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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a parallel wire
strand consisting of a multiplicity of individual wires. More
particular, the invention relates to horizontally winding
and unwinding a parallel wire strand consisting of a mul-
tiplicity of individual wires onto and from a cable reel for
fanning out and rearranging the wire strands for trans-
port, storage or installation.

BACKGROUND OF THE INVENTION

[0002] The main cable strands are the chief bearing
members of suspension bridge. The cable strand is made
of high strength galvanized wire of 5mm in diameter. For-
merly specifications for the cable strand were available
in 61 wires, 91 wires and 127 wires. At present the over-
length large main cable strands reach 5000m in length,
in 169 wires of 5mm diameter. The weight of a cable
strand reaches 120 tons. Commonly the cross-section
of cable strand is regular hexagon. Some special cable
strands may be rectangular or other shapes. A cable
strand is bound with composite material bands at interval
of 1.5m~2m. Traditionally, the winding of main cable
strands of suspension bridge all applied large diameter
steel reels for winding horizontal parallel wire strands at
home and abroad. This process is called by reel process-
ing for short. The one of the characteristics of reel
processing was that the manufacturing, shipping and un-
winding of cable strands all could not get rid of large di-
ameter steel reel. During the transportation of cable
strands on steel reels to large bridge building site, cable
strands could give birth to oval traumas from falling down
shown in fig. 1, owing to their deadweight. Consequently
the cable strands oval traumas from falling down there-
fore caused cable strand winding loosen and friction be-
tween cable strands generated by steel reel rotating.
While cable strands were winding along with steel reel
rotating continually, this kind of trauma from falling down
could result in so-called "Hula-circles" effect, in conse-
quence it disturbed the original arrangement order and
could be very difficultto unwinding cable strand from steel
reel. Further more, in unwinding cable strand the drag-
ging and pulling forces suddenly made the loose cable
strands to be tightened or loosened every now and then,
which could aggravate the frictions between cable
strands and scratch binding bands on strand until break-
age and make cable strand steel wiresincoherent. During
the procedure of unwinding cable strands the "Hula-cir-
cles" which had emerged would become more and more
bigger along with the unwinding process of cable strands,
its loosen amount would increase gradually, and cable
strand would collide with ground, until unwinding job im-
plementation had no means of normal proceed. In order
to remedy this phenomenon in construction site it was
necessary to reshape and bind strands continually by
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labor. Therefore the working machines should be shut
down, after tightening cable strands wires, proceeded
with unwinding strand for those already formative "Hula-
circles". This not only brought unlimited inconvenience
to assembly molding of main cable of suspension bridge,
but also more seriously influence the time limit for a
project. Particularly the longer the cable strand, the more
serious the "Hula-circles" developed, furthermore the
longer the cable strand, the more difficult the remedy
measures carried out, even could not carry out. Accord-
ing to experiences under the precondition of holding good
cable strand shape, adopting reel processing technolo-
gy, commonly when cable strand length is over 1500m,
"Hula-circles" will be easy to appear during unwinding
process of cable strand. When the "Hula-circles" phe-
nomena become serious, it will direct influence site con-
struction schedule and cable strand quality. Known meth-
ods for winding and unwinding a parallel wire strand upon
abase of a cable reel are described in WO 91/19664 A1,
WO 02/34647 A1, CN 201560392 U and CN 201560386
u.

SUMMARY OF THE INVENTION

[0003] A primary and general object of the present in-
vention is to overcome the aforementioned drawbacks
by providing a method for horizontally winding and un-
winding a parallel wire strand with high working efficien-
cy, fine quality of winding and unwinding cable strands
and low labor intensity.

[0004] To this end, according to present invention, a
method for horizontally winding and horizontally unwind-
ing a parallel wire strand is disclosed.

[0005] A method for horizontally winding and horizon-
tally unwinding a parallel wire strand upon a base of a
cable reel for transport, storage or installation, a parallel
wire strand made up of a plurality of tightly adjacent ver-
tically and horizontally arranged parallel wires, the strand
including at least a leading end fitting securing the ends
of the wires together, is characterized in that the method
comprises the following steps :

(a) Performing the winding operation, the operation
procedure is as follows:

Fix the guide frame on the ground, the guide frame
is composed of the base , support frame , electric
hoist, fixed pulley, steel wire rope, lifting
mechanism , roller, the pressure sensor, speed en-
coder, altimeter encoder and limit roller. Fix the base
on the ground and fix the support frame and electric
hoist on the base. A fixed pulley is equipped at the
top of the support frame, also a steel wire rope which
one end is connected with electric hoist and the other
end is connected with lifting mechanism is winded
on the fixed pulley. The lifing mechanism is
equipped with three rollers , 2 pressure sensors and
a speed encoder, the 3 rollers are arranged in "tri-
angle" shape, that is, three straight lines connecting
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the circle center points of three rollers make up of a
triangle. A pressure sensor and a speed encoder are
equipped at one side of the three rollers, at the side
of the fixed pulley , altimeter encoder, electric hoist,
pressure sensor, speed encoder are equipped. Both
the speed encoder and the altimeter encoder are
connected with the programmable logical controller
(hereinafter referred to as PLC) by the telecommu-
nication wires. Fix the rotation axis on the ground at
one side of the guide frame , connecting the rotation
platform with the rotation axis; meantime, the rotating
platform rotating about the rotation axis 21. The up-
per surface of the rotation platform shall be flush with
the ground, the platform rail is paved on the rotation
platform and the railcar is located on the rail . to The
characteristics of rotation platform facilitate the rail
platform car easy to select multi-directions and link
up with workshop rails.

The inner module is composed at least by four sup-
port plates and the support rod at the top section,
the four support plates were aligned uniformly in the
ring shape. There is a gap between the adjacent sup-
port plates , the gap length shall be the width of the
support plate of 80% to 150%. Operator can get into
the inner module to operate through gaps between
support plates. The support rod shall be fixed by the
hinge at the top of the support plate , each support
plate shall fix two support rods and the two top rods
shall be symmetrically fixed on the support plate at
left and right sides. The bottom of supporting plate
and the railcar are connected by the bolt. The top
support plate will lean outward. After fixing the sup-
port plate and railcar, the centers of gravity of four
support plates should be located outside of each
hinge.

Put a ring shape tray onto the railcar and hitch it
outside the inner module . Lifting points which are
used for lifting the tray and looped cable strands
which are winded on the tray shall be set at the tray
edges, and lay the water proof film covered on the
surface of the tray .

Put one end of strand through the guide rollers and
fix it onto the inner module , then drive rotation plat-
form to rotate, which will drive the railcar and inner
module to rotate together. Along with the rotation,
the strand will be winded on the inner module one
circle by another from the bottom end of the inner
modaule till to the top of the inner module , and then
wind the strand from the top of the inner module to
the bottom. Repeat this operation until all the strands
wrapped into wire strands. During the upward wind-
ing procedure, the PLC will control the electric hoist
to pull the steel wire rope, thus to lift the lifting mech-
anism which will enable the guide roller to move up-
ward with the distance which is equivalent to the
strand diameter during each circle. During the down-
ward winding procedure, the PLC will control the
electric hoist to pull to steel wire rope , thus to pull
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[0006]
support plates . The four support plates are aligned uni-

down the lifting mechanism which will enable the
guide roller to move downward with the distance
which is equivalent to the strand diameter during
each circle, therefore this guarantees that strands
are capable of arranging on the inner module regu-
larly and compactly.

After all the strands are winded into wire strands,
dismantle the bolts between the bottom of the inner
module and the railcar . Lift the support rod on the
inner module which will make the 4 pieces support
plates gather together inward, and then extract the
inner module from the wire strands. After this, use
the prepared waterproof film on the tray to cover the
whole outside surface of the wire strand . Connect
the platform track on the rotating platform with the
track on the ground, pull the railcar to remove the
wire strand , until this, the strand winding operation
is finished.

(b) Performing the unwinding operation, the opera-
tion procedure is as follows:

Fix the guide frame on the ground, the guide frame
is composed by the base , support frame , electric
hoist, fixed pulley, steel wire rope, lifting
mechanism , roller, the pressure sensor, speed en-
coder, altimeter encoder and limit roller. Fix the base
on the ground and fix the support frame and electric
hoist on the base . A fixed pulley shall be equipped
at the top of the support frame , also the steel wire
rope whose one end is connected with electric hoist
and the other end is connected with lifting mecha-
nism shall be winded on the fixed pulley . The lifting
mechanism is equipped with 3 rollers , 2 pressure
sensors and a speed encoder. The 3 Rollers are ar-
ranged in "triangle" shape, that is, three straight lines
connecting the circle center points of three rollers
make up of atriangle. A pressure sensor and a speed
encoder shall be equipped at one side of the three
rollers, altimeter encoder at the side of the fixed pul-
ley, electric hoist, pressure sensor, speed encoder
shall be equipped. Both the speed encoder and the
altimeter encoder shall be connected with PLC by
the telecommunication wires. Fix the rotation axis on
the ground at one side of the guide frame , connect-
ing the rotation platform with the rotation axis, mean-
time, the rotating platform will rotate around the ro-
tation axis . The hydraulic brake which is connected
with PLC through pressure sensor is equipped in the
rotation axis . During the rotation of the rotating
platform , release the hydraulic brake . When the ro-
tating platform stops, the hydraulic brake is always
imposing friction on the rotating platform , thus ap-
plying portion of reverse compression to prevent
against rotating platform continually rotating, bring
about cable strand dropped out and damaged when
dragging forces temporarily stop.

The inner module is composed by at least four
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formly in the ring shape. The gaps shall be retained be-
tween the adjacent support plates , the gap length shall
be the width of the support plate of 80% to 150%. The
bottoms of the support plates are connected by the hinge
with the rotating platform , all the 4 pieces support plates
will lean inward. In the middle of the 4 pieces support
plates , a hydraulic jack is equipped. The support rod of
the hydraulic jack is connected with four pieces push
rods , and each push rod shall withstand a piece of sup-
port plate .

[0007] Remove the waterproof film cover from the
strand , lift the strand wire strands together with the tray
onto the rotating platform , meantime, set the strand wire
strands over the inner module . Actuate the hydraulic
jack , with the force of the support rod applied to the push
rod, the 4 pieces support plates will push outward by the
push rod which will fix the strand wire strands.

[0008] Pull one leading end of the strand through out
of the guide roller, then pull the strand to drive the inner
module and the tray to rotate, thus to drive the rotating
platform to rotate around the rotation axis. Along with this
operation, the strand shall be released and become
straight status.

[0009] During the downward winding procedure, the
PLC will control the electric hoist to pull to steel wire rope,
thus to pull down the lifting mechanism which will enable
the guide roller move downward with the distance which
is equivalent to the strand diameter during each circle.
During the upward winding procedure, the PLC will con-
trol the electric hoist to pull the steel wire rope , thus to
lift the lifting mechanism which will enable the guide roller
move upward with the distance which is equivalent to the
strand diameter during each circle. Repeat these oper-
ations back and forth till the wire strands become straight
status, and fulfill the whole unwinding operation.

[0010] The method in accordance with the present in-
vention specifies advantageously that the rotation axis
is vertical to the ground at the side of the guide frame .
[0011] Further the method in accordance with the
present specifies advantageously thatin horizontal wind-
ing operation the bottom of the support plate is connected
with the railcar by bolts, the top of the support plate shall
lean outward and the angle between the support plate
and upper surface of railcar is between 60 ° ~ 85°.
[0012] Further the method in accordance with the
present invention specifies advantageously that in hori-
zontal unwinding operation the bottom of the support
plate is connected with the rotating platform by the hinge,
all the 4 pieces support plate will lean inward and the
angle between the support plate and upper surface of
railcar is between 60 ° ~ 85 °.

[0013] Under the controlling action of the PLC, the un-
winding of cable strand is restricted to prevent against
out of control for strand, avoiding cable strand damage
orinjury or loss; in unwinding strand operation, can keep
line shape relatively straight and level to protect strand
and prevent binding band breakdown, when the speed
of unwinding strand is slowed down or stop, gradually
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control hydraulic brake to lock turning axle; the introduc-
tion of pressure sensor furthermore facilitates PLC to
control hydraulic brake smoothly.

[0014] Thus according to the invention it is possible to
solve the "Hula-circles" effect problem, and remarkably
increase cable strand erection benefits and cable strand
quality of carrying out the method of the invention. The
advantages of present invention are: reasonable ar-
rangement of operating sequence, winding strand,
strand wire strands formation, package and transporta-
tion, as well as unwinding complete in one breath, reduce
labor intensity and operation time; cable strand wire
strands formation compact and regular arrangement;
winding strand and unwinding strand all may be able to
go with a swing; when unwinding strand trauma from fall-
ing down phenomena is eliminated, unable to damage
cable strand and binding band; Increase automaticity,
equipments are controllable and tunable, real-time mon-
itoring correlated data, reduce labor intensity, increase
security; shipping reel simplicity and removable, have no
use for large size reel, save a great deal of manufacture
and transportation costs.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Figure 1 is a structure schematic for the strand drop
phenomenon in the existing technology;

Figure 2 is a structure schematic for strand winding
on the inner module when winding strand;

Figure 3 is the front view of the guide frame in this
invention;

Figure 4 is the left view of the guide frame in this
invention,

Figure 5 is a structure schematic for extraction of the
inner module when winding strand finished,

Figure 6 is a structure schematic for straighten of the
strand wire strands when unwinding strand.

DETAILED DESCRIPTION OF THE EMBODIMENTS
OF THE INVENTION

[0016] The accompanying drawings and description
herein-below disclose embodiments suitable for carrying
out the method of the invention.

Embodiment 1

[0017] A method for horizontally winding and horizon-
tally unwinding a parallel wire strand upon a base of a
cable reel for transport, storage or installation, a parallel
wire strand made up of a plurality of tightly adjacent ver-
tically and horizontally arranged parallel wires, the strand
including at least a leading end fitting securing the ends
of the wires together, comprising the steps of:

(a) Performing the winding operation, the operation
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procedure is as follows:

As shown in figure 2, fix the guide frame1 on the
ground, the guide frame 1 is composed by the base
11, support frame 12, electric hoist 13, fixed pulley
14, steel wire rope 15, lifting mechanism 16, roller
17, the pressure sensor 181, speed encoder 182,
altimeter encoder 183 and limit roller 19 as shown
in figure 3 and 4. Fix the base 1 on the ground and
fix the support frame 12 and electric hoist 13 on the
base 1. A fixed pulley 14 is equipped at the top of
the support frame 12, also a steel wire rope 15 which
one end is connected with electric hoist 13 and the
other end is connected with lifting mechanism 16 is
winded on the fixed pulley 14. The lifting mechanism
16 is equipped with three rollers 17, 2 pressure sen-
sors 181 and a speed encoder 182, the 3 rollers 17
are arranged in a "triangle" shape, that is, three
straight lines connecting the circle center points of
three rollers make up of a triangle. A pressure sensor
181 and a speed encoder 182 are equipped at one
side of the three rollers, at the side of the fixed pulley
14, altimeter encoder 183, electric hoist 13, pressure
sensor 181, speed encoder 182 are equipped. Both
the speed encoder 182 and the altimeter encoder
183 are connected with PLC by the telecommunica-
tion wires. Fix the rotation axis 21 on the ground at
one side of the guide frame 1, connecting the rotation
platform 2 with the rotation axis, meantime, the ro-
tating platform 2 will rotate about the rotation axis
21. The upper surface of the rotation platform 2 shall
be flush with the ground, the platform rail 22 is paved
on the rotation platform and the railcar 3 is located
on the rail 22. Three straight lines connecting the
circle center points of three rollers make up of a tri-
angle. The characteristics of rotation platform facili-
tate rail platform car easy to select multi-directions
and link up with workshop rails.

The inner module 4 is composed by at least four
support plates 41 and the support rod 42 at the top
section, the four support plates 41 was aligned uni-
formly in the ring shape. There are gaps between
the adjacent support plates 41, the gap length shall
be the width ofthe support plate 41 0f80% to 150%(in
this embodiment, 150%). Operator can get into the
inner module to operate through gaps between sup-
port plates. The support rod 42 shall be fixed by the
hinge at the top of the support plate 41, each support
plate 41 shall fix two support rods and the two top of
the rod 42 shall be symmetrically fixed on the support
plate 41 at left and right sides. The supporting plate
41 and the railcar 3 is connected by the bolt. The top
of support plate 41 will lean outward. After fixing the
support plate 41 and railcar 3, the centers of gravity
of four support plates should be located outside of
each hinge.

Put a ring shaped tray 5 onto the railcar 3 and hitch
it outside the inner module 4. Lifting points which are
used for lifting the tray and looped cable strands
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which are winded on the tray shall be set at the tray
edges, and lay the water proof film cover on the sur-
face of the tray 5.

Put one end of strand 10 through the guide rollers
11 and fix it onto the inner module 4, then drive ro-
tation platform 2 to rotate in the direction of arrow B
as shown in figure 2, which will drive the railcar 3
and inner module 4 to rotate together. Along with the
rotation, the strand 10 will be winded on the inner
module 4 one circle by another from the bottom end
of the inner module 4 till to the top of the inner module
4, and then wind the strand 10 from the top of the
inner module 4 to the bottom. Repeat this operation
until all the strands 10 wrapped into wire strands.
During the upward winding procedure, the PLC will
control the electric hoist 13 to pull the steel wire rope,
thus to lift the lifting mechanism 16 which will enable
the guide roller 11 move upward with the distance
which is equivalent to the strand 10 diameter during
each circle. During the downward winding proce-
dure, the PLC will control the electric hoist 13 to pull
to steel wire rope 15, thus to pull down the lifting
mechanism 16 which will enable the guide roller 11
move downward with the distance which is equiva-
lent to the strand 10 diameter during each circle,
therefore guarantee that strands are capable of ar-
ranging on the inner module 2 regularly and com-
pactly.

After all the strands 10 are winded into wire strands,
as shown in figure 5, dismantle the bolts between
the bottom of the inner module 4 and the railcar 3.
Lift the support rod 42 on the inner module 4 in the
direction of arrow C as shown in figure 3 which will
make the 4 pieces support plates 41 gather together
inward, and then extract the inner module 4 from the
wire strand. After this, use the prepared waterproof
film on the tray 5 to cover the whole outside surface
of the wire strand 10. Connect the platform track 22
on the rotating platform 2 with the track on the
ground, pull the railcar 3 to move the wire strand 10,
until this winding operation is finished.

(b) Performing the unwinding operation, the opera-
tion procedure is as follows:

As shown in figure 6, fix the guide frame 1 on the
ground, the guide frame 1 is shown in figure 3 and
4 and composed by the base 11, support frame 12,
electric hoist 13, fixed pulley 14, steel wire rope 15,
lifting mechanism 16, roller 17, the pressure sensor
181, speed encoder 182, altimeter encoder 183 and
limit roller 19. Fix the base 1 on the ground and fix
the support frame 12 and electric hoist 13 on the
base 1. A fixed pulley 14 shall be equipped at the
top of the support frame 12, also the steel wire rope
15 whose one end is connected with electric hoist
13 and the other end is connected with lifting mech-
anism 16 shall be winded on the fixed pulley 14. The
lifting mechanism 16 is equipped with 3 rollers 17, 2
pressure sensors 181 and aspeed encoder 182. The
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3 Roller 17 is arranged in a "triangle" shape, that is,
three straight lines connecting the circle center
points of three rollers make up of a triangle. A pres-
sure sensor 181 and a speed encoder 182 shall be
equipped at one side of the three rollers, at the side
of the fixed pulley 14, altimeter encoder (183), elec-
tric hoist 13, pressure sensor 181, speed encoder
182 shall be equipped. Both the speed encoder 182
and the altimeter encoder 183 shall be connected
with PLC by the telecommunication wires. Fix the
rotation axis 21 on the ground at one side of the guide
frame 1, connecting the rotation platform 2 with the
rotation axis, meantime, the rotating platform 2 will
rotate around the rotation axis 21. The hydraulic
brake 24 which is connected by pressure sensor and
PLC is equipped in the rotation axis 21. During the
rotation of the rotating platform 2, release the hy-
draulic brake 24. When the rotating platform stops,
the hydraulic brake 24 is always imposing friction on
the rotating platform 2, thus applying portion of re-
verse compression to prevent against rotating plat-
form 2 continually rotating, bring about cable strand
dropped out and injury when dragging forces tem-
porarily stop.

[0018] Theinner module 4 is composed by at least four
support plates 41 and the support rod 42. The number
of support plate 41 in this embodiment is selected as 4.
The four support plates 41 are aligned uniformly in the
ring shape. The gaps shall be retained between the ad-
jacentsupport plates 41, the gap length shall be the width
of the support plate 41 of 80% to 150%(in this embodi-
ment,150%). The bottoms of the support plates 41 are
connected by the hinge with the rotating platform 2, all
the 4 pieces support plates 41 will lean inward. In the
middle of the 4 pieces support plates 41, a hydraulic jack
6 is equipped. The support rod of the hydraulic jack 6 is
connected with four pieces push rods 61, and each push
rod 61 shall withstand a piece of support plate 41.
[0019] Remove the waterproof film cover from the
strand 10, lift the strand 10 wire strands together with the
tray 5 onto the rotating platform 2, meantime, set the
strand 10 wire strands over the inner module 4. Actuate
the hydraulic jack 6, with the force of the support rod
applied to the push rod, the 4 pieces support plates 41
will push outward by the push rod 61 which will fix the
strand wire strands.

[0020] Pull one leading end of the strand 10 through
out of the guide roller 11, then pull the strand 10 to drive
the inner module 4 and the tray 5 to rotate, thus to drive
the rotating platform 2 to rotate around the rotation axis.
Along with this operation, the strand 10 shall be released
and will become straight status.

[0021] During the downward winding procedure, the
PLC will control the electric hoist13 to pull to steel wire
rope, thus to pull down the lifting mechanism 16 which
will enable the guide roller 11 move downward with the
distance which is equivalent to the strand 10 diameter
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during each circle. During the upward winding procedure,
the PLC will control the electric hoist 13 to pull the steel
wire rope 15, thus to lift the lifting mechanism 16 which
will enable the guide roller 11 move upward with the dis-
tance whichis equivalent to the strand 10 diameter during
each circle. Repeat these operations back and forth till
the wire strands strand become straight status, and fulfill
the whole unwinding operation.

[0022] Under the controlling action of the PLC, the un-
winding of cable strand is restricted to prevent against
out of control for strand, avoiding cable strand damage
or injury or loss; in unwinding strand operation, can keep
line shape relatively straight and level to protect strand
and prevent binding band breakdown, when the speed
of unwinding strand is slowed down or stop, gradually
control hydraulic brake 24 to lock turning axle; the intro-
duction of pressure sensor furthermore facilitate PLC to
control hydraulic brake 24 smoothly.

Embodiment 2

[0023] Itis a method for horizontally winding and hor-
izontally unwinding a parallel wire strand. The method
includes winding strand and unwinding strand opera-
tions. During the winding strand the container 4 is com-
posed by 6 support plates 41 and the top support rod 42.
The six support plates 41 are aligned uniformly in the ring
shape. There is a gap between the adjacent support
plates 41, and the gap length is 100 percent of the width
of support plate 41. The rest structure and method are
the same to embodiment 1.

Embodiment 3

[0024] It is a method for horizontally winding and hor-
izontally unwinding a parallel wire strand. The method
includes winding strand and unwinding strand opera-
tions. During the winding strand the container 4 is com-
posed by 10 support plates 41 and the top support rod
42. The ten support plates 41 are aligned uniformly in
the ring shape. There is a gap between the adjacent sup-
port plates 41, and the gap length is 80 percent of the
width of support plate 41. The rest structure and method
are the same to embodiment 1.

Claims

1. A method for horizontally winding and horizontally
unwinding a parallel wire strand upon a base of a
cable reel for transport, storage or installation, a par-
allel wire strand made up of a plurality of tightly ad-
jacent vertically and horizontally arranged parallel
wires, the strand including at least a leading end fit-
ting securing the ends of the wires together, the
method is characterized in that it comprises the
steps of:
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(a) Performing the winding operation, the oper-
ation procedure is as follows:

Fix a guide frame(1) on the ground, the guide
frame (1) is composed by a base (11), a support
frame (12), an electric hoist (13), a fixed pulley
(14), a steel wire rope (15), a lifting mechanism
(16), rollers (17), pressure sensors (181), speed
encoders (182), an altimeter encoder (183) and
alimit roller (19); fix the base (11) on the ground
and fix the support frame (12) and electric hoist
(13) on the base (11); the fixed pulley (14) is
equipped at the top of the support frame, also
the steel wire rope (15) which one end is con-
nected with the electric hoist (13) and the other
end is connected with the lifting mechanism (16)
is winded on the fixed pulley (14); the lifting
mechanism (16) is equipped with three rollers
(17), two pressure sensors (181) and a speed
encoder (182), the three rollers (17) are ar-
ranged in a "triangle" shape, that is, three
straight lines connecting the circle center points
of three rollers make up of a triangle, whereby
the two pressure sensors (181) and the speed
encoder (182) are equipped at one side of the
three rollers, and whereby at the side of the fixed
pulley (14), the altimeterencoder (183), the elec-
tric hoist (13), a pressure sensor (181), a speed
encoder (182) are equipped, whereby both the
speed encoder (182) and the altimeter encoder
(183) are connected with a programmable logi-
cal controller (PLC) by telecommunication
wires; fix a rotation axis (21) on the ground at
one side of the guide frame (1), connecting a
rotation platform (2) with the rotation axis (21),
the rotating platform (2) will rotate about the ro-
tation axis (21), whereby the upper surface of
the rotation platform (2) shall be flush with the
ground, a platform rail (22) is paved on the ro-
tation platform and a railcar (3) is located on the
rail (22), whereby the rotation platform facilite
the railcar easy to select multi-directions and link
up with workshop rails; an inner module (4) is
composed by at least four support plates (41)
and support rods (42) at the top section of each
support plate (41), the four support plates (41)
are aligned uniformly in a ring shape with gaps
between the adjacent support plates (41), the
gap length shall be the width of the support plate
(41) of 80% to 150%, whereby an operator can
get into the inner module to operate through
gaps between support plates, whereby the sup-
port rods (42) shall be fixed by a hinge at the top
ofthe support plates (41), whereby each support
plate (41) shall be fixed by two support rods and
the two top of the rod (42) shall be symmetrically
fixed on the support plate (41) at left and right
sides, whereby the supporting plate (41) and the
railcar (3) are connected by a bolt, the top of the
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12

support plates (41) will lean outward, whereby
after fixing the support plates (41) with the railcar
(3), the centers of gravity of four support plates
should be located outside of each hinge, put a
ring shape tray (5) onto the railcar (3) and hitch
it outside the inner module (4), whereby lifting
points which are used for lifting the tray and
looped cable strands which are winded on the
tray shall be set at the tray edges, and lay a
water proof film cover on the surface of the tray
(5); put one end of strand (10) through the guide
rollers (11) and fix it onto the inner module (4),
then drive rotation platform (2) to rotate, which
will drive the railcar (3) and inner module (4) to
rotate together, along with the rotation, the
strand (10) will be winded on the inner module
(4) one circle by another from the bottom end of
the inner module (4) till to the top of the inner
module (4), and then wind the strand (10) from
the top of the inner module (4) to the bottom;
this operation is repeated until all the strands
(10) are wrapped into wire strands, whereby dur-
ing the upward winding procedure, the PLC will
control the electric hoist (13) to pull the steel wire
rope, thus to lift the lifting mechanism (16) which
will enable the guide roller (11) move upward
with the distance which is equivalent to the
strand (10) diameter during each circle, and
whereby during the downward winding proce-
dure, the PLC will control the electric hoist (13)
to pull to steel wire rope (15), thus to pull down
the lifting mechanism (16) which will enable the
guide roller (11) move downward with the dis-
tance which is equivalent to the strand (10) di-
ameter during each circle, therefore guarantee
that strands are capable of arranging on the in-
ner module (2) regularly and compactly; after all
the strands (10) are winded into wire strands,
dismantle the bolts between the bottom of the
inner module (4) and the railcar (3); lift the sup-
port rods (42) on the inner module (4) which will
make the 4 pieces support plates (41) gather
togetherinward, and then extract the inner mod-
ule (2) from the wire strand; after this, use the
prepared waterproof film on the tray (5) to cover
the whole outside surface of the wire strand (10);
connect the platform track (22) on the rotating
platform (2) with a track on the ground, pull the
railcar (3) to move the wire strand (10), until this
winding operation is finished;

(b) Performing the unwinding operation, the op-
eration procedure is as follows:

Fix said guide frame (1) on the ground, the guide
frame (1) is composed by the base (11), support
frame (12), electric hoist (13), fixed pulley (14),
steel wire rope (15), lifting mechanism (16), roll-
ers (17), pressure sensors (181), speed encod-
ers (182), altimeter encoder (183) and limit roller
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(19); fix the base (11) on the ground and fix the
support frame (12) and electric hoist (13) on the
base (11), whereby the fixed pulley (14) is
equipped at the top of the support frame (12),
also the steel wire rope (15) whose one end is
connected with the electric hoist (13) and the
other end is connected with the lifting mecha-
nism (16) is winded on the fixed pulley (14); the
lifting mechanism (16) equipped with the three
rollers (17), the two pressure sensors (181) and
the speed encoder (182), whereby the three roll-
ers (17) are arranged in a "triangle" shape, that
is, three straight lines connecting the circle cent-
er points of the three rollers make up of a trian-
gle; where by the two pressure sensors (181)
and the speed encoder (182) are equipped at
one side of the three rollers, and whereby at the
side of the fixed pulley (14), the altimeter encod-
er (183), the electric hoist (13), a pressure sen-
sor (181), the speed encoder (182) are
equipped; whereby both the speed encoder
(182) and the altimeter encoder (183) are con-
nected with the PLC by the telecommunication
wires; fix the rotation axis (21) on the ground at
one side of the guide frame (1), connecting the
rotation platform (2) with the rotation axis,
whereby the rotating platform (2) will rotate
around the rotation axis (21); a hydraulic brake
(24) which is connected with the pressure sen-
sors and the PLC is equipped in the rotation axis
(21); during the rotation of the rotating platform
(2), release the hydraulic brake (24); when the
rotating platform stops, the hydraulic brake (24)
is always imposing friction on the rotating plat-
form (2), thus applying portion of reverse com-
pression to prevent against rotating platform (2)
continually rotating, bring about cable strand
dropped out and damaged when dragging forc-
es temporarily stop; said inner module (4) com-
posed by the at least four support plates (41)
and the supportrods (42); whereby the four sup-
port plates (41) are aligned uniformly in the ring
shape, the gaps shall be retained between the
adjacentsupportplates (41), the gap length shall
be the width of the support plate (41) of 80% to
150%; the bottoms of the support plates (41) are
connected by the hinge with the rotating platform
(2), all the four support plates (41) will lean in-
ward; in the middle of the four support plates
(41), a hydraulic jack (6) is equipped; whereby
a support rod of the hydraulic jack (6) is con-
nected with four push rods (61), and each push
rod (61) supports a piece of support plate (41),
remove the waterproof film cover from the strand
(10), lift the strand (10) wire strands together
with the tray (5) onto the rotating platform (2),
meantime, set the strand (10) wire strands over
the inner module (4); Actuat the hydraulic jack
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(6), with the force of the support rod applied to
the push rod, the four support plates (41) will
push outward by the push rod (61) which will fix
the strand wire strands; pull one leading end of
the strand (10) through out of the guide roller
(11), then pull the strand (10) to drive the inner
module (4) and the tray (5) to rotate, thus to drive
the rotating platform (2) to rotate around the ro-
tation axis; whereby with this operation, the
strand (10) shall be released and will become
the straight status; whereby during the down-
ward winding procedure, the PLC will control the
electric hoist(13) to pull to steel wire rope, thus
to pull down the lifting mechanism (16) which
will enable the guide roller (11) move downward
with the distance which is equivalent to the
strand(10) diameter during each circle, and
whereby during the upward winding procedure,
the PLC will control the electric hoist (13) to pull
the steel wire rope (15), thus to lift the lifting
mechanism (16) which will enable the guide roll-
er (11) move upward with the distance which is
equivalent to the strand(10) diameter during
each circle; repeat these operations back and
forth till the wire strands strand become straight
status, and fulfill the whole unwinding operation.

The method according to claim 1, wherein the rota-
tion axis (21) is vertical to the ground at the side of
the guide frame (1).

The method according to claim 1 or 2, wherein in
horizontal winding operation the bottom of the sup-
port plate (41) is connected with the railcar (3) by
bolts, the top of the support plate (41) shall lean out-
ward and the angle between the support plate (41)
and upper surface of railcar is between 60 ° ~ 85 °.

The method according to claim 1 or 2, wherein in
horizontal unwinding operation the bottom of the
support plate (41) is connected with the rotating plat-
form (2) by the hinge, all the four support plates (41)
will lean inward and the angle between a support
plate (41) and upper surface of railcar is between
60° ~ 85°.

Patentanspriiche

1.

Verfahren zum horizontalen Auf- und Abwickeln ei-
ner parallelen Drahtlitze auf einer Basis einer Kabel-
rolle fir den Transport, die Lagerung oder Installati-
on, wobei eine parallele Drahtlitze aus mehreren
dicht benachbarten vertikal und horizontal angeord-
neten parallelen Dréahten zusammengesetzt ist, wo-
bei die Litze wenigstens ein fihrendes Endstlick auf-
weist, das die Enden der Drahte aneinander befes-
tigt, wobei das Verfahren dadurch gekennzeichnet
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ist, dass es die folgenden Schritte aufweist: Schienenwagen leicht mehrere Richtungen
auswahlt und mit den Betriebsschienen
(a) Durchfiihren des Wicklungsvorgangs, wobei koppelt;
der Wicklungsvorgang wie folgt ist: ein inneres Modul (4) aus wenigstens vier

5 Halteplatten (41) und Haltestangen (42) an
Befestigen eines Fiihrungsrahmens (1) auf dem oberen Abschnitt jeder Halteplatte (41)
dem Boden, wobei der Fiihrungsrahmen (1) zusammengesetzt ist,
aus einer Basis (11), einem Halterahmen die vier Halteplatten (41) gleichmaRig in ei-
(12), einem elektrischen Aufzug (13), einer ner Ringform mit Licken zwischen den be-
festen Seilscheibe (14), einem Stahldraht- 70 nachbarten Halteplatten (41) ausgerichtet
seil (15), einem Hebemechanismus (16), sind, wobei die Lickenléange 80% bis 150%
Rollen (17), Drucksensoren (181), Dreh- der Breite der Halteplatte (41) sein soll,
zahlgebern (182), einem Héhenmessgeber wobei ein Bedienerindasinnere Modul stei-
(183) und einer Grenzrolle (19) zusammen- gen kann, um durch die Liicken zwischen
gesetzt ist; 15 Halteplatten zu arbeiten, wobei die Haltes-
Befestigen der Basis (11) auf dem Boden tangen (42) durch ein Gelenk (41) an der
und Befestigen des Halterahmens (12) und Oberseite der Halteplatten (41) befestigt
des elektrischen Aufzugs (13) auf der Basis sein sollen, wobei jede Halteplatte (41)
(11); durch zwei Haltestangen befestigt sein soll
wobei die feste Seilscheibe (14) an der 20 und die zwei Oberseiten der Stange (42)
Oberseite des Halterahmens eingerichtet auf der Halteplatte (41) auf linken und rech-
ist, wobei auch das Strahldrahtseil (15), ten Seiten symmetrisch befestigt sein sol-
dessen eines Ende mit dem elektrischen len, wobei die Halteplatte (41) und der
Aufzug (13) verbunden ist und dessen an- Schienenwagen (3) durch einen Bolzen ver-
deres Ende mit dem Hebemechanismus 25 bunden sind, wobei die Oberseite der Hal-
(16) verbundenist, auf die feste Seilscheibe teplatten (41) sich nach auf3en neigt, wobei
(14) gewickelt wird; die Schwerpunkte von vier Halteplatten
wobei der Hebemechanismus (16) mit drei nach dem Befestigen der Halteplatten (41)
Rollen (17), zwei Drucksensoren (181) und an dem Schienenwagen (3) aulerhalb je-
einem Drehzahlgeber (182) eingerichtetist, 30 des Gelenks angeordnet sein sollten,
wobeidiedreiRollen (17) in einer "Dreieck"- Setzen einer ringfdrmigen Ablage (5) auf
Form angeordnet sind, das heif3t, drei ge- den Schienenwagen und Ankuppeln von
rade Linien, welche die Kreismittelpunkte diesem auferhalb des inneren Moduls (4),
der drei Rollen verbinden, bilden ein Drei- wobei Hebepunkte, die verwendet werden,
eck, wobei die zwei Drucksensoren (181) 35 umdie Ablage zu heben, und geschlungene
und der Drehzahlgeber (182) aufeiner Seite Kabellitzen, die auf die Ablage gewickelt
der drei Rollen eingerichtet sind und wobei sind, an Ablagerandern festgelegt werden
auf der Seite der festen Seilscheibe (14) der sollen, und Legen einer wasserdichten
Héhenmessgeber (183), der elektrische Dunnschichtabdeckung auf die Oberflache
Aufzug (13), ein Drucksensor (181), ein 40 der Ablage (5);
Drehzahlgeber (182) eingerichtet sind, wo- Legen eines Endes der Litze (10) durch die
bei sowohl der Drehzahlgeber (182) als Fihrungsrollen (11) und Befestigen auf
auch der Héhenmessgeber (183) durch Te- dem inneren Modul (4), dann Antreiben der
lekommunikationsdrahte mit einer pro- Drehplattform (2), so dass sie sich dreht,
grammierbaren Logiksteuerung (PLC) ver- 45 was den Schienenwagen (3) und das innere
bunden sind; Modul (4) antreiben wird, so dass sie sich
Befestigen einer Drehachse (21) auf einer zusammen drehen, wobeidie Litze (10) ein-
Seite des Fihrungsrahmens (1) auf dem hergehend mit der Drehung eine Runde
Boden, Verbinden einer Drehplattform (2) nach der anderen von dem unteren Ende
mit der Drehachse (21), wobei die Dreh- 50 desinneren Moduls (4) bis zu der Oberseite
plattform (2) sich um die Drehachse (21) des inneren Moduls (4) auf das innere Mo-
dreht, wobei die obere Oberflache der Dreh- dul (4) gewickelt wird, und dann Wickeln der
plattform (2) biindig mit dem Boden sein Litze (10) von der Oberseite des inneren
soll, eine Plattformschiene (22) auf die Moduls (4) zu der Unterseite;

55

Drehplattform gepflastert ist und ein Schie-
nenwagen (3) auf der Schiene (22) ange-
ordnet ist, wobei

die Drehplattform erleichtert, dass der

dieser Vorgang wird wiederholt, bis alle Lit-
zen (10) in Drahtlitzen eingewickelt sind,
wobei die PLC wahrend des Aufwartswi-
ckelverfahrens den elektrischen Aufzug
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(13) steuern wird, um das Strahldrahtseil zu
ziehen, um somit den Hebemechanismus
(16) zu heben, was ermdglichen wird, dass
die Fuhrungsrolle (11) sich um die Strecke
aufwarts bewegt, die aquivalent zu dem Lit-
zendurchmesser (10) wahrend jeder Runde
ist, und wobei die PLC wahrend des Ab-
wartswickelverfahrens den elektrischen
Aufzug (13) steuern wird, um das Stahl-
drahtseil (15) zu ziehen, um den Hebeme-
chanismus (16) auf diese Weise nach unten
zu ziehen, was ermdglichen wird, dass die
FUhrungsrolle (11) sich wahrend jeder Run-
de umdie Strecke abwarts bewegt, die qui-
valent zu dem Durchmesser der Litze (10)
ist, daher wird sichergestellt, dass Litzen fa-
hig sind, sich auf dem inneren Modul (2) re-
gelmaRig und kompakt anzuordnen;
nachdem alle Litzen (10) zu Drahtlitzen ge-
wickelt sind, Abmontieren der Bolzen zwi-
schen der Unterseite des inneren Moduls
(4) und dem Schienenwagen (3);

Heben der Haltestangen (42) auf deminne-
ren Modul (4), was die 4 teiligen Halteplat-
ten (41) sich einwarts sammeln Iasst, und
dann Extrahieren des inneren Moduls (2)
von der Drahtlitze;

danach Verwenden der vorbereiteten was-
serdichten Duinnschicht auf der Ablage (5),
um die gesamte Aulenoberflaiche der
Drahtlitze (10) zu bedecken;

Verbinden der Plattformschiene (22) aufder
Drehplattform (2) mit einer Schiene auf dem
Boden, Ziehen des Schienenwagens (3),
um die Drahtlitze (10) zu bewegen, bis die-
ser Wicklungsvorgang beendet wird;

(b) Durchfiihren des Abwickelbetriebs, wobei

das

Abwickelverfahren wie folgt ist:

Befestigen des Fihrungsrahmens (1) auf
dem Boden, wobei der Fiihrungsrahmen (1)
aus der Basis (11), dem Halterahmen (12),
dem elektrischen Aufzug (13), der festen
Seilscheibe (14), dem Stahldrahtseil (15),
dem Hebemechanismus (16), Rollen (17),
Drucksensoren (181), Drehzahlgebern
(182), dem H6henmessgeber (183) und der
Grenzrolle (19) zusammengesetzt ist;
Befestigen der Basis (11) auf dem Boden
und Befestigen des Halterahmens (12) und
des elektrischen Aufzugs (13) auf der Basis
(1),

wobei die feste Seilscheibe (14) an der
Oberseite des Halterahmens (12) einge-
richtet ist, wobei auch das Strahldrahtseil
(15), dessen eines Ende mit dem elektri-
schen Aufzug (13) verbunden ist und des-
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sen anderes Ende mitdem Hebemechanis-
mus (16) verbunden ist, auf die feste Seil-
scheibe (14) gewickelt wird;

wobei der Hebemechanismus (16) mit den
drei Rollen (17), den zwei Drucksensoren
(181) und dem Drehzahlgeber (182) einge-
richtetist, wobei die drei Rollen (17) in einer
"Dreieck"-Form angeordnet sind, das heif3t,
drei gerade Linien, welche die Kreismittel-
punkte der drei Rollen verbinden, bilden ein
Dreieck, wobei die zwei Drucksensoren
(181) und der Drehzahlgeber (182) auf ei-
ner Seite der drei Rollen eingerichtet sind
und wobei auf der Seite der festen Seil-
scheibe (14) der H6henmessgeber (183),
der elektrische Aufzug (13), ein Drucksen-
sor (181), der Drehzahlgeber (182) einge-
richtet sind, wobei sowohl der Drehzahlge-
ber (182) als auch der H6henmessgeber
(183) durch Telekommunikationsdrahte mit
der PLC verbunden sind;

Befestigen der Drehachse (21) auf einer
Seite des Fuhrungsrahmens (1) auf dem
Boden, Verbinden der Drehplattform (2) mit
der Drehachse (21), wobei die Drehplatt-
form (2) sich um die Drehachse dreht;
wobei eine Hydraulikbremse (24), die mit
den Drucksensoren und der PLC verbun-
den ist, in der Drehachse (21) eingerichtet
ist;

Lésen der Hydraulikbremse (24) wahrend
der Drehung der Drehplattform (2);

wobei die Hydraulikbremse (24), wenn die
Drehplattform stoppt, der Drehplattform (2)
immer Reibung auferlegt, wobei auf diese
Weise ein Rickwartskompressionsanteil
angewendet wird, um zu verhindern, dass
die Drehplattform (2) sich kontinuierlich
dreht und zur Folge hat, dass eine Kabellit-
ze herausféllt und beschadigt wird, wenn
Zugkrafte voriibergehend stoppen;
wobeidas innere Modul (4) aus den wenigs-
tens vier Halteplatten (41) und den Haltes-
tangen (42) zusammengesetzt ist; wobei
die vier Halteplatten (41) gleichmaRig in der
Ringform ausgerichtet sind, wobei die Li-
cken zwischen den benachbarten Halte-
platten (41) gehalten werden sollen, wobei
die Luckenlange 80% bis 150% der Breite
der Halteplatte (41) sein soll; wobei die Un-
terseiten der Halteplatten (41) durch das
Gelenk mit der Drehplattform (2) verbunden
sind, wobei alle vier der Halteplatten (41)
nach innen geneigt sind; wobei in der Mitte
der vier Halteplatten (41) ein hydraulischer
Heber (6) eingerichtet ist;

wobei eine Haltestange des hydraulischen
Hebers (6) mit vier Schubstangen (61) ver-
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bunden ist und jede Schubstange (61) ein
Stlck der Halteplatte (41) halt,

Entfernen der wasserdichten Dinn-
schichtabdeckung von der Litze (10), He-
ben der Drahtlitzen der Litze (10) zusam-
men mit der Ablage (5) auf die Drehplatt-
form (2), in der Zwischenzeit Legen der
Drahtlitzen der Litze (10) Uber das innere
Modul (4);

Betatigen des hydraulischen Hebers (6) mit
der Kraft der Haltestange, die auf die
Schubstange angewendet wird, wobei die
vier Halteplatten die Schubstange (61) aus-
warts driicken, was die Litzen des Litzen-
drahts befestigen wird;

Herausziehen eines fiihrenden Endes der
Litze (10) durch die Fuhrungsrolle (11),
dann Ziehen der Litze (10), um das innere
Modul (4) und die Ablage (5) anzutreiben,
so dass sie sichdrehen, um aufdiese Weise
die Drehplattform (2) anzutreiben, so dass
sie sich um die Drehachse dreht; wobei die
Litze (10) mit diesem Vorgang geldst wird
und in den geraden Zustand kommt;
wobei die PLC wahrend des Abwartswickel-
verfahrens den elektrischen Aufzug (13)
steuern wird, um das Stahldrahtseil zu zie-
hen, um auf diese Weise den Hebemecha-
nismus (16) nach unten zu ziehen, was er-
moglichen wird, dass die Fiihrungsrolle (11)
sich wahrend jeder Runde um die Strecke
nach unten bewegt, die dem Durchmesser
der Litze (10) entspricht, und wobei die PLC
den elektrischen Aufzug (13) wahrend des
Aufwartswickelverfahrens steuern wird, um
das Stahldrahtseil (15) zu ziehen, um auf
diese Weise den Hebemechanismus (16)
zu heben, was ermdglicht, dass sich die
Fihrungsrolle (11) wahrend jeder Runde
um die Strecke aufwarts bewegt, die aqui-
valent zu dem Durchmesse der Litze (10)
ist;

Wiederholen dieser Vorgange hin und her,
bis die Litze der Drahtlitzen einen geraden
Zustand hat, und Ausfiihren des gesamten
Abwickelvorgangs.

Verfahren nach Anspruch 1, wobei die Drehachse
(21) auf der Seite des Flihrungsrahmens (1) vertikal
zu dem Boden ist.

Verfahren nach Anspruch 1 oder 2, wobei die Unter-
seite der Halteplatte (41) in dem horizontalen Wi-
ckelvorgang durch Bolzen mit dem Schienenwagen
(3) verbunden ist, wobei die Oberseite der Halteplat-
te (41) nach auRen geneigt sein soll und der Winkel
zwischen der Halteplatte (41) und der oberen Ober-
flache des Schienenwagens zwischen 60° und 85°
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liegt.

Verfahren nach Anspruch 1 oder 2, wobei die Unter-
seite der Halteplatte (41) in dem horizontalen Abwi-
ckelvorgang durch das Gelenk mitder Drehplattform
(2) verbunden ist, alle vier Halteplatten (41) nach
innen geneigt sind und der Winkel zwischen einer
Halteplatte (41) und der oberen Oberflache des
Schienenwagens zwischen 60° und 85° liegt.

Revendications

Procédé pour I'enroulement horizontal et le dérou-
lement horizontal d’un toron de fils métalliques pa-
ralléles sur une base d’une bobine de cable pour le
transport, le stockage ou l'installation, un toron de
fils métalliques paralléles étant composé d’une plu-
ralité de fils métalliques agencés verticalement et
horizontalement, paralléles, adjacents de fagon ser-
rée, letoronincluant au moins unraccord d’extrémité
avant fixant les extrémités des fils métalliques en-
semble, le procédé est caractérisé en ce qu’il com-
prend les étapes de :

(a) la realisation de I'opération d’enroulement,
la procédure d’opération est comme suit :

la fixation d’un cadre de guidage (1) sur le sol,
le cadre de guidage (1) est composé d’une base
(11), d’'un cadre de support (12), d’un appareil
de levage électrique (13), d’'une poulie fixe (14),
d’une corde de fils d’acier (15), d’'un mécanisme
de levage (16), de rouleaux (17), de capteurs
depression (181), d’encodeurs de vitesse (182),
d’'un encodeur d’altimetre (183) et d’un rouleau
de limite (19) ; la fixation de la base (11) sur le
sol et la fixation du cadre de support (12) et de
I'appareil de levage électrique (13) sur la base
(11) ; la poulie fixe (14) est prévue en haut du
cadre de support, également la corde de fils
d’acier (15), dont une extrémité est raccordée a
I'appareil de levage électrique (13) et 'autre ex-
trémité est raccordée au mécanisme de levage
(16), est enroulée sur la poulie fixe (14) ; le mé-
canisme de levage (16) est pourvu de trois rou-
leaux (17), de deux capteurs de pression (181)
et d’un encodeur de vitesse (182), les trois rou-
leaux (17) sont agencés en une forme de
« triangle », a savoir, trois lignes droites raccor-
dant les points centraux de cercle de trois rou-
leaux composant un triangle, moyennant quoi
les deux capteurs de pression (181) et I'enco-
deur de vitesse (182) sont prévus sur un cbté
des trois rouleaux, et moyennant quoi, sur le c6-
té de la poulie fixe (14), 'encodeur d’altimétre
(183), l'appareil de levage électrique (13), un
capteur de pression (181), un encodeur de vi-
tesse (182) sont prévus, moyennant quoi a la



21 EP 2 653 613 B1

fois I'encodeur de vitesse (182) et I'encodeur
d’altimetre (183) sont connectés a un automate
programmable industriel (PLC) par des fils mé-
talliques de télécommunication ; la fixation d’'un
axe de rotation (21) sur le sol sur un cbété du
cadre de guidage (1), leraccordementd’une pla-
teforme rotative (2) avec I'axe de rotation (21),
la plateforme rotative (2) entrera en rotation
autour de I'axe de rotation (21), moyennant quoi
la surface supérieure de la plateforme rotative
(2) sera au ras du sol, un rail de plateforme (22)
est formé sur la plateforme rotative et un véhi-
cule sur rail (3) est situé sur le rail (22), moyen-
nant quoi la plateforme rotative permet au véhi-
cule surrail de facilement sélectionner des multi-
directions et se relier a des rails d’atelier ; un
module intérieur (4) est composé d’au moins
quatre plaques de support (41) et tiges de sup-
port (42) sur la section haute de chaque plaque
de support (41), les quatre plaques de support
(41) sont alignées uniformément en une forme
annulaire avec des espaces entre les plaques
de support adjacentes (41), la longueur d’espa-
ce sera la largeur de la plaque de support (41)
de 80 % a 150 %, moyennant quoi un opérateur
peut entrer dans le module intérieur, pour l'uti-
lisation, a travers des espaces entre des pla-
ques de support, moyennant quoi les tiges de
support (42) seront fixées par une articulation
enhautdes plaques de support (41), moyennant
quoi chaque plaque de support (41) sera fixée
par deux tiges de support et les deux haut de la
tige (42) seront symétriguement fixés sur la pla-
que de support (41) surles cotés gauche etdroit,
moyennant quoi la plaque de support (41) et le
véhicule sur rail (3) sont raccordés par un bou-
lon, le haut des plaques de support (41) s’incli-
nera vers I'extérieur, moyennant quoi, aprés la
fixation des plaques de support (41) au véhicule
sur rail (3), les centres de gravité de quatre pla-
ques de support doivent étre situés a I'extérieur
de chaque articulation, le placement d’'un pla-
teau de forme annulaire (5) sur le véhicule sur
rail (3) et son attelage a I'extérieur du module
intérieur (4), moyennant quoi des points de le-
vage qui sont utilisés pour lever le plateau et
des torons de cable en boucle qui sont enroulés
sur le plateau seront placés sur les bords de
plateau, et le dépbt d’'une couverture en film
étanche a I'eau sur la surface du plateau (5) ; le
placement d’'une extrémité de toron (10) a tra-
vers les rouleaux de guidage (11) et sa fixation
sur le module intérieur (4), puis I'entrainement
de rotation de la plateforme rotative (2), qui en-
trainera la rotation conjointe du véhicule sur rail
(3) et du module intérieur (4), conjointement
avec la rotation, le toron (10) sera enroulé sur
le module intérieur (4), un tour a c6té d'un autre,

10

15

20

25

30

35

40

45

50

55

12

22

a partir de I'extrémité basse du module intérieur
(4) jusqu’en haut du module intérieur (4), et puis
I'enroulement du toron (10) du haut du module
intérieur (4) au bas ; cette opération est réepétée
jusqu’a ce que tous les torons (10) soient en-
roulés en torons de fils métalliques, moyennant
quoi, durant la procédure d’enroulement ascen-
dante, le PLC commandera I'appareil de levage
électrique (13) pour tirer la corde de fils d’acier,
ainsi pour lever le mécanisme de levage (16) ce
qui permettra au rouleau de guidage (11) de se
déplacer vers le haut avec la distance qui est
équivalente au diameétre du toron (10) durant
chaque tour, et moyennant quoi, durant la pro-
cédure d’enroulement descendante, le PLC
commandera l'appareil de levage électrique
(13) pour tirer sur la corde de fils d’acier (15),
ainsi pour tirer vers le bas le mécanisme de le-
vage (16) ce qui permettra au rouleau de guida-
ge (11) de se déplacer vers le bas avec la dis-
tance qui est équivalente au diamétre du toron
(10) durant chaque tour, donc garantir que des
torons sont capables de s’agencer surle module
intérieur (2) régulierement et de facon
compacte ; aprés que tous les torons (10) sont
enroulés entorons de fils métalliques, le démon-
tage des boulons entre le fond du module inté-
rieur (4) et le véhicule sur rail (3) ; le levage des
tiges de support (42) sur le module intérieur (4)
quifera en sorte que les 4 piéces de plaques de
support (41) se regroupent ensemble vers l'in-
térieur, et alors I'’extraction du module intérieur
(2) a partir du toron de fils métallique ; aprés
ceci, l'utilisation du fil étanche a I'eau préparé
sur le plateau (5) pour couvrir la surface exté-
rieure entiere du toron de fils métallique (10) ;
le raccordement de la piste de plateforme (22)
sur la plateforme rotative (2) avec une piste sur
le sol, le tirage du véhicule sur rail (3) pour dé-
placer le toron de fils métallique (10), jusqu’a ce
que cette opération d’enroulement soit finie ;
(b) la réalisation de I'opération de déroulement,
la procédure d’opération est comme suit

la fixation dudit cadre de guidage (1) sur le sol,
le cadre de guidage (1) est composé de la base
(11), du cadre de support (12), de I'appareil de
levage électrique (13), de la poulie fixe (14), de
la corde de fils d’acier (15), du mécanisme de
levage (16), des rouleaux (17), des capteurs de
pression (181), des encodeurs de vitesse (182),
de I'encodeur d’altimétre (183) et du rouleau de
limite (19) ; la fixation de la base (11) sur le sol
et la fixation du cadre de support (12) et de I'ap-
pareil de levage électrique (13) sur la base (11),
moyennant quoi la poulie fixe (14) est prévue en
haut du cadre de support (12), égalementla cor-
de de fils d’acier (15), dont une extréemité est
raccordée a I'appareil de levage électrique (13)
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etl'autre extrémité est raccordée au mécanisme
de levage (16), est enroulée sur la poulie fixe
(14) ; le mécanisme de levage (16) est pourvu
des trois rouleaux (17), des deux capteurs de
pression (181) etde I'encodeur de vitesse (182),
moyennant quoi les trois rouleaux (17) sont
agenceés en une forme de « triangle », a savoir,
trois lignes droites raccordant les points cen-
traux de cercle des trois rouleaux composent un
triangle ; moyennant quoi les deux capteurs de
pression (181) et I'encodeur de vitesse (182)
sont prévus sur un c6té des trois rouleaux, et
moyennant quoi, sur le c6té de la poulie fixe (14),
'encodeur d’altimétre (183), 'appareil de levage
électrique (13), un capteur de pression (181),
'encodeur de vitesse (182) sont prévus;
moyennant quoi a la fois 'encodeur de vitesse
(182) et I'encodeur d’altimétre (183) sont rac-
cordés au PLC par les fils métalliques de
télécommunication ; la fixation de I’'axe de rota-
tion (21) sur le sol sur un cé6té du cadre de gui-
dage (1), le raccordement de la plateforme ro-
tative (2) a I'axe de rotation, moyennant quoi la
plateforme rotative (2) entrera en rotation autour
de I'axe de rotation (21) ; un frein hydraulique
(24) qui est raccordé aux capteurs de pression
etau PLC est prévu dans I'axe de rotation (21) ;
durant la rotation de la plateforme rotative (2),
la libération du frein hydraulique (24) ; lorsque
la plateforme rotative s’arréte, le frein hydrauli-
que (24) impose toujours une friction sur la pla-
teforme rotative (2), ainsi appliquant la portion
de compression inverse pour empécher, contre
la rotation continue de la plateforme rotative (2),
qu’un toron de cable soit laché et endommagé
lorsque des forces de trainée s’arrétent
temporairement ; ledit module intérieur (4) étant
composé par les au moins quatre plaques de
support (41) etles tiges de support (42) ; moyen-
nant quoi les quatre plaques de support (41)
sont alignées uniformément en la forme annu-
laire, les espaces seront maintenus entre les
plaques de support adjacentes (41), la longueur
d’espace seralalargeur de la plaque de support
(41) de 80 % a 150 % ; les bas des plaques de
support (41) sont raccordés par l'articulation a
la plateforme rotative (2), toutes les quatre pla-
ques de support (41) s’inclineront vers
l'intérieur ; au milieu des quatre plaques de sup-
port (41), un vérin hydraulique (6) est prévu ;
moyennant quoi une tige de support du vérin
hydraulique (6) est raccordée a quatre tiges de
poussée (61), et chaque tige de poussée (61)
supporte une piece de plaque de support (41),
I'enléevement de la couverture en film étanche a
I'eau a partir du toron (10), le levage des torons
de fils métalliques du toron (10) conjointement
avec le plateau (5) sur la plateforme rotative (2),
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pendant ce temps, la mise des torons de fils mé-
talliques du toron (10) par-dessus le module in-
térieur (4) ; 'actionnement du vérin hydraulique
(6), avec la force de la tige de support appliquée
sur la tige de poussée, les quatre plaques de
support (41) pousseront vers I'extérieur par l'in-
termédiaire de la tige de poussée (61) qui fixera
les torons de fils métalliques du toron ; le tirage
a I'extérieur d’'une extrémité avant du toron (10)
a travers le rouleau de guidage (11), puis le ti-
rage du toron (10) pour entrainer la rotation du
module intérieur (4) et du plateau (5), ainsi pour
entrainer la rotation de la plateforme rotative (2)
autour de I'axe de rotation ; moyennant quoi,
avec cette opération, le toron (10) sera libéré et
adoptera I'état droit ; moyennant quoi, durant la
procédure d’enroulement descendante, le PLC
commandera l'appareil de levage électrique
(13) pour tirer sur la corde de fils d’acier, ainsi
pour tirer vers le bas le mécanisme de levage
(16) ce qui permettra au rouleau de guidage (11)
de se déplacer vers le bas avec la distance qui
est équivalente au diameétre du toron (10) durant
chaque tour, et moyennant quoi, durant la pro-
cédure d’enroulement ascendante, le PLC com-
mandera l'appareil de levage électrique (13)
pour tirer la corde de fils d’acier (15), ainsi pour
lever le mécanisme de levage (16) ce qui per-
mettra au rouleau de guidage (11) de se dépla-
cer vers le haut avec la distance qui est équiva-
lente au diamétre du toron (10) durant chaque
tour ; la répétition de ces opérations en va-et-
vient jusqu’a ce que le toron des torons de fils
métalliques adopte I'état droit, et 'accomplisse-
ment de I'opération entiére de déroulement.

Procédé selon la revendication 1, dans lequel I'axe
derotation (21) est vertical au sol sur le c6té du cadre
de guidage (1).

Procédé selon la revendication 1 ou 2, dans lequel,
dans I'opération d’enroulement horizontal, le bas de
la plaque de support (41) est raccordé au véhicule
sur rail (3) par des boulons, le haut de la plaque de
support (41) s’inclinera vers I'extérieur et I'angle en-
tre la plaque de support (41) etla surface supérieure
du véhicule sur rail est entre 60° ~ 85°.

Procédé selon la revendication 1 ou 2, dans lequel,
dans l'opération de déroulement horizontal, le bas
de la plaque de support (41) est raccordé a la plate-
forme rotative (2) par I'articulation, toutes les quatre
plaques de support (41) s’inclineront vers l'intérieur
et 'angle entre une plaque de support (41) et la sur-
face supérieure du véhicule sur rail est entre 60° ~
85°.
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