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(54) BUTT JOINT DEVICE FOR SHEET-FORM MEMBERS, AND METHOD OF USING SAME

(57) In the present invention, an apparatus for butt
joining sheet members has: a supporting plate (2); a mov-
able arm (3) being capable of moving toward or away
from the supporting plate (2); and a pair of opposed joint
units (4a, 4b) arranged at the supporting plate (2) and
the movable arm (3), respectively, each of the joint units
(4a, 4b) being provided with two gear wheels (11a, 12a)
and two drawing rolls (21a, 21b) aligned in a direction in
which the movable arm (3) extends, the gear wheel hav-
ing a circular truncated cone shape and a groove (12)
extending in a circumferential direction on the outer cir-
cumferential surface of the gear wheel, the two gear
wheels rotating synchronously, the drawing roll having a

cylindrical shape and a similar groove (22) on the outer
circumferential surface of the drawing roll, the two draw-
ing rolls rotating synchronously, the supporting plate (2)
and the movable arm (3) being moved toward one side
in a longitudinal direction of the movable arm (3) with
respective edges of the two sheet members to be joined
being sandwiched between the pair of joint units (4a, 4b)
to bring the edges closer together and butt join edge faces
of the sheet members, wherein the drawing rolls (21a,
21b) are arranged ahead in an advancing direction, and
the gear wheels (11a, 21 a) are arranged behind in the
advancing direction.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an apparatus
for butt joining sheet members, the apparatus butt joining
edge faces of two sheet members with each other, the
sheet members being made, for example, by coating a
plurality of cords with unvulcanized rubber. The present
invention also relates to a method for using the appara-
tus. In particular, the present invention proposes a tech-
nique for certainly and easily butt joining two sheet mem-
bers with each other.

RELATED ART

[0002] Carcass ply material used in tire manufacturing
is made through, for example, a process in which cords
such as steel cords extending in a longitudinal direction
is coated with unvulcanized rubber by calendaring or the
like to form a belt member; the belt member is cut at a
predetermined angle, depending on the size and type of
a tire to be manufactured, with a bias cutter or the like to
form a plurality of sheet members having predetermined
widths; then, opposed edge faces of the sheet members
are butt joined with each other, for example, by an ap-
paratus for joining edge faces disclosed in Patent Liter-
ature 1.
[0003] Patent Literature 1 discloses an apparatus
"having: a first conveyer including a plurality first of belts,
which extend in a longitudinal direction thereof, the first
conveyer being capable of extending and retracting in a
longitudinal direction of belt-shaped members; a second
conveyer arranged ahead of the first conveyer including
a plurality of second belts arranged in alternation relation
with respect to the first belts and arranged apart from
each other in a width direction of the belt-shaped mem-
bers, the second belts extending in a longitudinal direc-
tion thereof, the second conveyer being capable of ex-
tending and retracting in the longitudinal direction of the
belt-shaped members, front ends of the first belts and
rear ends of the second belts interdigitate each other
when both of the first conveyer and the second conveyer
extend and are brought closest to each other; a plurality
of positioning pins being arranged at the boundary be-
tween the first conveyer and the second conveyer and
extending in a vertical direction, the positioning pins be-
ing capable of elevating, the positioning pins abutting
against a front edge of the belt-shaped member on the
first conveyer and a rear edge of the belt-shaped member
on the second conveyer to position the belt-shaped mem-
bers when the positioning pins rise and protrude upward-
ly from the first conveyer and the second conveyer; a
upper joint claw arranged above the positioning pins and
being capable of elevating; a lower joint claw arranged
under the upper joint claw and being capable of elevating,
the lower joint claw joining the front edge of the belt-
shaped member on the first conveyer and the rear edge

of the belt-shaped member on the second conveyer in
cooperation with the upper joint claw which lowers when
the lower joint claw rises." The apparatus serially and
continuously joints edge faces of the plurality of sheet
members conveyed on the conveyers.
[0004] With regard to the operation of the above-men-
tioned edge face-joining apparatus to join the edge faces
of the sheet members, when parts of the sheet members
not being joined as desired are corrected or when spare
sheet members are used during the subsequent process,
an operator manually overlaps and press bonds each
edge of the two belt members to be joined so as to bring
the sheet members into an overlap joint.

CITATION LIST

Patent Literature

[0005] PTL 1: JPH06-198745A

SUMMARY OF INVENTION

[0006] When an operator manually overlaps and joins
the sheet members as stated above, a high skill is re-
quired for the operator. In addition, a tire manufactured
with a sheet member being overlapped and joined may
have a non-uniform density in a tire circumferential di-
rection, which may deteriorate the uniformity of the tire.
Furthermore, a defect due to inclusion of air, or poor ap-
pearance may be generated at a part being overlapped
and joined.
[0007] On the other hand, when edge faces of sheet
members are butt joined with each other by hand, the
joint is less robust than that formed with the above ap-
paratus. As a result, the joined faces are likely to separate
during the subsequent processes. Thus, it is inevitable,
when edges of sheet members are joined with each other,
to overlap and joint the edges in order to secure desired
joint strength of the joint portions of the sheet members.
[0008] The present invention aims to solve the prob-
lems that the conventional techniques have, and an ob-
ject of the present invention is to provide an apparatus
for butt joining sheet members and a method for using
the apparatus, the apparatus being capable of certainly
and easily butt joining opposed edge faces of the two
sheet members with each other.
[0009] An apparatus for butt joining sheet members
according to the present invention has: a supporting
plate; a movable arm spaced from the supporting plate
by a predetermined distance and being capable of mov-
ing toward or away from the supporting plate; and a pair
of opposed joint units arranged at the supporting plate
and the movable arm, respectively, each of the pair of
joint units being provided with two gear wheels and two
drawing rolls aligned in a direction in which the movable
arm extends, the gear wheel having a circular truncated
cone shape and at least one groove extending in a cir-
cumferential direction on the outer circumferential sur-
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face of the gear wheel, the two gear wheels being capable
of rotating synchronously, the drawing roll having a cy-
lindrical shape and at least one groove extending in a
circumferential direction on the outer circumferential sur-
face of the drawing roll, the two drawing rolls being ca-
pable of rotating synchronously, the supporting plate and
the movable arm being moved toward one side in a lon-
gitudinal direction of the movable arm with respective
edges of two sheet members to be joined being sand-
wiched between the pair of joint units to bring the edges
closer together and butt join edge faces of the sheet
members, wherein the drawing rolls of the supporting
plate and the movable arm are arranged ahead in an
advancing direction of the supporting plate and the mov-
able arm, and the gear wheels of the supporting plate
and the movable arm are arranged behind in the advanc-
ing direction.
[0010] In addition, a method for using an apparatus for
butt joining sheet members according to the present in-
vention butt joins opposed edge faces of two sheet mem-
bers with each other with any of the above apparatuses
for butt joining, and the method includes the steps of:
moving the supporting plate and the movable arm toward
one side in a longitudinal direction of the movable arm
with respective edges of the two sheet members being
sandwiched between the pair of joint units to rotationally
displace each drawing roll and each gear wheel of the
joint units on the edges of the sheet members; bringing
the edges of the sheet members closer together by
means of the drawing rolls arranged ahead in an advanc-
ing direction of the supporting plate and the movable arm;
and press bonding the edge faces of the sheet members
with each other with the gear wheels arranged behind in
the advancing directions.
[0011] In the apparatus for butt joining sheet members
according to the present invention, the supporting plate
and the movable arm are moved along the edge faces
of the sheet members toward one side in the longitudinal
direction of the movable arm with respective edges of
the two sheet members being sandwiched between the
pair of joint units, so that the two drawing rolls which are
rotationally displaced on the edges of the sheet members
on the upper face sides thereof and the two drawing rolls
which are rotationally displaced on the edges of the sheet
members on the lower face sides thereof bring the edges
of the two sheet members closer together. Then, the two
gear wheels which are rotationally displaced on the edg-
es of the sheet members on the upper face sides thereof
and the two gear wheels which are rotationally displaced
on the edges of the sheet members on the lower face
sides thereof function to firmly press bond the edge faces
of the sheet members with each other. Accordingly, the
two sheet members can be easily and certainly and butt
joined with each other.
[0012] In addition, the apparatus for butt joining is ap-
plicable for rejoining parts of the sheet members which
are not joined as desired with the above apparatus for
joining edge faces or for an operation of butt joining the

spare sheet members during the subsequent processes.
Accordingly, the apparatus for butt joining can avoid de-
terioration of the uniformity of the manufactured tire and
inclusion of air caused by an overlap joint of the sheet
members.
[0013] Furthermore, in the method for using the appa-
ratus for butt joining sheet members according to the
present invention, the drawing rolls arranged ahead in
the advancing direction of the supporting plate and the
movable arm bring the edge of the sheet members closer
together, and the gear wheels arranged behind in the
advancing direction firmly press bond the edge faces of
the sheet members with each other. Accordingly, the
sheet members can be easily and certainly butt joined in
the same way as stated above.

BRIEF DESCRIPTION OF DRAWINGS

[0014] The present invention will be further described
below with reference to the accompanying drawings, in
which:

Fig. 1 is a side view of an apparatus for butt joining
sheet members in an embodiment of the present in-
vention.
Fig. 2 is a view of two drawing rolls of the apparatus
for butt joining in Fig. 1 viewed in a direction of the
line II-II in Fig. 1, shown in a state where the drawing
rolls engage with each other.
Fig. 3 is a partial enlarged front view of gear wheels
of the apparatus for butt joining in Fig. 1, shown in a
state where the gear wheels sandwich sheet mem-
bers to be joined.
Fig. 4 is a perspective view of the apparatus for butt
joining in Fig. 1, shown in a state where the movable
arm are spaced from the supporting plate.

DESCRIPTION OF EMBODIMENTS

[0015] With reference to the drawings, an embodiment
of the present invention is discussed below.
[0016] Fig. 1 illustrates an example of an apparatus 1
for butt joining respective edges of two sheet members
with each other through manual manipulation by an op-
erator. The apparatus 1 has: a flat supporting plate 2 on
which sheet members (not illustrated) are placed on the
upper face side in Fig. 1; a movable arm 3 capable of
moving toward or away from the supporting plate 2 and
arranged above the supporting plate 2 with a predeter-
mined space therebetween, the movable arm 3, in this
embodiment, extending in parallel with the supporting
plate 2 in a lateral direction in Fig. 1; and a pair of opposed
top and bottom joint units 4a, 4b in Fig. 1 arranged at the
supporting plate 2 and the movable arm 3, respectively.
[0017] In the apparatus 1, the supporting plate 2 and
the movable arm 3 are moved in a direction indicated by
an arrow in Fig. 1 while respective edges of the two sheet
members are sandwiched between the pair of joint units
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4a, 4b to butt join edge faces of the sheet members.
[0018] In the embodiment, two drawing rolls 11a, 11b
are lined in a direction perpendicular to the paper surface
of Fig. 1 and are rotatably attached to the movable arm
3, for example, via a connecting member 31. Similarly,
two gear wheels 21a, 21b are rotatably attached to the
movable arm 3 via a connecting member 41 at positions
adjacent to the drawing rolls 11a, 11b in a direction in
which the movable arm 3 extends. The two drawing rolls
11a, 11b and the two gear wheels 21a, 21b constitute a
joint unit 4a on the movable arm side.
[0019] In addition, in the embodiment, two drawing rolls
11c, 11d are lined in the direction perpendicular to the
paper surface of Fig. 1 and are rotatably installed in an
open hole formed in the supporting place 2. Similarly,
two gear wheels 21c, 21 d are lined and are rotatably
installed at positions adjacent to the drawing rolls 11c,
11d in the open hole. The two drawing rolls 11c, 11d and
the two gear wheels 21c, 21 d constitute a joint unit 4b
on the side of the supporting plate 2.
[0020] As illustrated in Fig. 1, in the pair of joint units
4a, 4b, the two drawing rolls 11a, 11b on the movable
arm side face the two drawing rolls 11c, 11d on the sup-
porting plate side in a vertical direction in Fig. 1. The two
gear wheels 21a, 21b on the movable arm side face the
two gear wheels 21c, 21d on the supporting plate side in
the vertical direction in Fig. 1.
[0021] As illustrated in Fig. 2 in an engaged state, each
of the drawing rolls 11a, 11a constituting the joint unit 4a
on the movable arm side is provided with at least one
groove (a plurality of annular grooves 12 in this embod-
iment) extending in a circumferential direction on the cy-
lindrical outer circumferential surface and a plurality of
teeth 13 protruding along directions of the rotational axes
of the drawing rolls indicated by chain lines in Fig. 2 at
the circumferential edges facing the adjacent drawing
roll.
[0022] As illustrated in Fig. 2, the drawing rolls 11a,
11b of the joint unit 4a are arranged such that teeth 13
of one drawing roll engage with the teeth 13 of the other
drawing roll. As a result, the two drawing rolls 11a, 11a
of the joint unit 4a can rotate synchronously.
[0023] In a plane parallel to the surfaces of the sheet
members arranged on the supporting plate, each of the
two drawing rolls 11a, 11a engaging with each other is
arranged to have a posture that the rotational axis thereof
is tilted at a predetermined angle φ with respect to a di-
rection perpendicular to the advancing direction of the
movable arm 3 and the like with the end of the drawing
rolls on the side of the of teeth 13 facing in the advancing
direction. The angle φ may be, for example, between 15
degrees and 25 degrees.
[0024] The two drawing rolls 11c, 11d constituting the
joint unit 4b on the supporting plate side are arranged
such that teeth thereof engage with each other to rotate
synchronously in the same way as the drawing rolls in
Fig. 2.
[0025] As illustrated in Fig. 3, the gear wheels 21a, 21b

constituting the joint unit 4a and the gear wheels 21c,
21d constituting the joint unit 4b have outer circumferen-
tial surfaces each formed in a circular truncated cone
shape. The circumferential surfaces are provided with,
for example, a plurality of annular grooves 22 extending
in the circumferential direction of the gear wheels 21a-
21d. A plurality of teeth 23 protruding radially are formed
at enlarged diameter ends in the direction of the rotational
axes indicated by chain lines in Fig. 3 over the entire
circumference.
[0026] As illustrated in Fig. 3, the two gear wheels of
the joint unit 4a are arranged such that rotational axes
of the gear wheels are tilted at a predetermined angle θ
with respect to a line perpendicular to the surfaces of
sheet members 50a, 50b in a direction that reduced di-
ameter ends spaced from each other. As a result, the
teeth 23 engage with each other to allow synchronous
rotations thereof. The same applies to features of the two
gear wheels of joint unit 4b.
[0027] The tilt angle θ of the rotational axes may be,
for example, between 20 degrees and 30 degrees.
[0028] The gear wheels 21a, 21b at the movable arm
side and the gear wheels 21c, 21 d at the supporting
plate side are arranged to engage with each other at the
side of the supporting plate 2 on which a rubber sheet is
placed (i.e. the face of the supporting plate 2 opposite to
the movable arm 3) in a state where the sheet members
50a, 50b are not provided. As a result, the gear wheels
21a-21d can apply sufficient forces against the surfaces
of the sheet members 50a, 50b in directions perpendic-
ular to the surfaces without any displacement of the sheet
members 50a, 50b in the directions perpendicular to the
surfaces, thereby bringing the sheet members 50a, 50b
into butt contact with each other.
[0029] Although not illustrated, the grooves formed on
the outer circumferential surfaces of the drawing roll and
the gear wheel may be one or more spiral grooves ex-
tending in the circumferential direction thereof in place
of the above annular grooves.
[0030] In a section taken along the rotational axis, the
outer circumferential surfaces of the drawing roll and the
gear wheel may be formed in, for example, a jagged
shape by forming a groove such as the above annular
groove 12, 22.
[0031] In the present invention, as illustrated in Fig. 1,
the drawing rolls 11a-11d and the gear wheels 21a-21d
are attached to the movable arm 3 and supporting plate
2 such that the drawing rolls 11a, 11b constituting the
joint unit 4a at the movable arm side and the drawing
rolls 11c, 11d constituting the joint unit 4b at the support-
ing plate side are located ahead (to the left in Fig. 1) of
the gear wheels 21a and 21b, 21c and 21d, respectively,
in the advancing directions of the movable arm 3 and the
supporting plate 2.
[0032] According to the apparatus 1 of this embodi-
ment, in a state where the edges of the two sheet mem-
bers to be joined are arranged between the pair of joint
units 4a, 4b, and more specifically between the drawing
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rolls 11a, 11b and the gear wheels 21a, 21b of the joint
unit 4a at the movable arm side, and the drawing rolls
11c, 11d and the gear wheels 21c, 21d, respectively, the
movable arm 3 approaches the supporting plate 2; the
edges of the sheet members are sandwiched between
the joint units 4a, 4b; and, the movable arm 3 and the
supporting plate 2 are moved along the edge faces of
the sheet members in a direction indicated by a arrow in
Fig. 1 while the edges are maintained to be sandwiched
between the joint units. As a result, the drawing rolls 11a-
11d and the gear wheels 21 a-21 d rotationally move on
both sides of the edges of the sheet members to butt joint
the edge faces of the sheet members.
[0033] In addition, in the apparatus 1, the drawing rolls
11a-11d are arranged ahead in the advancing direction
of the supporting plate or the like, and the gear wheels
21a-21d are arranged behind in the advancing direction,
so that the drawing rolls 11a-11d and the gear wheels
21a-21d work in the following manner when the edge
faces of the sheet members are butt joined.
[0034] As illustrated in Fig. 2, in the section parallel to
the surfaces of the sheet members arranged on the sup-
porting plate 2, the rotational axes of the drawing rolls
11a-11d of the joint units 4a, 4b are tilted at the prede-
termined angle φ with respect to the direction perpendic-
ular to the advancing direction of the movable arm 3 and
the like with the ends of the drawing rolls 11a-11d at the
teeth 13 side facing in the advancing direction of the mov-
able arm 3 and the like. The outer circumferential surfac-
es of the drawing rolls 11a-11d provided with the annular
grooves 12 dig into both of the upper and lower surfaces
of the ends of the sheet members sandwiched between
the drawing rolls 11a, 11b, and the drawing rolls 11c, 11d.
[0035] As a result, when the supporting plate 2 and the
movable arm 3 are moved in one side in the direction
(indicated by the arrow in Fig. 1) in which the movable
arm 3 extends with the sheet members being sandwiched
between the drawing rolls 11a, 11b at the movable arm
side and the drawing rolls 11c, 11d at the supporting plate
side, a force toward engaging portions of the two drawing
rolls is applied to the ends of the sheet members on which
the drawing rolls 11a-11d rotationally move, and the edg-
es of the two sheet members are brought closer together.
[0036] As stated above, immediately after the ends of
the sheet members are brought closer together by the
drawing rolls 11a, 11b, 11c and 11d, the ends of the sheet
members are sandwiched between the two gear wheels
21a, 21b at the movable arm side and the two gear wheels
21c, 21 d at the supporting plate side.
[0037] The two gear wheels 21a, 21b at the supporting
arm side engage with each other and rotate in the oppo-
site directions. The differences in the circumferential ve-
locities between the enlarged diameter ends and the re-
duced diameter ends of the gear wheels 21a, 21b bring
the ends of the sheet members contacting with the outer
circumferential faces of the gear wheels 21a, 21b pro-
vided with the annular grooves 22 further closer together
on the upper face sides. The gear wheels 21c, 21 d en-

gaging with each other at the supporting plate side sim-
ilarly bring the edges of the sheet members further closer
together on the lower face side. Then, the edge faces of
the sheet members are press bonded.
[0038] As stated above, the gear wheels 21 a, 21 b at
the moving arm side and the gear wheels 21c, 21 d at
the supporting plate side are arranged such that they
engage with each other at the side of the supporting plate
2 on which the rubber sheet is placed (i.e. the side of the
supporting plate 2 faces to the movable arm 3) when the
sheet members 50a, 50b are not arranged. As a result,
the gear wheels 21 a, 21b and the gear wheels 21c, 21
d press the sheet members 50a, 50b with a sufficient
force in both directions perpendicular to the surface of
the sheet members 50a, 50b without any displacement
in the direction perpendicular to the surface, thereby
bringing the sheet members into butt contact with each
other.
[0039] The apparatus 1 illustrated in Fig. 1 has con-
necting members 31, 41 and coil springs 32, 42. The
connecting members 31, 41 are interposed between the
drawing rolls 11a, 11b and the gear wheels 21a, 21b at
the movable arm 3 side and the movable arm 3. The
connecting members 31, 41 are hingedly connected to
the movable arm 3. The coil springs 32, 42 are arranged
on the movable arm 3 and bias the drawing rolls 11a,
11b and gear wheels 21a, 21b, and more specifically the
connecting members 31, 41 in a state where the sheet
members are sandwiched between the pair of the joint
units 4a, 4b.
[0040] This configuration can adjust the pressing forc-
es on the sheet members applied by the drawing rolls
11a, 11b and the gear wheels 21a, 21b as desired re-
gardless of the position of the movable arm 3 relative to
the supporting plate 2. The pressing forces on the sheet
members applied by the drawing rolls 11a, 11c and the
gear wheels 21a, 21 as well as by the drawing rolls 11b,
11d and the gear wheels 21b, 21d may be, for example,
between 30 N and 40N.
[0041] According to the present invention, the sheet
members are butt joined by the rotations of the drawing
rolls 11a-11d and the gear wheels 21a-21d rolling on the
upper sides and the lower sides of the sheet members,
so that it is possible to certainly bring the edges of the
two sheet members closer together and to firmly butt join
the edge faces of the sheet members.
[0042] In the embodiment shown in Fig. 1, a grip portion
5 to be held by an operator is arranged at a left end of
the movable arm 3 and the supporting plate 2.
[0043] The grip portion 5 consists of a rod lever 5a and
a hand grip 5b. The lever 5a is hingedly connected to
one end of the movable arm 3 in a direction in which the
movable arm 3 extends, and is manually manipulated by
an operator. The hand grip 5b is connected to an end of
the supporting plate 2 at the lever 5a side by, for example,
a bolt. The hand grip 5b extends from the connecting part
toward the lever 5a, bents at a right angle, and extends
parallel to the lever 5a.
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[0044] In the apparatus shown in Fig. 1, a link mech-
anism is formed between the supporting plate 2 and the
movable arm 3, and the grip portion 5 by hingedly con-
necting the hand grip 5b to the movable arm 3 at the
bending part; and providing a link 7b hingedly connected
to and joining together the lever 5a and the hand grip 5b
at a position adjacent to the hingedly connecting portion
of the bending part where the lever 5a and the hand grip
5b extend parallel to each other .
[0045] An action of the movable arm 3 by means of
such a link mechanism during a manipulation of the lever
5a by the operator is described below in detail.
[0046] The illustrated link mechanism consists of links
7a -7d in which the link 7a is disposed between a hinge
connecting part 6a where the lever 5a and the link 7b are
hingedly connected and a hinge connecting part 6d
where the lever 5a and the movable arm 3 are hingedly
connected; the link 7b is connected with the levers 5a,
5b at the hinge connecting parts 6a, 6b, respectively; the
link 7c is disposed between the hinge connecting part 6b
where the hand grip 5b and link 7b are hingedly connect-
ed and the hinge connecting part 6c where the hand grip
5b and the movable arm 3 are hingedly connected; the
link 7d is disposed between the hinge connecting part 6c
where the movable art 3 and the hand grip 5b are hingedly
connected and the hinge connecting part 6d where the
movable arm 3 and the lever 5a are hingedly connected.
[0047] As illustrated in Fig. 4, when the operator does
not manipulate the lever 5a, the biasing force of a spring
8 interposed between the hand grip 5b and the lever 5a
allows the lever 5a to gradually separate from the hand
grip 5b toward an left end of the lever 5a, and the movable
arm 3 to separate from the supporting plate 2.
[0048] Then, when the operator grips the grip portion
5 to bring the lever 5a to approach to the hand grip 5b in
a direction indicated by an arrow A in Fig. 4, the links 7b,
7d connected to the hand grip 5b rotate around the hinge
connecting parts 6b, 6c in directions indicated by arrows
B, C in Fig. 4, respectively. As a result, the link 7a is
displaced in a direction parallel to the link 7c, and thus
the movable arm 3 integrated with the link 7d rotates
around the hinge connecting part 6c to approach the sup-
porting plate 2 as illustrated in Fig. 1.
[0049] When the operator relieves a force for gripping
the grip portion 5 from a state as shown in Fig. 1, the
biasing force of the contracted spring 8 sandwiched be-
tween the hand grip 5b and the lever 5a against the lever
5a rotates the links 7b, 7d around the hinge connecting
parts 6b, 6c in a directions opposite to the direction indi-
cated by the arrows B, C in Fig. 4, respectively, and the
movable arm 3 separates from the supporting plate 2 as
illustrated in Fig. 4.
[0050] In the apparatus 1 operated as stated above,
the edges of the two sheet members to be joined are
arranged between the pair of joint units 4a, 4b, and the
operator grips the grip portion 5 and manipulates the lever
5a, so that the movable arm 3 approaches to the sup-
porting plate 2 as stated above and the edges of the sheet

members are sandwiched between the pair of joint units
4a, 4b. Then, the operator keeps gripping the hand grips
5 and moves the supporting plate 2 and the movable arm
3 along the edge faces of the sheet members toward one
side in the direction in which the supporting plate 2 ex-
tends (i.e. to the left in Fig. 1), so that the apparatus can
butt join the two sheet members by the function of the
pair of the joint units 4a, 4b to join the edge faces of the
sheet members as stated above. In this way, the opera-
tion of the apparatus becomes remarkably easier, which
can greatly improve the productivity of the butt joint , for
example, on a conveyer of a conventional apparatus for
joint the edge faces or on a work station where spare
sheet members are joined during the subsequent proc-
ess.
[0051] When rollers 10 traveling on the work station or
the conveyer for implementing the butt joint on the work-
station or the conveyer as shown in Fig. 1 are provided
on the lower side of the supporting plate 2 opposite to
the upper side thereof on which the sheet members are
placed, the displacements of the supporting plate 2 and
the movable arm 3 along the edge faces of the sheet
members upon butt joining the edge faces of the sheet
members can be sufficiently smooth.
[0052] In the apparatus 1 in Fig. 1, it is possible to main-
tain a state that the lever 5a and the hand grip 5b are
close to each other and eventually a state that the sheet
members are sandwiched between the pair of the joint
units 4a, 4b by tightening a holding screw 9 provided on
the link 7a of the lever 5a while the operator brings the
lever 5a and the hand grip 5b closer together. As a result,
the productivity of the butt joint of the sheet members
can be remarkably improved.
[0053] When the above apparatus 1 is used to butt join
the edge faces of the sheet members, the butt joint of
the edge faces preferably is initiated at the intermediate
area of the edge faces of the sheet members in the width
direction of the sheet member. More specifically, the sup-
porting plate 2 and the movable arm 3 are displaced from
a starting position of the joint in the intermediate areas
toward one side of the sheet member to allow a part of
the edge faces of the sheet members to be joined, and
then the supporting plate 2 and the movable arm 3 are
displaced from the starting position of the joint toward
the other side of the sheet member to allow the rest of
the edge faces of the sheet members to be joined.
[0054] According the above method, when a part of
the edge faces of the sheet members between the start-
ing position of the joint and the one side of the sheet
member is to be joined, the sheet members can be se-
cured by, for example, the operator holding the edges of
the other sides of the sheet members. As a result, it is
possible to prevent a positional misalignment of the sheet
members caused by the displacements of the sheet
members due to the movement of the movable art and
the like during the butt joint of a part of the edge faces of
the sheet members. Accordingly, the above butt joint ap-
paratus can further facilitate and endure the butt joint
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operation of the edge face of the sheet member.
[0055] The invention may be applied to not only the
above manually-operated apparatus for butt joining the
sheet members but also an automated apparatus for butt
joining (not shown) which automatically performs an op-
eration that sandwiches the sheet members between the
pair of joint units, or an operation that moves the movable
arm and the supporting plate with the sheet members
being sandwiched.
[0056] In other words, the sheet members to be joined
are arranged between the pair of joint units, and an air
cylinder or the like actuated by a motor bring the movable
arm to approach to the supporting plate to sandwich the
sheet member. Then, the movable arm and the support-
ing plate are displaced, for example, on a guide rail con-
nected to the movable arm while maintaining the posture
of the movable arm, to, thereby, join the sheet members.

Example

[0057] An apparatus for butt joining according the
present invention was prototyped and was used to butt
join edge faces of sheet members consisting of cords
coated with unvulcanized rubber. The joint strength of
the joint face thus obtained is evaluated in the following
manner.
[0058] It is noted that, similar to a conventional appa-
ratus for butt joining edge faces, a tensile test is per-
formed on the joined sheet members, and the evaluation
standard is that the joined faces have strength sufficiently
large enough to prevent them from being torn off even
under a state that the distance between the centers of
two cords adjacent the respective joined faces are elon-
gated to 400 percent of its original distance.
[0059] The sheet members butt joined by the appara-
tus shown in Fig. 1 were subjected to the above test,
resulting that the joined faces were not torn off. Accord-
ingly, it was confirmed that the apparatus according to
the present invention can butt join edge faces of sheet
members with sufficient joint strength.

REFERENCE SIGNS LIST

[0060]

1: Apparatus for butt joining
2: Supporting plate
3: Movable arm
4a, 4b: Joint unit
5: Grip portion
5a: Lever
5b: Hand grip
6a-6d: Hinge connecting part
7a-7d: Link
8: Spring
9: Holding screw
10: Roller
11a-11d: Drawing roll

12: Annular groove
13: Tooth
21a-21d: Gear wheel
22: Annular groove
23: Tooth
31, 41: Connecting member
32, 42: Coil spring
50a, 50b: Sheet member
51a, 51b: Edge face of sheet member
φ: Angle between drawing rolls engaging with

each other
θ: Tilt angle of gear wheel

Claims

1. An apparatus for butt joining sheet members com-
prising:

a supporting plate;
a movable arm spaced from the supporting plate
by a predetermined distance and being capable
of moving toward or away from the supporting
plate; and
a pair of opposed joint units arranged at the sup-
porting plate and the movable arm, respectively,
each of the pair of joint units being provided with
two gear wheels and two drawing rolls aligned
in a direction in which the movable arm extends,
the gear wheel having a circular truncated cone
shape and at least one groove extending in a
circumferential direction on the outer circumfer-
ential surface of the gear wheel, the two gear
wheels being capable of rotating synchronously,
the drawing roll having a cylindrical shape and
at least one groove extending in a circumferen-
tial direction on the outer circumferential surface
of the drawing roll, the two drawing rolls being
capable of rotating synchronously,
the supporting plate and the movable arm being
moved toward one side in a longitudinal direction
of the movable arm with respective edges of the
two sheet members to be joined being sand-
wiched between the pair of joint units to bring
the edges closer together and butt join edge fac-
es of the sheet members,
wherein the drawing rolls of the supporting plate
and the movable arm are arranged ahead in an
advancing direction of the supporting plate and
the movable arm, and the gear wheels of the
supporting plate and the movable arm are ar-
ranged behind in the advancing direction.

2. The apparatus for butt joining sheet members ac-
cording to claim 1, further comprising a grip portion
to be held by an operator, the grip portion consisting
of a lever coupled to one end of the movable arm in
the direction in which movable arm extends and a
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hand grip attached to an end of the supporting plate
on the lever side,
wherein a link mechanism is formed between the
grip portion, and the supporting plate and the mov-
able arm, the link mechanism moving the movable
arm toward or away from the supporting plate
through manual manipulation of the lever by the op-
erator.

3. A method for using the apparatus for butt joining
sheet members according to claim 1 or 2 to butt join
opposed edge faces of two sheet members with each
other, the method comprising the steps of:

moving the supporting plate and the movable
arm toward one side in a longitudinal direction
of the movable arm with respective edges of the
two sheet members being sandwiched between
the pair of joint units to rotationally displace each
drawing roll and each gear wheel of the joint
units on the edges of the sheet members;
bringing the edges of the sheet members closer
together by means of the drawing rolls arranged
ahead in an advancing direction of the support-
ing plate and the movable arm; and
press bonding the edge faces of the sheet mem-
bers with each other with the gear wheels ar-
ranged behind in the advancing directions.

4. The method for using the apparatus for butt joining
sheet members according to claim 3, further com-
prising the steps of:

initiating the butt joint of the edge faces at an
intermediate area of the edge face of the sheet
member in a width direction of the sheet mem-
ber, and moving the supporting plate and the
movable arm from a starting position of the joint
toward one side of the sheet member to allow a
part of the edge faces of the sheet members to
be joined; and
subsequently moving the supporting plate and
the movable arm from the starting position of
joint toward the other sides of the sheet mem-
bers to join the rest of the edge faces of the sheet
members.
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