an operation force driver 130
within a body frame 110 of a box shape.
[0062] The controller 120 includes a power supply cir-
cuit which is connected to an external power source or
a self power source, e.g., storage battery, and which can
generate operational power that can be used in various
sensors, the operation force driver 130, a leveling and
balancing operation process module, an input/output cir-
cuit composition and the like.
[0063] The leveling and balancing operation process
module of the controller 120 analyzes a static load, e.g.,
a single load transmitted in up and down directions, or a
dynamic load, e.g., a plural load transmitted complexly,
by a translational motion (surge, sway, heave) and a ro-
tational motion (roll, pitch, yaw) inputted to an operation
plate 180 in use of detection signals of various sensors,
e.g., tilt sensor 142, or load cells 145, 146 inputted
through a sensor interface, and then, serves to transmit
a cylinder control signal such as a stroke control signal
which reduces or controls the static or dynamic load, in-
clination and vibration to the operation process module
130.
[0064] The load cells 145, 146 detect the load of the
pipe and the like, and act to transmit a detection signal
converted into an electrical signal to the controller 120.
[0065] The leveling and balancing operation process
module of the controller 120 can be at least one general
automatic regulator or an equivalent thereof, but the kind
thereof is not limited thereto.
[0066] The controller 120 includes the operation force
driver 130; the leveling and balancing operation process
module having a configuration like a computer which con-
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trols a plurality, e.g., 8, of load cells 145, 146 and a display
unit 170 correspondingly to an operational method de-
scribed below; and the input circuit composition such as
a sensor interface, a power switch, a plurality of opera-
tional switches, buttons and the like which are electrically
connected to the controller 120.
[0067] The controller 120 includes a general output cir-
cuit composition for transmitting analog signals corre-
sponding to an operational state of the weight balancer
100 to various operation lamps and a display device of
a display unit 170.
[0068] The operation force driver 130 includes a con-
nection line composition connected to be supplied with
an operational pressure from an external operation
source (not shown), e.g., air pressure pump, hydraulic
pressure pump and the like; a drive circuit composition
which adjusts the size or increase and decrease of the
operational pressure while selectively and precisely con-
trolling the open and close of a plurality, e.g., 8, of sole-
noid valves of which each is installed in a pressure supply
line (not shown) of the connection line composition.
[0069] Herein, one side line of the pressure supply line
is connected to each leveling cylinder 150 in one side
port of the operation force driver 130, and the other side
line of the pressure supply line is connected to each bal-
ancing device 160 in the other side port of the operation
force driver 130.
[0070] The operation force driver 130 precisely con-
trols the open and close of the solenoid valve of the per-
tinent pressure supply line correspondingly to the cylin-
der control signal of the controller 120, thus the operation
force driver 130 acts to change an axial force of a plurality,
e.g., 4, of balancing devices 160 and a plurality of, e.g.,
4, of leveling cylinders 150 correspondingly to the size
of the pertinent operational pressure, or to change the
axial length of an extension and reduction direction.
[0071] In the description of the present invention, the
pertinent leveling cylinder 150 and the balancing device
160 which takes the role of leveling or weight balancing
might be understood as an actuator that linearly moves
the operational axis by a piston within a cylinder casing
supplied with the operational pressure by way of reducing
the pipe load or generating the axial force of the same
size as the pipe load in a direction opposite to the gravity
direction, thus the sum of the pipe load and the cylinder
load is made to be zero.
[0072] That is, the leveling cylinder 150 and the bal-
ancing device 160 is a pressure device that extends or
reduces the axial length within a finite stroke distance by
way of making the operational axis rise (for example,
forward operation) or fall (for example, backward opera-
tion) in an axial direction within the finite stroke distance
or moving a bellows tube in an up and down direction as
it controls the operational pressure supplied from an ex-
ternal operation source, e.g., air pressure, hydraulic pres-
sure, other fluid pressure, controlled by the controller
120.
[0073] Further, the leveling cylinder 150 and the bal-

ancing device 160 can be electrically configured such as
a linear motor or a servo motor rotating a ball screw axis
and a ball screw nut block combined by screws to the
ball screw axis, can be configured to be an air pressure
type such as a hydraulic pressure servo cylinder, and
can be configured to perform the leveling and weight bal-
ancing of the operation plate 180 as the ball screw nut
block rises and falls.
[0074] That is, in case of using the air pressure type
configuration in the present embodiment, the leveling cyl-
inder 150 and a plurality of balancing devices 160 are
desirable to be any one selected from an air spring of
which the pressure can be controlled, a linear motor being
a linear transport device of which the length can be ad-
justed, a hydraulic pressure servo cylinder, a motor and
a rack and pinion apparatus, and a ball screw.
[0075] Particularly, the balancing device 160 in the
present invention controls the injection or discharge of
air pressure, thus a tube type of restoration spring that
can extend or reduce the bellows tube in the axial direc-
tion might be used.
[0076] The extension or reduction length of the oper-
ational axis of each of the leveling cylinder 150 and the
balancing device 160 is desirable to be controlled by the
stroke control signal of the controller 120 correspondingly
to the size of the detection signal generated in the load
cells 145, 146.
[0077] Further, a tilt sensor 142, a level or the like is
desirable to be further attached to the center of the op-
eration plate 180.
[0078] For example, in case of the tilt sensor 142, the
detection signal, e.g., tilt information, generated and de-
tected at the tilt sensor 142 is inputted to the controller
120 through the pertinent input wire and sensor interface.
[0079] Further, in the present invention, a hand slid
valve, FRL, a pressure switch, a sound absorber, a man-
ifold, a distributor, a filter, a silencer and the like are de-
sirable to be further mounted between the external op-
eration source, the leveling cylinder 150 and the balanc-
ing device 160, by use of the general pressure circuit
configuration and combining technique.
[0080] Each of the load cells 145, 146 is installed in
the operational axis of the balancing device 160 and the
leveling cylinder 150 and inputs the electrical detection
signal, e.g., a measured load, generated and detected
correspondingly to the load applied to the operational
axis of the balancing device 160 and the leveling cylinder
150, respectively, to the controller 120 through the per-
tinent input wire and sensor interface.
[0081] The display unit 170 acts to display the opera-
tional state of each of the operation force driver 130, the
load cell 145, 146, the leveling cylinder 150 and the bal-
ancing device 160 correspondingly to the output signal
inputted from the controller 120.
[0082] Referring to Fig. 2, the body frame 110 is desir-
able to further include a plurality of height control axes
111 which are located in the lower portion thereof and
are of a screw type and of which the variable width is
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hundreds of mm; and a moving roller 112 having a stop-
per unit for freely moving the body frame 110.
[0083] Further, the body frame 110 is desirable to fur-
ther form a plurality of handle bars 113 in the side thereof.
[0084] The operation plate 180 being a double plate
type and acting to be a jig is installed on top of the body
frame 110.
[0085] The operation plate 180 is supported by the lev-
eling cylinder 150 and the balancing device 160 having
the load cells 145, 146, respectively.
[0086] A plurality of guide portions 190 acts to guide
the extension and reduction of the axis of the leveling
cylinder 150 or the balancing device 160 according to
the configuration and combination relation to be de-
scribed in detail below.
[0087] As shown in Fig. 3, the operation plate 180, as
mentioned above, is a jig of a double plate type, and
includes an upper plate 181, a lower plate 182 and an
edge beam 183.
[0088] The upper plate 181 is a plate member of a sur-
face plate type having a plane area equal or similar to
that of the body frame 110.
[0089] The upper plate 181 is combined with a plurality
of roller jigs 184 which supports correspondingly to the
shape of the pertinent pipe among the pipes of various
shapes (refer to the second pipe 13 of Fig. 6 correspond-
ing to the object to be aligned) and which can rotate the
pipes in the circumference direction of the pipe instead
of making the pipe not to move in the axial direction or
in a diameter direction by the self weight, shape and ar-
rangement location of the pipe.
[0090] In order to combine the roller jig 184, in the up-
per surface of the upper plate 181 are formed a plurality
of groove type mounting holes H which are of a bearing
type so that the roller jig 184 can rotate on the basis of
the axial direction of base bosses after the base bosses
of the roller jig 184 are each inserted thereinto.
[0091] The groove type mounting holes H can be ar-
ranged on the upper surface of the upper plate 181 in
any one arrangement type among a lattice type, a spiral
type and a design type in accordance with the arrange-
ment gap, direction and number thereof.
[0092] For example, in case that the arrangement type
is the design type, in the upper surface of the upper plate
181 can be arranged the groove type mounting holes H1-
H10  of a first group for a straight type pipe layout 103,
the groove type mounting holes H11-H20 of a second
group for an elbow type pipe layout 104, and the groove
type mounting holes H21-H23 of a third group for a T-
type pipe layout 105, as shown in Fig. 5.
[0093] That is, the groove type mounting holes H1-H22
are desirable to include the disposition gap and orienta-
tion corresponding to the shape of each of the pipe lay-
outs 103, 104, 105 inclusive of at least the straight type
pipe, the elbow type pipe and the T-type pipe.
[0094] Referring to Fig. 3, in the lower portion of the
upper plate 181 is located a lower plate 182 having a
plane area smaller than that of the upper plate 181. In

the upper surface of the lower plate 182 are arranged a
plurality of slide contact portions 185 having arrangement
types such as a lattice type, a spiral type and the like.
[0095] The slide contact portion 185 supports the up-
per plate 181 on the basis of the lower plate 182 and the
upper plate 181 is allowed to freely move in a planar
direction by the slide contact portion 185. To this extent,
the slide contact portion 185 is a member which is in point
or line contact with the bottom surface of the upper plate
181, and is desirable to be any one selected from a ball
bearing, a thrust bearing, a caster and the like.
[0096] For example, in case of the ball bearing, in the
upper surface of the lower plate 182 are formed a plurality
of bearing placing grooves 186 in the same manner as
the arrangement type of the slide contact portion 185,
and fixing rings are combined around the bearing placing
grooves 186 respectively. Thus, it is desirable to make
the operation of the ball bearing stabilized in a state that
the escape of the ball bearing is prevented by the fixing
ring. For example, in relation to the combination of the
fixing ring, in the inside edge thereof are formed external
screw threads projected downward, and internal screw
threads capable of being combined with the external
screw threads are desirable to be formed in the inner
circumference of the bearing placing grooves 186.
[0097] The edge beam 183 includes a shape of rec-
tangular ring axis, includes a size so that the side and
separation space of the lower plate 182 can be main-
tained, is relatively thicker than the lower plate 182, and
is stuck to the edge bottom of the upper plate 181.
[0098] The edge beam 183 further includes a plurality
of reinforcing beams 187, each of the heads thereof fac-
ing from the bottom surface of the center portion of four
sides thereof towards the center of the operation plate
180. Herein, each reinforcing beam 187 is fixed to the
bottom surface of the edge beam 183 by welding.
[0099] The combination relation between upper plate
181, the lower plate 182 and the edge beam 183 will be
described below.
[0100] The lower plate 182 is disposed inside the edge
beam 183 and the reinforcing beam  187 fixed to the edge
beam 183 prevents the lower plate 182 from escaping
downward.
[0101] The upper plate 181 is deposited on the upper
surface of the edge beam 183 so that the side thereof
can be in consistence with the side surface of the edge
beam 183.
[0102] Thereafter, in a method of joining the upper
plate 181 to the edge beam 183, a plurality of bolt holes
188 formed in the edge beam 183 and the side of the
upper plate 181 and a fixing bolt which can be combined
with the bolt hole 188 are used.
[0103] At this moment, the upper surface of the lower
plate 182 having the slide contact portions 185 maintains
to be parallel to the bottom surface of the upper plate 181
and the both surfaces are separated from separated from
each other.
[0104] By the slide contact portion 185, the upper plate
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181 can slide in a planar direction within a finite range
along the X-Y planar direction through which the X-Y axis
passes on the basis of the lower plate 182, i.e., it can
move in the X-axis direction or Y-axis direction, and the
upper plate 181 is configured to be in a freely rotatable
state, for example, yawing, on the basis of Z-axis as a
rotation reference axis.
[0105] Further, the upper plate 181 can receive a rising
and falling force for leveling or weight balancing from the
leveling cylinder 150 and the balancing device 160 under
the combination relation with the lower plate 182. Thus,
it can move in the Z-axis direction, or the rotation such
as the rolling on the basis of the X-axis as the rotation
reference axis or the pitching on the basis of the Y-axis
as the rotation reference axis can be made.
[0106] Herein, the axial movement means that it moves
along the pertinent X, Y or Z axis direction, and the rota-
tion reference axis indicates a main axis of rotation.
[0107] On the other hand, the pipes need to move when
the operator manually aligns the pipes. In relation to this,
in the prior art, there are problems in that a simple jig
such as a Y-block supporting the pipe should be made
to move and the operation time takes long. And, for the
separate translational motion and rotation except the
simple weight balancing, there is a disadvantage in that
a complicated motion such as a preset multi axis motion
should be given to the pipes which are to be arranged
with the help of a separate crane so as to enable the pipe
aligning operation.
[0108] However, in the present invention, the upper
plate 181 of the operation plate 180 and the alignment
object (the second pipe 13 shown in Fig. 6) such as the
pipe to be put thereon can make the X-axis movement,
the Y-axis movement and the yawing with the help of the
slide contact portion 185 within the pre-designed range
below, and at the same time, they can make the Z-axis
movement, the rolling and the pitching by the leveling
cylinder 150 or the balancing device 160. At this moment,
the lower plate 182 of the operation plate 180 can keep
the balance by the guide portion 190 so that the lower
plate 182 cannot make the X-axis movement, the Y-axis
movement and the yawing on the basis of the body frame
110.
[0109] In the end, the weight balancer of the present
invention includes a characteristic capable of being fully
linked with the pipe alignment as well as the leveling and
the weight balancing through the operation plate 180.
[0110] The pre-designed range can be understood as
an operation area range defined in set measures such
as the X-axis movement or the surge type translational
motion, e.g., 620mm, the Y-axis movement or the sway
type translational motion, e.g., 620mm, the Z-axis move-
ment or the heave type translational motion, e.g.,
620mm, the rolling angle, e.g., 615°, the pitching angle,
e.g., 615°, and the yawing angle, e.g., 615°, on the basis
of the diameter, e.g., 600-800mm, of the set pipe. But,
the measure of the operation area range is only exem-
plary, but is not limited thereto.

[0111] As shown in the magnified circle ’A’ of Fig. 4, a
plurality of gap maintaining shafts 189, e.g., spacer,
screw shaft and the like, are desired to be further installed
in the edge beam 183 through an installation hole, e.g.,
screw hole, penetrating in a width direction of the edge
beam 183.
[0112] To describe this in detail, the gap maintaining
shaft 189 is combined with the installation hole penetrat-
ing the center portion of four sides of the edge beam 183,
in use of screws. The gap maintaining shaft 189 can ad-
just the length projected from the inner surface of the
edge beam 183 by means of the axial movement corre-
sponding to the screw rotation thereof.
[0113] That is, the gap maintaining shaft 189 includes
a hexagonal bolt type head portion and a screw body
shaft. When a screw rotation is made by the operator in
the installation hole, the gap maintaining shaft 189 moves
forward to or backward from the lower plate 182. Further,
an end block 189a is combined with the end of the screw
body shaft of the gap maintaining shaft 189 on the basis
of the opposite side to the hexagonal bolt type head por-
tion.
[0114] A separation distance between the lower plate
182 and the end block 189a of the gap maintaining shaft
189 is adjusted in accordance with the shaft movement
rate of the gap maintaining shaft 189. The end block 189a
can be made of an elastic material for attenuating impact.
[0115] The gap maintaining shaft 189 acts to limit the
movement or rotation of the aforementioned upper plate
181 within a set range, or to prevent the upper plate 181
from colliding with the lower plate 182 or the inner surface
of the edge beam 183.
[0116] The operation plate 180 is functionally support-
ed by the leveling cylinder 150 or the balancing device
160 as mentioned above.
[0117] A mechanical combination relation for this will
be described in more detail.
[0118] Referring to Fig. 3 again, the plurality of guide
portions 190 are combined on the basis of the plurality
of combination reference portions located in the bottom
surface of the lower plate 182 of the operation plate 180
and the plurality of load cells 145, 146  are arranged on
the basis of the lower portion of the contact area located
in the bottom surface of the lower plate 182.
[0119] For example, the guide portion 190 includes a
guide shaft 191 and a guide bush 192. The guide bush
192 is installed in an upper plate 119 of the body frame
110, and the guide hole of the guide bush 192 is combined
with the guide shaft 191 by a slide insertion method. A
ball type pivot 193 is installed in the upper end of the
guide shaft 191.
[0120] Herein, the guide shaft 191 is extended along
the axis direction from the ball of the ball type pivot 193
to be described below. And, the guide shaft 191 is desir-
able to include a relatively longer axis than the maximum
stroke distance of the leveling cylinder 150 and the bal-
ancing device 160.
[0121] The ball type pivot 193 includes a ball housing
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and a ball, the ball is protected to be able to freely move
in the ball housing, and the end portion of the guide shaft
191 enters into the opening portion of the ball housing to
be integrally connected to the spherical surface of the
ball.
[0122] The ball housing is fixed to a fixing location of
the lower plate 182, but the ball inside the ball housing
can move freely in the space within the ball housing, thus
the guide shaft 191 is made to rotate axially and to be
inclined without a twist stress, and in the end, the rising
and falling operation of the lower plate 182 is guided by
the guide shaft 191 and the guide bush 192. Further, the
inclination, e.g., pitching or rolling, of the whole operation
plate 180 inclusive of the lower plate 182 can be per-
formed on the basis of the ball type pivot 193.
[0123] That is, by the ball type pivot 193, the guide
shaft 191 can perform the guide role together with the
guide bush 192 while supporting the lower plate 182 of
the operation plate 180 in the axis direction, and it ena-
bles the operation plate 180 to be inclined within the finite
angle range.
[0124] On the other hand, the load cell 145, 146 can
only support the lower plate 182 while being in contact
therewith, but is not fixed thereto.
[0125] For example, the load cell 145 arranged in one
side among the load cells 145, 146 is for the leveling
cylinder 150 and is disposed in one side portion of the
operation plate 180, to be in more detail, in the lower
portion of the center contact area of the lower plate 182
of the operation plate 180, i.e., it is based on the center
disposition. The cylinder casing of the leveling cylinder
150 is fixed to keep the set arrangement gap in the center
portion such as one portion of the upper plate 119 of the
body frame 110, on the basis of the center disposition.
At this moment, the cylinder casing of the leveling cylinder
150 is located inside the body frame 110. On the contrary,
each operational axis of the leveling cylinder 150 passes
through the operational axis bushing of the upper plate
119 of the body frame 110, thus the operational axis is
projected to the  upper portion of the upper plate 119 to
be combined with the load cell 145.
[0126] Particularly, the arrangement gap of the X-axis
direction is desirable to be relatively higher than the ar-
rangement gap of the Y-axis direction in consideration
of the axis direction of the pipe when the leveling cylinder
150 is plural, e.g., 4, and keeps a fixed arrangement gap
on the basis of the center of the upper plate 119 of the
body frame 110.
[0127] The leveling cylinder 150 might act to make the
height of the second pipe 13 corresponding to the align-
ment object reach the target value by way of adjusting
the location of the operation plate 180 to correspond to
the size of the operational pressure supplied from the
operation force driver.
[0128] On the other hand, the load cell 146 arranged
the other side among the load cells 145, 146 is for the
balancing device 160, and is disposed in the other side
portion of the operation plate 180, to be in more detail,

in the lower portion of the comer side contact area of the
lower plate 182 of the operation plate 180, i.e., is based
on the comer disposition. Each load cell 146 is combined
with the operational axis of the balancing device 160 on
the basis of the corner disposition. And at this moment,
the cylinder casing of the balancing device 160 is fixed
and supported in the corner portion as in the other side
portion of the upper plate 119 of the body frame 110.
[0129] The balancing device 160 can act to prevent
the inclination and vibration of the operation plate 180
correspondingly to the size of the operational pressure
supplied from the operation force driver.
[0130] At this moment, as described above, due to the
combination relational characteristic between the oper-
ation plate 180 having the upper plate 181, the lower
plate 182, the edge beam 183, the slide contact portion
185 and the reinforcing beam 187 and the ball type pivot
193 of the guide portion 190, or the combination relational
characteristic between the operation plate 180 and the
load cell 145, 146, the 6 degrees of freedom can be ob-
tained within the finite range.
[0131] That is, the operation plate 180 having the 6
degrees of freedom of this embodiment includes a move-
ment corresponding to the translational motion and rota-
tion sensitively and performs the role of the jig which per-
forms the leveling and weight balancing by the leveling
cylinder 150 and the balancing device 160, thus more
precise and rapid leveling and weight balancing can be
performed.
[0132] As shown in Fig. 6, the first pipe 12 is transport-
ed by a carrier and the like to be placed on the surface
plate 11, power is supplied to the weight balancer 100,
and the operational pressure is supplied from the external
operation source to be in the alignment standby state in
which the leveling and the weight balancing can be per-
formed. As described above, due to the upper plate 181,
the lower plate 182, the slide contact portion, the combi-
nation relation between the lower plate 182 and the ball
pivot of the guide portion 190, the structural relation in
which the lower plate 182 and the load cell 145, 146 are
not fixed, and the like, the operation plate 180 includes
a passive movement within a finite or pre-designed range
to include the 6 degrees of freedom (X, Y, Z, ro, pi, ya)
on the basis of the body frame 110 put on the ground.
[0133] The passive movement of the operation plate
180 is defined as being that the operation plate is made
to move by the operation force of the level cylinder 150
and the balancing device 160, or a manual force provided
by, for example, an operator, or the operation plate
moves within the finite range by receiving the operation
force required for the automatic pipe alignment robot.
[0134] The height of the surface plate 11 and the height
of the operation plate 180 of the weight balancer 100 are
made to be in accord beforehand, and the target value
mentioned in the present invention is a height where the
height of the surface plate 11 is in accord with the oper-
ation plate 180 or can be preset on the basis of the height
where the first pipe 12 on the surface plate 11 is in accord
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with the second pipe 13 on the operation plate 180, and
the measure is not limited to the weight balancer 100.
[0135] When the second pipe 13 is transported and
loaded by a carrier and the like, the operation plate 180
goes down or is inclined by the weight of the second pipe
13 or a weight imbalance, and at this moment, the proper
weight of the second pipe 13 is detected in the load cells
145, 146 through the operation plate 180.
[0136] Then, the automatic pipe aligning device 10 is
inputted inside the first pipe 12, and then, a dynamic load
is detected in the load cells 145, 146 when the automatic
pipe aligning device 10 is made to move to the second
pipe 13.
[0137] Further, if the automatic pipe aligning device 10
is fully mounted on the first and second pipes 12, 13 and
an aligning function starts for the stepped difference cor-
rection and the root gap of the first and second pipes 12,
13, the weight balancer 100 reduces the translational mo-
tion and rotation caused by the static or dynamic load so
that the first and second pipes 12, 13 can be arranged
easily, and the height of the surface plate 11 and the
height of the operation plate 180 are made to be fixed to
help the movement of the second pipe 13.
[0138] For example, the weight balancer 100 inputs
the static or dynamic load detected from the load cells
145, 146 and the inclination information of the second
pipe 13 or the operation plate 180 detected in the tilt
sensor 142 to the controller.
[0139] The leveling and balancing operation process
module of the controller, as described above, generates
a cylinder control signal such as a stroke control signal
for reducing or removing a complicated movement and
the load of the upper plate 181 and the second pipe 13
put thereon, by employing each of the detection signals
of the load cell 145, 146 and the tilt sensor 142. Then,
the leveling and balancing operation process module of
the controller transmits the generated signal to the oper-
ation force driver  130.
[0140] Herein, the cylinder control signal is for adjust-
ing a forward operation amount, e.g., axial length exten-
sion amount, or a backward operation amount, e.g., axial
length reduction amount, of the operational axis of the
leveling cylinder 150 and the balancing device 160. The
cylinder control signal is obtained or calculated by a gen-
eral software algorithm used in a general automatic reg-
ulator, or a damping or horizontal control system to be
converted into an electrical signal.
[0141] The operation force driver performs the open
and close of the solenoid valve and the operational pres-
sure increase or decrease control correspondingly to the
transmitted cylinder control signal. In the end, the oper-
ation force driver control the extension or reduction length
of the operational axis of the leveling cylinder 150 and
the balancing device 160, and as a result, it reduces the
static or dynamic load, the inclination and the vibration
transmitted through the operation plate 180, thereby
helping the first pipe 12 and the second pipe 13 to be
consistently arranged.

[0142] That is, the plurality of leveling cylinders 150
controls the height, location and direction of the operation
plate 180 to reduce the load or to make the height of the
second pipe 13 fixed. For example, the operational pres-
sure is applied relatively more to the leveling cylinder 150
of one side where the load is greater than the target value
which is pre-recorded and stored, thereby making the
level of one side of the leveling cylinders in accordance
with that of the other side of the leveling cylinders. In
addition thereto, the plurality of balancing devices 160
acts to balance the pipe by minutely adjusting the height,
location, direction, inclination and vibration of the oper-
ation plate 180, i.e., prevents the inclination and vibration
of the second pipe 13. For example, the air pressure is
increased or decreased correspondingly to each of the
general tilt angle adjustment algorithm and the damping
prevention algorithm on the basis of the balancing device
160 of one side or the other side of a place where the
inclination and vibration is different from the pre-recorded
and stored target value, thus the translational motion and
rotation of the operation plate 180 is attenuated.
[0143] The display unit 170 acts to display various
measures sensed from the load cells 145, 146 or the tilt
sensor 142. Of course, the display unit 170 can display
or output the measure, which is operationally processed
by the controller, in regard to the leveling and balancing
of the second pipe 13 as the measure detected from the
load cells 145, 146 is inputted to the controller.
[0144] The weight balancer of the present invention as
described above reduces the load generated when align-
ing the pipes and accurately adjusts the height and loca-
tion of the pipes or prevents the vibration and inclination
by means of the balancing device and the leveling cylin-
der having a plurality of load cells when performing the
operation of aligning or welding the pipes of heavy weight.
[0145] Further, the weight balancer of the present in-
vention can attach or detach a plurality of roller jigs to
the operation plate and arrange the roller jigs in the op-
eration plate so that the pertinent pipe can be supported
while accommodating the shape of the pertinent pipe,
thus the weight balancer can be used in the arrangement
operation of the pipes of various shapes as well as the
pipes of a specific shape.
[0146] Further, the weight balancer according to the
present invention uses the operation plate, which is of a
double plate type and includes 6 degrees of freedom to
be able to minutely move within a finite range, as a pipe
supporting jig so that the upper plate of the operation
plate and the second pipe can move within the pre-de-
signed range. Thus, it is possible to remove the incon-
venience of moving the whole body frame while perform-
ing the weight balancing and leveling, and there is a struc-
tural characteristic of being easy to arrange the pipes
because the upper plate of the operation plate can be
fully linked with the pipe alignment.
[0147] Accordingly, the weight balancer according to
the present invention can improve the height and location
precision of the pipe, and can improve weld quality ad-
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ditionally.
[0148] (Pipe Joining Method)
[0149] Hereinafter, a pipe joining method which coop-
eratively controls a weight balancer and an automatic
pipe aligning device will be described in detail with ref-
erence to the accompanying drawings.
[0150] Fig. 7 is a block diagram for explaining a pipe
joining method, and FIGs. 8A to 8N are operational state
diagrams for each of the steps of the pipe joining method.
[0151] Firstly, as shown in Fig. 6, the pipe joining meth-
od according to the present invention can include a
weight balancer 100; an automatic pipe aligning device
10; an integral controller 30 for performing an integral
control in order to link them; and other device configura-
tion.
[0152] Among the device configuration required in this
invention, a surface plate 11 is desirable to include a
height corresponding to the weight balancer 100, but to
be a standard surface plate which satisfies the interna-
tional standard.
[0153] A first pipe 12 refers to one pipe or an equivalent
thereto, e.g., various sizes of pipe members or connec-
tion pipes, put on the surface plate 11.
[0154] A second pipe 13 forms a joint portion together
with the first pipe 12, and is referred to as being another
pipe or an equivalent thereto, e.g., T-pipe, elbow, exten-
sion pipe, reduction pipe and the like, which is arranged
and aligned to correspond to the first pipe 12.
[0155] As described above, the weight balancer 100
includes a plurality of load cells; a tilt sensor; a leveling
cylinder; a balancing cylinder; a controller 120; an oper-
ation force  driver; an operation plate 180 of a double
plate type; and the like so as to include functions such
as reducing a load of a pipe, supporting 6 degrees of
freedom, translational motion, rotation and minute ad-
justment. The operation plate 180 includes an upper
plate; a lower plate; an edge beam; and a fixing pin 219
for fixing the upper plate to the lower plate.
[0156] In fact, the second pipe 13 is put on the upper
plate of the operation plate 180. If the fixing pin 219 is
removed, the upper plate can freely move through a plu-
rality of slide contact portion located in the lower plate.
The lower plate is supported by a balancing device 160
and a leveling cylinder 150 of the weight balancer 100.
Correspondingly to the combination or removal of the
fixing pin 219, the fixing pin 219 acts to keep the upper
plate in a fixed state or in a free state where it can move
freely, on the basis of the lower plate.
[0157] The automatic pipe aligning device 10 is a hard-
ware unit which can substantially realize the pipe joining
method described in detail later, and can be the automatic
pipe aligning device disclosed in Korea Patent No.
639607. Because of this, a description on the automatic
pipe aligning device 10 is made clearly and in detail in
the Patent Reference related thereto, thus contents ex-
cept absolutely necessary contents will be omitted for
the sake of simplicity.
[0158] For example, the automatic pipe aligning device

10 includes a plurality of clamping and true circle correct-
ing devices; a plurality of airtight devices; a drive device;
a guide device; a gap adjusting device like 6 axis parallel
robot; an inspection device; a grinder device; a protection
device; a controller 21; and the like.
[0159] The integral controller 30 can be mounted on a
separate control box or can be made as an integrated
circuit device in any one of the controller 120 of the weight
balancer 100 or the controller 21 of the automatic pipe
aligning device 10.
[0160] The integral controller 30 is connected to the
controller 120 of the weight balancer 100 and the con-
troller 21 of the automatic pipe aligning device 10, and
performs the role of a mediator which transmits the inte-
gral control signals thereof, e.g., operational information
of the automatic pipe aligning device and the like, to each
other. To this extent, the integral controller 30 includes
a circuit power supply module; a communication module;
an input and output module; and an integral motion con-
trol module.
[0161] As shown in Fig. 7, the pipe joining method ac-
cording to the present invention can be realized by the
aforementioned device configuration.
[0162] The pipe joining method according to the
present invention includes a first step of setting (S10); a
second step of moving the automatic pipe aligning device
forward (S20); a third step of confirming an operation
location (S30); a fourth step of extending both true circle
correction devices for leveling (S40); a fifth step of moving
the gap  adjusting device forward (S50); a sixth step of
correcting a pipe true circle (S60); a seventh step of cor-
recting a fitting portion true circle (S70); an eighth step
of first measuring a joint shape for alignment (S80); a
ninth step of aligning a fitting portion to the pipe (S90); a
tenth step of second measuring the joint shape for align-
ment confirmation (S100); an eleventh step of checking
by comparing the result value by the second measure-
ment with the preset tolerance (S110); a twelfth step of
sealing and gas-injecting for welding (S120); a thirteenth
of brush operation and absorption (S 130); a fourteenth
step of releasing the clamping and initializing the gap
adjusting device (S 140); and a fifteenth step of moving
backward the automatic pipe aligning device (S 150).
[0163] Setting - first step (S10)
[0164] As described in Fig. 8A, basically, an operator
prepares for an operation.
[0165] The operator put the first pipe 12 on the surface
plate 11. The operator put the second pipe 13 corre-
sponding to another pipe which is to be aligned to the
first pipe 12, on the weight balancer 100. Herein, the
weight balancer 100 is arranged in series on the basis
of the surface plate 11 on the operation site ground so
as to be in accord with the first pipe 12 on an imaginary
line. And, the first pipe 12 and the second pipe 13 are
brought into contact with each other with a tolerance gap
(g) therebetween by the operator. The weight balancer
100, as mentioned above, includes the operation plate
180 corresponding to a jig of a double plate type. The
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fixing pin 219 keeps the upper plate in the fixed state on
the basis of the lower plate of the weight balancer 100.
[0166] In such a state, the weight balancer 100 re-
ceives a feedback of a load and inclination information
sensed in the weight balancer 100 and receives an op-
erational information of the automatic pipe aligning de-
vice 10 transmitted through the integral controller, and
then uses those information as conditional values nec-
essary for calculating operational control values of the
balancing device 160 and the leveling cylinder 150 of the
weight balancer 100. And, the weight balancer 100 is
linked to the automatic pipe aligning device 10. As a result
of calculation, the static or dynamic load, inclination, vi-
bration, weight or weight imbalance of the second pipe
13 transmitted through the operation plate 180 are re-
duced, thereby performing a balancer operation, herein-
after referred to as ’balancer operation’, which helps the
arrangement or alignment between the second pipe 13
and the first pipe 12.
[0167] The balancer operation of the weight balancer
100 can be performed in conjunction with the automatic
pipe aligning device 10 for each operational step thereof.
[0168] On the other hand, the operator inserts the au-
tomatic pipe aligning device 10 into the first pipe 12 in
use of a work cart 40.
[0169] After then, the operator turns on each system
of the integral controller, the weight  balancer 100 and
the automatic pipe aligning device 10.
[0170] In this case, the automatic pipe aligning device
10 starts its initialization operation, and then, a laser
beam 22 is emitted from an LVS (Laser Vision System)
of the inspection device mounted in the automatic pipe
aligning device 10.
[0171] Herein, the emitted laser beam 22 is desirable
to be projected passing through an overlapping portion
of the first pipe 12 and the one-arm holder portion of the
work cart 40.
[0172] Moving the automatic pipe aligning device for-
ward - second step (S20)
[0173] As shown in Fig. 8B, the automatic pipe aligning
device 10 inserted into the first pipe 12 includes a guide
device located at the front portion of the automatic pipe
aligning device 10; and a drive device located at the rear
portion of the automatic pipe aligning device 10.
[0174] The automatic pipe aligning device 10 operates
the wheels of the drive device and the guide device to
be closely adhered to the inner circumference surface of
the first pipe 12 by a drive algorithm pre-programmed in
the controller thereof. Then, a drive force is transmitted
to the wheel. In this case, the automatic pipe aligning
device 10 starts a self-driving to a connection portion
between the first pipe 12 and the second pipe 13.
[0175] The automatic pipe aligning device 10 image-
detects the emitted laser beam 22 during the course of
driving. The driving continues until the center of the laser
beam 22 corresponding to the center between the clamp-
ing and true circle correcting devices located at both ends
of the automatic pipe aligning device 10 is positioned at

the connection portion of the first pipe 12 and the second
pipe 13.
[0176] At this moment, in the weight balancer 100, the
upper plate fixing pin 219 keeps the upper plate and the
second pipe 13 thereon in a fixed state.
[0177] Confirming the operation location - third step
(S30)
[0178] As shown in Fig. 8C, the automatic pipe aligning
device performs an operation location confirmation, i.e.,
it stops after sensing the operation location in use of the
laser beam after moving forward, i.e., driving. To describe
at length, the drive of the automatic pipe aligning device
10 stops when the drive device stops as an operation
stoppage condition is that the center of the emitted laser
beam 22 is located at the connection portion of the first
pipe 12 and the second pipe 13. Herein, the operation
stoppage condition can be set in consideration of a brush
location of a grinder device described below.
[0179] At this moment, the front portion of the automat-
ic pipe aligning device 10 is located within the second
pipe 13 and the rear portion of the automatic pipe aligning
device 10  is located within the first pipe 12.
[0180] Extending both true circle correcting devices for
leveling - fourth step (S40)
[0181] As shown in Fig. 8D, the automatic pipe aligning
device 10 moves a plurality of internal pressure members
23 of a rear clamping and true circle correcting device
thereof to the inner circumference surface of the first pipe
12 to be extended as much as a partial stroke distance,
and at the same time, moves a plurality of internal pres-
sure members 25 of a front clamping and true circle cor-
recting device thereof to the inner circumference surface
of the second pipe 13 to be extended as much as a partial
stroke distance, so that the automatic pipe aligning de-
vice 10 maintains to be level.
[0182] Moving the gap adjusting device forward - fifth
step (S50)
[0183] As shown in Fig. 8E, the automatic pipe aligning
device 10 operates the six axis parallel robot of the gap
adjusting device 24 to dispose the internal pressure
members 25 of the front clamping and true circle correct-
ing device inside the second pipe 13 in order to correct
the true circle of the second pipe 13 in a relatively stable
location.
[0184] At this moment, the internal pressure member
25 is not in a full clamping state, thus the internal pressure
member 25 can slide along the inner circumference sur-
face of the second pipe 13. In this state, the internal pres-
sure member 25 is moved forward correspondingly to
the operation of the six axis parallel robot of the gap ad-
justing device 24.
[0185] Correcting the true circle of the pipe - sixth step
(S60)
[0186] As shown in Fig. 8F, the automatic pipe aligning
device 10 controls the force of further moving the plurality
of internal pressure members 23 of the rear clamping
and true circle correcting device thereof toward the inner
circumference surface of the first pipe 12, thus the inter-
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nal pressure member 23 is fully clamped to the inner
circumference surface of the first pipe 12 and the true
circle of the first pipe 12 is formed.
[0187] Correcting the true circle of the second pipe -
seventh step (S70)
[0188] As shown in Fig. 8G, the fixing pin 219 is re-
moved in this step, thus the upper plate of the operation
plate 180 becomes free to move on the basis of the lower
plate.
[0189] ] In this case. the automatic pipe aligning device
10 controls the force of further moving the plurality of
internal pressure members 25 of the front clamping and
true circle correcting device thereof toward the inner cir-
cumference surface of the second pipe 13, thus the in-
ternal pressure member 25 is fully clamped to the inner
circumference surface of the second pipe 13 and the true
circle of the second pipe 13 is formed.
[0190] While forming the true circle of the second pipe
13, the dynamic load or weight  imbalance given to the
second pipe 13 is reduced by the balancer operation of
the weight balancer 100 which is in conjunction with the
automatic pipe aligning device 10, thus it is possible to
form the true circle of the second pipe 13 more precisely.
[0191] First measuring a joint shape for alignment -
eighth step (S80)
[0192] As shown in Fig. 8H, the LVS (L) of the inspec-
tion device mounted in the automatic pipe aligning device
10 rotates 360° along the inner circumference surface of
the joint, thereby first measuring the gap and stepped
difference between the first pipe 12 and the second pipe
13.
[0193] After then, the controller of the automatic pipe
aligning device 10 does a circle fitting for the end sections
of the first pipe 12 and the second pipe 13 which face
each other in use of the first measured value, and calcu-
lates the coordinate system of the center of the end sec-
tion circle to generate a goal pose.
[0194] Further, the controller of the automatic pipe
aligning device 10 transmits an operation order value for
the determined goal pose to a motion controller for the
gap adjusting device of the automatic pipe aligning de-
vice 10.
[0195] Aligning the second pipe to the first pipe - ninth
step (S90)
[0196] As shown in Fig. 8I, the motion controller for the
gap adjusting device 24 of the automatic pipe aligning
device 10 transmits a 6 degrees of freedom motion value
for the goal pose to each of linear actuators of the 6 axis
parallel robot of the gap adjusting device 24 in use of the
transmitted operation order value, thereby performing a
detail alignment step for aligning the gap and stepped
difference between the first pipe 12 and the second pipe
13 in a state that weld can be done (m2).
[0197] Herein, the detail alignment step is desirable to
be made in the order below so as not to generate a mal-
function caused by a cross-interference between the first
pipe 12 and the second pipe 13.
[0198] That is, the detail alignment step includes (a)

moving the second pipe 13 in an X-axis direction to be
separated from the first pipe 12, (b) rotating the second
pipe 13 to correspond to a rotation component value for
being converted into the goal pose, (c) moving the second
pipe 13 to correspond to Z-axis and Y-axis direction
movement values for the goal pose, and (d) adjusting the
offset in the X-axis direction finally.
[0199] At this moment, the weight balancer 100 per-
forms the balancer operation as in the leveling cylinder
150 and the balancing device 14 so that the weight or
weight imbalance of the second pipe 13 can be reduced
to the extent that the automatic pipe aligning device 10
can move the pipe.
[0200] Second measuring a joint shape for alignment
confirmation - tenth step (S100)
[0201] As shown in Fig. 8J, the LVS (L) of the inspec-
tion device mounted in the automatic pipe aligning device
10 rotates 360° along the inner circumference surface of
the joint, thereby second measuring the gap and stepped
difference between the first pipe 12 and the second pipe
13. And the result value of the second measurement is
transmitted to the controller of the automatic pipe aligning
device 10.
[0202] Checking a tolerance - eleventh step (S 110)
[0203] The controller of the automatic pipe compares
the second measured result value with the tolerance for
the preset gap and stepped difference of the whole cir-
cumference of the cross sections of the aligned first and
second pipes 12, 13 to check the comparison result.
[0204] If the second measured result value is included
in the tolerance, the twelfth step (S120) described below
is performed.
[0205] On the contrary, if the second measured result
value is not included in the tolerance, similarly to the
eighth step (S80), the circle fitting of the end sections of
the first pipe 12 and the second pipe 13 which face each
other is carried out again in use of the second measured
result value. And, as a result thereof, the center coordi-
nate system of the end section circle is re-calculated, a
second goal pose is generated, and then the ninth step
(S90) is performed.
[0206] Sealing and gas-injecting for weld - twelfth step
(S120)
[0207] As shown in Fig. 8K, the controller of the auto-
matic pipe aligning device 10 extends a plurality of airtight
devices 26, 27 to closely adhere to the inner circumfer-
ence surface of the first pipe 12 and the inner circumfer-
ence surface of the second pipe 13.
[0208] After then, the automatic pipe aligning device
10 performs a pursing process of injecting argon gas to
a portion where welding is to be done. The pursed argon
gas is kept therein by the airtight devices 26, 27, thus the
gas usage amount can be remarkably reduced when
compared with the prior art.
[0209] In such a state, the operator performs a tack
weld that a plurality of tab pieces are temporarily stuck
to the joint of the aligned first and second pipes 12, 13.
[0210] Further, a protection device of the automatic
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pipe aligning device 10 pertinent to a partial shielding film
device performs a rotation operation so as to move as
much as the progress range of the tack weld under control
of the operator.
[0211] After then, while the operator removes the tab
pieces used in the tack weld one by one, the operator
performs a TIG weld across the whole joint thereof, and
even at this moment, the protective device is also rota-
tionally operated to correspond to the TIG weld.
[0212] Brush operation and absorption - thirteenth step
(S 130)
[0213] As shown in Fig. 8L, the controller of the auto-
matic pipe aligning device 10 returns the plurality of air-
tight devices 26, 27 to the original positions.
[0214] After then, the automatic pipe aligning device
10 moves a grinder device 28 to the vicinity of the weld
portion after starting the grinder device 28 thereof, and
then, the grinder device 28 is self-operative to brush a
back bead or oxide film formed when welding and ab-
sorbs the back bead and oxide film detached by such
brushing to perform a cleaning operation.
[0215] Releasing the clamping and initializing the gap
adjusting device - fourteenth step (S 140)
[0216] As shown in Fig. 8M, the controller of the auto-
matic pipe aligning device 10 monitors the back bead
portion with a video system which can rotate 360°, thus
the operator can perform a visual inspection for the weld-
ed portion from the outside.
[0217] After then, the controller of the automatic pipe
aligning device 10 releases the clamping by returning the
internal pressure members 23, 24 of the true circle cor-
rection device to the original position, and performs the
initialization by returning the 6 axis parallel robot of the
gap adjusting device 24 to the initial state.
[0218] Moving the automatic pipe aligning device
backward - fifteenth step (S150)
[0219] Lastly, as shown in Fig. 8N, the automatic pipe
aligning device 10 moves back to the original starting
point to be restored by the operator.
[0220] While the invention has been shown and de-
scribed with respect to the preferred embodiments, it will
be understood by those skilled in the art that various
changes and modification may be made without depart-
ing from the scope of the invention as defined in the fol-
lowing claims.

Claims

1. A weight balancer (100), comprising:

an operation plate (180) for putting an alignment
object, characterized in that the weight balanc-
er (100) comprises:

a plurality of load cells (145, 146) installed
in the lower part of the operation plate (180);
a controller (120) which receives a detection

signal generated from the load cells (145,
146) and analyses the information of the
alignment object to generate a control sig-
nal;
an operation force driver (130) which re-
ceives the control signal from the controller
(120) to control an operational pressure of
each of a plurality of pressure supply lines;
and
a plurality of leveling cylinders (150) and
balancing devices (160) which are connect-
ed to the pressure supply lines to control a
location or pose of the operation plate (180)
so as to correspond to a size of the opera-
tional pressure controlled by the operation
force driver (130).

2. The weight balancer (100) of claim 1, wherein the
leveling cylinder (150) and the balancing device
(160) are any one selected from an air spring of which
the pressure can be adjusted, a linear motor being
a linear transferring device of which the length can
be adjusted, a hydraulic servo cylinder, a motor and
a rack and pinion mechanism, and a ball screw.

3. The weight balancer (100) of claim 1, wherein a tilt
sensor (142) connected to the controller (120) to in-
put inclination information is stuck to the  operation
plate (180).

4. The weight balancer (100) of claim 1, wherein the
leveling cylinder (150) and the balancing device
(160) are each installed in a body frame (110), and
a plurality of height adjustment shaft and a moving
roller (112) having a stopper unit are in the lower part
of the body frame (110).

5. The weight balancer (100) of claim 1, wherein the
operation plate (180) includes an upper plate (181)
and a lower plate (182) between which a plurality of
slide contact parts are arranged, and an edge beam
(183) is stuck to the bottom surface of the edge of
the upper plate (181).

6. The weight balancer (100) of claim 5, further com-
prising:

a plurality of guide parts (190) installed between
the lower plate (182) and the body frame (110),
wherein each of the guide parts (190) includes:

a ball type pivot (193) combined with the
lower plate (182);
a guide shaft (191) which is extended along
an axial direction from a ball of the ball type
pivot (193) and is in an axial length relatively
longer than a maximum stroke of the lev-
eling cylinder (150) and the balancing de-
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vice (160); and
a guide bush (192) installed at an upper
plate (181) of the body frame (110) to be
combined with the guide shaft (191) by us-
ing a slide insertion method.

7. The weight balancer (100) of claim 5, wherein a plu-
rality of gap maintaining shafts (189) for keeping dis-
tance from the lower plate (182) are  further installed
in the edge beam (183).

8. The weight balancer (100) of claim 5, wherein the
upper plate (181) includes a plurality of groove type
mounting holes to arrange a plurality of roller jigs
(184) which are detachable and support an align-
ment object, and the groove type mounting hole in-
cludes a disposition gap and orientation correspond-
ing to each shape of pipe layouts including, at least,
a straight pipe, an elbow pipe and a T-type pipe.

9. A pipe joining method in which a first pipe (12) and
a second pipe (13) are disposed at a surface plate
(11) and a weight balancer (100), respectively, and
an automatic pipe aligning device (10) is inserted
into the first pipe (12) to be set, the pipe joining meth-
od being characterized by comprising the steps of:

sensing to confirm an operation location to stop
after driving the automatic pipe aligning device
(10);
extending a true circle correcting device for
keeping the automatic pipe aligning device (10)
to be level;
correcting the true circle of each of the first and
second pipes (12, 13);
first measuring a joint shape formed between
the first and second pipes (12, 13) for alignment;
aligning the second pipe (13) to the first pipe
(12) to correspond to the first measurement re-
sult;
second measuring the joint shape for confirming
what is aligned; and
having the automatic pipe aligning device (10)
seal up and inject gas for welding when the result
value of the second measurement is included in
a preset tolerance,
wherein the weight balancer (100) receives a
feedback of a load and inclination information
sensed in the weight balancer (100) and re-
ceives an operation information of the automatic
pipe aligning device (10) transmitted through an
integral controller (30), and then, the information
is used as a conditional value required for cal-
culating an operation control value of balancing
devices (160) and leveling cylinders (150) of the
weight balancer (100) so as to link the weight
balancer (100) with the automatic pipe aligning
device (10).

10. The pipe joining method of claim 9, further compris-
ing the step of:

moving the gap adjusting device (24) forward so
that an internal pressure member (25) of a front
true circle correction device can be disposed in-
side the second pipe (13) before correcting the
true circles of the first and second pipes (12, 13).

11. The pipe joining method of claim 9, wherein a detail
alignment step for aligning the first and second pipes
(12, 13) so that the gap and stepped difference of
the first and second pipes (12, 13) can be welded in
the step of aligning the pipes,
wherein the detail alignment step includes the steps
of:

moving the second pipe (13) in an X-axis direc-
tion to be separated from the first pipe (12);
rotating the second pipe (13) to correspond to a
rotation component value for being converted
into a goal pose;
moving the second pipe (13) to correspond to
movement values of Z axis and Y axis directions
for the goal pose; and
finally adjusting an offset in the X axis direction.

12. The pipe joining method of claim 9, wherein, in case
that the result value of the second measurement is
absent in a tolerance, the step of checking whether
or not the result of the second measurement is in-
cluded in the tolerance is repeatedly performed after
performing again the second pipe (13) alignment
step.

13. The pipe joining method of claim 9, wherein a laser
beam (22) is used in the step of confirming the op-
eration location.

Patentansprüche

1. Eine Gewichtsausgleichsvorrichtung (100), aufwei-
send:

eine Betätigungsplatte (180) zum Anbringen ei-
nes Ausrichtungsobjekts, dadurch gekenn-
zeichnet, dass die Gewichtsausgleichsvorrich-
tung (100) aufweist:

eine Mehrzahl von Wägezellen (145, 146),
die in dem unteren Teil der Betätigungsplat-
te (180) installiert sind,
eine Steuereinrichtung (120), die ein Detek-
tionssignal empfängt, das von den Wäge-
zellen (145, 146) erzeugt wird, und die In-
formationen des Ausrichtungsobjekts ana-
lysiert, um ein Steuersignal zu erzeugen,
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einen Betätigungskraftantrieb (130), der
das Steuersignal von der Steuereinrichtung
(120) empfängt, um einen Betätigungs-
druck von jeder einer Mehrzahl von Druck-
versorgungsleitungen zu steuern, und
eine Mehrzahl von Nivellierungszylindern
(150) und Ausgleichsvorrichtungen (160),
die mit den Druckversorgungsleitungen
verbunden.sind, um eine Position oder Stel-
lung der Betätigungsplatte (180) zu steuern,
um mit einer Größe des von dem Betäti-
gungskraftantrieb (130) gesteuerten Betä-
tigungsdrucks zu korrespondieren.

2. Die Gewichtsausgleichsvorrichtung (100) gemäß
Anspruch 1, wobei der Nivellierungszylinder (150)
und die Ausgleichsvorrichtung (160) irgendeines
ausgewählt aus einer Luftfeder, deren Druck ange-
passt werden kann, einem Linearmotor, der eine Li-
near-Übertragungsvorrichtung ist, deren Länge an-
gepasst werden kann, einem hydraulischen Servo-
zylinder, einem Motor und einem Zahnstangenme-
chanismus und einem Kugelgewindetrieb sind.

3. Die Gewichtsausgleichsvorrichtung (100) gemäß
Anspruch 1, wobei ein Neigungssensor (142), der
mit der Steuereinrichtung (120) verbunden ist, um
eine Neigungsinformation einzugeben, an der Betä-
tigungsplatte (180) befestigt ist.

4. Die Gewichtsausgleichsvorrichtung (100) gemäß
Anspruch 1, wobei der Nivellierungszylinder (150)
und die Ausgleichsvorrichtung (160) jeweils in einem
Körperrahmen (110) installiert sind, und eine Mehr-
zahl eines Höhenverstellschaftes und einer Bewe-
gungsrolle (112) mit einer Stoppereinheit in dem un-
teren Teil des Körperrahmens (110) vorgesehen ist.

5. Die Gewichtsausgleichsvorrichtung (100) gemäß
Anspruch 1, wobei die Betätigungsplatte (180) eine
obere Platte (181) und eine untere Platte (182) auf-
weist, zwischen denen eine Mehrzahl von Gleitkon-
taktteilen angeordnet ist, und wobei ein Randträger
(183) an der unteren Fläche des Randes der oberen
Platte (181) befestigt ist.

6. Die Gewichtsausgleichsvorrichtung (100) gemäß
Anspruch 5, ferner aufweisend:

eine Mehrzahl von Führungsteilen (190), die
zwischen der unteren Platte (182) und dem Kör-
perrahmen (110) installiert sind,
wobei jeder der Führungsteile (190) aufweist:

einen Kugeltypzapfen (193), der mit der un-
teren Platte (182) kombiniert ist,
einen Führungsschaft (191), der sich ent-
lang einer Axialrichtung von einer Kugel des

Kugeltypzapfens (193) aus erstreckt und in
einer Axiallänge relativ länger als ein  ma-
ximaler Hub des Nivellierungszylinders
(150) und der Ausgleichsvorrichtung (160)
ist, und
eine Führungsbuchse (192), die an einer
oberen Platte (181) des Körperrahmens
(110) installiert ist, um mittels eines Gleit-
Einführverfahrens mit dem Führungsschaft
(191) kombiniert zu werden.

7. Die Gewichtsausgleichsvorrichtung (100) gemäß
Anspruch 5, wobei eine Mehrzahl von Abstandshal-
teschäften (189) zum Halten des Abstands zu der
unteren Platte (182) ferner in dem Randträger (183)
installiert ist.

8. Die Gewichtsausgleichsvorrichtung (100) gemäß
Anspruch 5, wobei die obere Platte (181) eine Mehr-
zahl von Montagelöchern des Nuttyps aufweist, um
eine Mehrzahl von Rolleneinspannvorrichtungen
(184) anzuordnen, die lösbar sind und ein Ausrich-
tungsobjekt unterstützen, und wobei das Nuttyp-
Montageloch eine Anordnungsaussparung und eine
Ausrichtung hat, die mit jeder Form von Rohrgestal-
tungen einschließlich mindestens eines geraden
Rohres, eines Bogenrohres und eines T-Typ-Rohres
korrespondieren.

9. Ein Rohrverbindungsverfahren, bei dem ein erstes
Rohr (12) und ein zweites Rohr (13) an einer Ober-
flächenplatte (11) bzw. einer Gewichtsausgleichs-
vorrichtung (100) angeordnet werden und eine au-
tomatische Rohr-Ausrichtvorrichtung (10) in das er-
ste zu setzende Rohr (12) eingesetzt wird, wobei
das Rohrverbindungsverfahren dadurch gekenn-
zeichnet ist, dass es die folgenden Schritte auf-
weist:

Erfassen für ein Bestätigen einer Betätigungs-
position, um nach dem Antreiben der automati-
schen Rohr-Ausrichtvorrichtung (10) anzuhal-
ten,
Ausstrecken einer exakter-Kreis-Korrekturvor-
richtung zum Halten der automatischen Rohr-
ausrichtungsvorrichtung (10) auf einer Ebene,
Korrigieren des exakten Kreises von jedem von
dem ersten und dem zweiten Rohr (12, 13),
erstes Messen einer zwischen dem ersten und
dem zweiten Rohr (12, 13) ausgebildeten ge-
meinsamen Form für eine Ausrichtung,
Ausrichten des zweiten Rohres (13) zu dem er-
sten Rohr (12), um mit dem ersten Messergeb-
nis zu korrespondieren,
zweites Messen der gemeinsamen Form zum
Bestätigen, was ausgerichtet wird, und
Bewirken, dass die automatische Rohr-Aus-
richtvorrichtung (10) abgedichtet und dass Gas
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zum Schweißen eingespritzt wird, wenn der Er-
gebniswert der zweiten Messung in einer vor-
eingestellten Toleranz enthalten ist,
wobei die Gewichtsausgleichsvorrichtung (100)
eine Rückmeldung einer Last- und Neigungsin-
formation empfängt, die in der Gewichtsaus-
gleichsvorrichtung (100) erfasst wird, und eine
Betätigungsinformation der automatischen
Rohrausrichtungsvorrichtung (10) empfängt,
die durch eine integrale Steuereinrichtung (30)
übermittelt wird, und wobei dann die Information
als ein Bedingungswert verwendet wird, der
zum Berechnen eines Betätigungssteuerungs-
wertes der Ausgleichsvorrichtungen (160) und
der Nivellierungszylinder (150) der Gewichts-
ausgleichsvorrichtung (100) erforderlich ist, um
die Gewichtsausgleichsvorrichtung (100) mit
der automatischen Rohr-Ausrichtvorrichtung
(10) zu verbinden.

10. Das Rohrverbindungsverfahren gemäß Anspruch 9,
ferner den folgenden Schritt aufweisend:

Bewegen der Abstands-Anpassungsvorrich-
tung (24) nach vorne, so dass ein Innendruk-
kelement (25) einer vorderen exakter-Kreis-
Korrekturvorrichtung innerhalb des zweiten
Rohres (13) angeordnet werden kann, bevor die
exakten Kreise des ersten und des zweiten Roh-
res (12, 13) korrigiert werden.

11. Das Rohrverbindungsverfahren gemäß Anspruch 9,
aufweisend einen Detail-Ausrichtungsschritt zum
Ausrichten des ersten und des zweiten Rohres (12,
13) derart, dass der Abstand und der Stufenunter-
schied des ersten und des zweiten Rohres (12, 13)
in dem Schritt des Ausrichten der Rohre geschweißt
werden können,
wobei der Detail-Ausrichtungsschritt die folgenden
Schritte aufweist:

Bewegen des zweiten Rohres (13) in einer X-
AchsenRichtung, um von dem ersten Rohr (12)
getrennt zu werden,
Drehen des zweiten Rohres (13), um mit einem
Drehkomponentenwert zu korrespondieren, um
in eine Zielstellung umgewandelt zu werden,
Bewegen des zweiten Rohres (13), um mit Be-
wegungswerten der Z-Achsen- und Y-Achsen-
Richtung für die Zielstellung zu korrespondie-
ren, und
schließlich Anpassen eines Versatzes in der X-
Achsen-Richtung.

12. Das Rohrverbindungsverfahren gemäß Anspruch 9,
wobei für den Fall, dass der Ergebniswert der zwei-
ten Messung in einer Toleranz fehlt, der Schritt des
Überprüfens, ob das Ergebnis der zweiten Messung

innerhalb der Toleranz liegt oder nicht, nach dem
erneuten Durchführen des zweiten Rohr-(13) Aus-
richtungsschrittes wiederholt durchgeführt wird.

13. Das Rohrverbindungsverfahren gemäß Anspruch 9,
wobei in dem Schritt des Bestätigens der Betäti-
gungsposition ein Laserstrahl (22) verwendet wird.

Revendications

1. Dispositif d’équilibrage de poids (100), comprenant :

une plateau de manoeuvre (180) pour y placer
un objet d’alignement, caractérisé en ce que
le dispositif d’équilibrage de poids (100)
comprend :

une pluralité de capteurs de charges (145,
146) installée dans la partie inférieure du
plateau de manoeuvre (180) ;
un dispositif de commande (120) qui reçoit
un signal de détection généré par les cap-
teurs de charge (145, 146) et qui analyse
les informations de l’objet d’alignement
pour générer un signal de commande ;
un dispositif de commande de force de ma-
noeuvre (130) qui reçoit le signal de com-
mande en provenance du dispositif de com-
mande (120) pour commander la pression
de fonctionnement de chacune d’une plu-
ralité de tuyaux d’alimentation en pression ;
et
une pluralité de cylindres de mise à niveau
(150) et de dispositifs d’équilibrage, (160)
qui sont connectés aux tuyaux d’alimenta-
tion en pression pour commander un em-
placement ou une pose du plateau de ma-
noeuvre (180) de façon à correspondre à
une valeur de la pression de fonctionne-
ment commandée par le dispositif de com-
mande de force de manoeuvre (130).

2. Dispositif d’équilibrage de poids (100) selon la re-
vendication 1, dans lequel le cylindre de mise à ni-
veau (150) et le dispositif d’équilibrage (160) sont
n’importe des choisis parmi un amortisseur pneuma-
tique dont il est possible de régler la pression, un
moteur linéaire qui est un dispositif de transfert li-
néaire dont il est possible de régler la longueur, un
cylindre de servomécanisme hydraulique, un moteur
et un mécanisme à pignon et crémaillère et une vis
à billes.

3. Dispositif d’équilibrage de poids (100) selon la re-
vendication 1, dans lequel un capteur d’inclinaison
(142) reliée au dispositif de commande (120) et des-
tiné à entrer des informations d’inclination, est coincé
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au plateau de manoeuvre (180).

4. Dispositif d’équilibrage de poids (100) selon la re-
vendication 1, dans lequel le cylindre de mise à ni-
veau (150) et le dispositif d’équilibrage (160) sont
installés chacun dans un bâti formant corps (110),
et une pluralité d’arbres de réglage de la hauteur et
un rouleau mobile (112) ayant une unité d’arrêt se
situent dans partie inférieure du bâti formant corps
(110).

5. Dispositif d’équilibrage de poids (100) selon la re-
vendication 1, dans lequel le plateau de manoeuvre
(180) comprend une plaque supérieure (181) et une
plaque inférieure (182) entre lesquelles sont agen-
cées une pluralité de parties de contacts coulissants,
et une poutre de bord (183) est coincée à la surface
inférieure du bord de la plaque supérieure (181).

6. Dispositif d’équilibrage de poids (100) selon la re-
vendication 5, comprenant en outre :

une pluralité de parties de guidage (190) instal-
lées entre la plaque inférieure (182) et le bâti
formant corps (110),
dans lequel chaque partie de guidage (190)
comprend :

un pivot du type à rotule (193) combiné avec
la plaque inférieure (182) ;
un arbre de guidage (191) qui s’étend le
long d’une direction axiale à partir d’une ro-
tule du pivot du type à rotule (193) et qui
présente une longueur axiale relativement
plus longue que la course maximum du cy-
lindre de mise à niveau (150) et du dispositif
d’équilibrage (160) ; et
une bague de guidage (192) installée au ni-
veau d’une plaque supérieure (181) du bâti
formant corps (110) pour être combinée à
l’arbre de guidage (191) en utilisant un pro-
cédé d’insertion à coulisse.

7. Dispositif d’équilibrage de poids (100) selon la re-
vendication 5, dans lequel une pluralité d’arbres de
maintien d’écartement (189) pour conserver une dis-
tance à partir de la plaque inférieure (182), sont ins-
tallés en outre dans la poutre de bord (183).

8. Dispositif d’équilibrage de poids (100) selon la re-
vendication 5, dans lequel la plaque supérieure (181)
comprend une pluralité de trous de montage du type
rainure destinés à agencer une pluralité de gabarits
à rouleau (184) qui sont détachables et qui suppor-
tent un objet d’alignement, et le trou de montage du
type rainure comprend un espace de disposition et
une orientation correspondant à chaque forme de
dispositions de tuyau comprenant, au moins, un

tuyau droit, un tuyau coudé et un tuyau du type en T.

9. Procédé d’assemblage de tuyaux dans lequel un
premier tuyau (12) et un second tuyau (13) sont dis-
posés au niveau d’une plaque de surface (11) et d’un
dispositif d’équilibrage de poids (100), respective-
ment, et un dispositif d’alignement de tuyaux auto-
matique (10) est inséré dans le premier tuyau (12)
à placer, le procédé d’assemblage de tuyaux étant
caractérisé par le fait qu’il comprend les étapes :

de détection pour confirmer un emplacement de
fonctionnement où s’arrêter après l’entraîne-
ment du dispositif d’alignement de tuyaux auto-
matique (10) ;
de l’extension d’un dispositif de correction de
cercle vrai destiné à maintenir à niveau le dis-
positif d’alignement de tuyaux automatique
(10) ;
de la correction du cercle vrai de chacun des
premier et second tuyaux (12, 13) ;
d’une première mesure d’une forme de joint for-
mé entre les premier et second tuyaux (12, 13)
pour un alignement ;
de l’alignement du second tuyau (13) dans le
premier tuyau (12) de façon à correspondre au
premier résultat de mesure ;
d’une seconde mesure de la forme de joint de
façon à confirmer ce qui est aligné ; et
du scellage du dispositif d’alignement de tuyaux
automatique (10) et de l’injection d’un gaz pour
un soudage lorsque la valeur du résultat de la
seconde mesure est incluse dans une tolérance
préréglée ;
dans lequel le dispositif d’équilibrage de poids
(100) reçoit une rétroaction d’une charge et des
informations d’inclinaison détectées dans le dis-
positif d’équilibrage de poids (100) et reçoit des
informations de fonctionnement du dispositif
d’alignement de tuyaux automatique (10) trans-
mises par l’intermédiaire d’un dispositif de com-
mande intégré (30), et ensuite, les informations
sont utilisées en tant que valeur conditionnelle
requise pour calculer une valeur de commande
de fonctionnement des dispositifs d’équilibrage
(160) et des cylindres de mise à niveau (150)
du dispositif d’équilibrage de poids (100) de fa-
çon à lier le dispositif d’équilibrage de poids
(100) avec le dispositif d’alignement de tuyaux
automatique (10).

10. Procédé d’assemblage de tuyaux selon la revendi-
cation 9, comprenant en outre l’étape de :

déplacement du dispositif de réglage d’écarte-
ment (24) vers l’avant de telle sorte qu’un élé-
ment de pression interne (25) d’un dispositif de
correction de cercle vrai avant puisse être dis-
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posé à l’intérieur du second tuyau (13) avant de
corriger les cercles vrais des premier et second
tuyaux (12, 13).

11. Procédé d’assemblage de tuyaux selon la revendi-
cation 9, dans lequel une étape d’alignement de dé-
tail consistant à aligner les premier et second tuyaux
(12, 13) de telle sorte que l’écartement et la différen-
ce étagée des premier et second tuyaux (12, 13)
puissent être soudés dans l’étape consistant à ali-
gner les tuyaux ;
dans lequel l’étape d’alignement de détail comprend
les étapes :

de déplacement du second tuyau (13) dans la
direction de l’axe X pour le séparer du premier
tuyau (12) ;
la rotation du second tuyau (13) pour correspon-
dre à une valeur de composante de rotation de
manière à effectuer une conversion en une pose
cible ;
le déplacement du second tuyau (13) pour cor-
respondre aux valeurs de déplacement dans les
directions des axes Z et Y de la pose cible ; et
le réglage enfin d’un décalage dans la direction
de l’axe X.

12. Procédé d’assemblage de tuyaux selon la revendi-
cation 9, dans lequel, dans le cas où la valeur du
résultat de la seconde mesure se trouverait en de-
hors d’une tolérance, l’étape consistant à vérifier si
le résultat de la seconde mesure se situe ou pas
dans la tolérance, est exécutée à répétition après
avoir exécuté de nouveau l’étape d’alignement du
second tuyau (13).

13. Procédé d’assemblage de tuyaux selon la revendi-
cation 9, dans lequel un faisceau laser (22) est utilisé
dans l’étape de confirmation de l’emplacement de
fonctionnement.
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