[ TITLE OF THE | NVENTI ON] CABLE BODY ANCHORI NG FI TTI NG
[ Techni cal Fi el d]
[ 0001]

This invention relates to a cable body anchoring fitting for
anchoring a cable body such as a wire rope.
[ Background Art]

[ 0002]

A fitting using a wedge is used as a fitting for anchoring
a cable body such as a wire rope. Patent Docunent 1 discloses a
technique related to such a fitting using a wedge (wedge cl anp).

The wedge clanp disclosed in Patent Docunent 1 has good
workability, and has a high fixing efficiency.

[Prior Art Publication]
[ Pat ent Docunent ]

[ 0003]

[ Patent Docunent 1]

Japan Patent No. 6009611
[ Sunmary of the Invention]

[Problens to be Sol ved by the Invention]
[ 0004]

As described in Patent Docunent 1, the wedge cl anp di scl osed
in Patent Docunent 1 has an excellent fastening force due to its
configuration where slipping between the cable body and t he wedge
menber is prevented when tension is applied to the cable body, and
the cable body and the wedge nenber as an integral part enter a
restraining menber (cylindrical nenber) to obtain a higher
fasteni ng force.

[ 0005]

This inventionrelates to a fitting using such a wedge (cabl e

body anchoring fitting), in which an object of this invention is
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to provi de a cabl e body anchoring fitting having a hi gher fastening

force with a wedge shape that is not conventionally avail abl e.
[ Means for Sol ving the Problem

[ 0006]

(Configuration 1)

A cabl e body anchoring fitting including a fitting nenber
including a cylindrical body portion into which a cable body is
inserted, and a driving nmenber havi ng a wedge-shaped portion to be
inserted into the cylindrical body portion and abutting the cable
body in the cylindrical body portion, in which an inclination
surface of the wedge-shaped portion has an inclination at an
inclination axis along a driving direction of the driving nmenber.
[ 0007]

(Configuration 2)

A cabl e body anchoring fitting including a fitting nenber
including a cylindrical body portion into which a cable body is
inserted, and a driving nenber havi ng a wedge- shaped portion to be
inserted into the cylindrical body portion and abutting the cable
body in the cylindrical body portion, in which, provided that a
direction to which the driving nmenber is driven is a driving
direction; a direction along a thickness of the driving nmenber and
orthogonal to the driving direction is a thickness direction; and
a direction orthogonal to the driving direction and the thickness
direction is a wdth direction, an inclination surface of the
wedge-shaped portion includes an inclination conponent to the
driving direction and an inclination conponent to the wdth
di rection.

[ 0008]
(Configuration 3)
A cabl e body anchoring fitting according to Configuration 2

in which an inclination angle 6 of the inclination surface of the
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wedge- shaped portion in the driving direction, an inclination

angle o of the inclination surface of the wedge-shaped portion in
the width direction, a relative angle ¢ relative to the driving
direction which is a divided conponent angle of a pressing force
for driving the driving nmenber, and an apparent inclination angle
oo when the inclination angle 6 is viewed from a direction along
t he divided conmponent angle have a relationship of Equation 1
[ 0009]
[ Equati on 1]

tan 8 + sinyr % tan oy

2 cos2|r

tanoa =

[ 0010]
(Configuration 4)

The cable body anchoring fitting according to any of
Configurations 1 to 3, in which a concavo-convex portion is formed
on a portion of the driving nenber abutting the cabl e body.
[Effect of the Invention]

[0011]

According to the cable body anchoring fitting of this
invention, it is possible to provide a cable body anchoring fitting
having a higher fastening force by a wedge shape that is not
conventional |y avail abl e.

[Brief Description of the Draw ngs]

[0012]

[FI G 1] FIG 1 shows a fitting nenber of the cable body
anchoring fitting of an enbodi nent according to this invention.
[FI G 2] FIG 2 shows a driving nenber of the cable body

anchoring fitting of the enbodi nent.

[FIG 3] FIG 3 shows a cable body anchoring fitting of the
enbodi ment .

[FIG 4] FIG 4 shows a state of use of the cable body anchori ng



fitting of the enbodi nent.

[FIG 5] FIG 5 is an explanatory viewregarding an inclination
surface of the wedge shape of the cable body anchoring fitting.
[FIG 6] FIG 5 is an explanatory viewregarding an inclination
surface of the wedge shape of the cable body anchoring fitting.
[FIG 7] FIG 7 shows another exanple of the driving nmenber.
[FIG 8] FIG 8 shows the cable body anchoring fitting of the
exanpl e.

[FIG 9] FIG 9 is an explanatory viewregarding a tensile test.
[FIG 10] FIG 10 is a photograph of the tensile test.

[FIG 11] FIG 11 is a photograph of the tensile test.

[FIG 12] FIG 12 shows the cable body anchoring fitting of the
conpar ati ve exanpl e.

[ Enbodi nent for Carrying Qut the Invention]

[0013]

The enbodinment of this invention is described concretely
bel ow together with the drawings. Incidentally, the enbodinent
gi ven bel owis one of the enbodi nents upon enbodying this i nvention
and is not intended to limt the invention within such a scope.
[0014]

FIG 1 shows a fitting nenber of a cable body anchoring
fitting of an enbodi ment according to this invention, and FIG 2
shows a driving nenber.

Further, FIGS. 3 and 4 show the cabl e body anchoring fitting
of this enbodi nment.

The cabl e body anchoring fitting 1 includes:

a fitting nmenber 11 including a cylindrical body portion
into which a cable body is inserted, and

a driving nmenber 12 having a wedge-shaped portion to be
inserted into the cylindrical body portion of the fitting nenber
11 and abutting the cable body 2 in the cylindrical body portion,
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for use in anchoring, etc. an end of a cable body 2 of a

wire rope, etc. More specifically, the wedge-shaped portion of the
driving menber 12 and the cable body 2 are inserted into the
cylindrical body portion of the fitting nenber 11, and the driving
menber 12 is driven to thereby restrain the cable body 2 by the
pressure generated based on the wedge shape of the driving nenber
12.

In the foll owi ng description, a front side (left sidein FIG
3) in the driving direction (left direction in FIG 3) of the
driving menber 12 is referred to as the “tip end side”, and the
opposite side (right side in FIG 3) is referred to as “rear end
side”. The direction along the thickness of the driving nenber 12
that is orthogonal to the driving direction (vertical direction in
FIG 3) is the thickness direction, and the direction that is
orthogonal to the driving direction and the thickness direction
(direction orthogonal to the sheet in FIG 3) is the wdth
di rection.

[ 0015]

FIG 1 shows the fitting nenber 11, FIG 1(a) is a top view
(viewed fromthe top of the thickness direction), FIG 1(b) is a
side view (viewed fromthe width direction), and FIG 1(c) is a
rear view (viewed fromthe rear side).

The fitting menber 11 in this enbodinment is a cylindrica
menber in a basic configuration, and a through hole 11H is forned
inside the fitting menber 11 for inserting the driving nenber 12
and the cabl e body 2.

As shown in FIG 1(c), contact surfaces 113a, 113b, which
are in contact with the cable body 2 on two surfaces, are forned
on the lower side of the thickness direction of the through hole
11H, thereby form ng a V-shaped groove. The function of restraining
the cable body 2 by two surfaces of the V-shaped groove is the
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same as that of Patent Docunent 1, and a detailed description

thereof will be omtted. Prevention of slipping between the V-
shaped groove and the cable body 2 by setting the angle of the two
surfaces of the V-shaped groove to a predetermned angle is as
descri bed i n Patent Docunent 1, which is highly preferable; however,
it is not essential to the application of this invention.

An upper surface (upper side in the thickness direction)
inside the through hole 11H has a first inclination surface 11T1
having a first inclination angle (relative angle to the bottom
surface of the through hole 11H). A rear end side into which the
driving nmenber 12 is inserted has a second inclination surface
11T2 having a second inclination angle (relative angle to the
bottom surface of the through hole 11H). The second inclination
surface 11T2 is a surface that engages a second i nclination surface
12T2 of the driving menber 12 upon insertion of the driving nenber
12 to be described below Further, the first inclination surface
11T1 is a surface that engages a first inclination surface 12T1 of
the driving nmenber 12 upon insertion of the driving nmenber 12. The
second inclination surface 11T2 and the first inclination surface
11T1 each have an inclination corresponding to the inclination of
the second inclination surface 1272 and the first inclination
surface 12T1 of the driving nenber 12 descri bed bel ow.

[0016]

Formed on an upper surface (upper side of the thickness
direction) of the fitting nenber 11 is a thickness relief 111 for
reducing the weight. As understood from FIG 1, the thickness
relief 111 is fornmed such that the anmpbunt of cutting is increased
toward the front side in a side view

Engagi ng parts 112 for engaging a jig used for driving the
driving menber 12 are fornmed on both sides (both sides in the width

direction). Sincethejigis not directly related to this invention,



the description is omtted.
[0017]

FIG 2 shows the driving nenber 12, FIG 2(a) is a top view,
FIG 2(b) is a side view, and FIG 2(c) is a rear view.

The driving nmenber 12 is a wedge-shaped nenber fornmed by the
first inclination surface 12T1. Provided on a tip end side of the
driving nenber 12 is a second inclination surface 12T2 having an
inclination angle | arger than that of the first inclination surface
12T1. The inclination angle of the first inclination surface 12T1
or the second inclination surface 12T2 is a relative angle of the
first inclination surface 12T1 or the second inclination surface
12T2 relative to the bottom surface of the driving nenber 12,
nanely, an angle of the wedge shape.

The first inclination surface 12T1 (and the second
inclination surface 12T2) is formed having an inclination
conmponent in the driving direction and an inclination conponent in
the width direction. In other words, the first inclination surface
12T1 (and the second inclination surface 12T2) has an inclination
at the inclination axis along the driving direction, in addition
toan inclination at the inclination axis along the width direction.
[0018]

FIG 3 is a side view showing the state of use (before
driving the driving nenber 12) of the cable body anchoring fitting
1, and FIG 4 is a rear view showng the state of use (while
driving the driving nenber 12) of the cable body anchoring fitting
1.

As shown in FIG 3, by the driving nenber 12 being driven
into the cylindrical body portion with the cable body 2 inserted
into the cylindrical body portion of the fitting menber 11, the
cable body 2 is restrained by the pressure generated based on the
wedge shape of the driving nenber 12.
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In the cable body anchoring fitting 1 of this enbodi nent,

t he second inclination surface 12T2 having a greater inclined angl e
is fornmed on the tip end side of the driving nenber 12, and a
correspondi ng second inclination surface 11T2 is forned on the
fitting nmenber 11, so that the driving menber 12 has excell ent
workability at the beginning of driving.

[ 0019]

FIG 5 is an explanatory view of the wedge-shaped inclination
surface of the driving nmenber 12.

FIG 5(a) is a top view of the wedge shape of the driving
menber 12, and FIG 5(b) shows the inclination angle of the
inclination of the wedge shape in the driving direction. The
details of each synmbol in FIG 5 are as follows.

[: length of the wedge shape in the driving direction

©: inclination angle of the wedge-shaped inclination surface in
the driving direction

o: inclination angle of the wedge-shaped inclination surface in
the width direction

y: divided component angle of a pressing force for driving the
driving nenber 12, which is a relative angle to the driving
direction, where a maximum fastening force is obtained at ¢ = 45°
ap: apparent inclination angle when the inclination angle 6 is
viewed from the direction along the divided conponent angle
(direction Ain FIG 5)

Bo: apparent inclination angle when the inclination angle 6 1is
viewed fromthe direction along the other divided conponent angle
(direction Bin FIG 5)

[ 0020]

Based on FIG. 5, a relational equation for o is obtained as
foll ows.
[ 0021]



[ Equati on 2]

aa'=—tan®
aa"=aa"+ Esinlp ® tan o

I I
=£tan5—|—£5inl.|.r X tan o

l
= (tan® +sin ¥ X tan )

I(tan® + siny X tanop) tan + sin Y X tan oy
2(1 cos?yr) B 2 cos> s

tano =

[ 0022]
Namely, o has the following relational equation.
[ 0023]
[ Equati on 3]
tan® + sin W X tan oy

tano = Ecr::szq.r
[ 0024]
If 6 = 3° and ¢y = 45°, o 0 = 4.2°, so that o is 6°.
[ 0025]
Next, referring to FIG 6, a description will be given

regarding a vertical |oad Wthat generates a fastening force on a
wedge (driving nenber) upon application of a pressing force F for
driving the wedge (hereinafter referred to as “fastening force W).
The details of each synbol in FIG 6 are as foll ows.

F: pressing force for driving the wedge

©: inclination angle of the wedge-shaped inclination surface in
the driving direction

N. resistance on the wedge-shaped inclination surface upon
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application of the pressing force F

P: horizontal conponent of resistance N
W vertical conponent of resistance N (fastening force)
[ 0026]
Based on FIG 6, a relational equation for Wis obtai ned as
foll ows.
[0027]
[ Equati on 4]
F=P+ Nucost + Wp

=Nsin®+ NucosB+ Wp=N(sin® +pcos8) + Wpn

W

cosB

N = T EE

W
F= B{sinB—I—umsB]—I—Wu=W{tanB—|—u}—I—Wu
cos

= W(tan® + 2p)
[ 0028]
Nanely, Whas the follow ng relational equati on.
[ 0029]
[ Equati on 5]

_ F
_tan9+2p.

[ 0030]
According to the cable body anchoring fitting 1 of this

W

enbodi rent, a higher fastening force can be obtained by a wedge
shape that is not conventionally avail able.

The inclination of the conventional wedge has only an
inclination conponent in the driving direction, nanmely, only an
inclination at the inclination axis along the width direction.

On the other hand, in addition to the inclination conmponent
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in the driving direction, the cable body anchoring fitting 1 of

this enbodinent is fornmed with an inclination conponent in the
wi dth direction, nanely, al so has an inclination at the inclination
axis along the driving direction. Due to such a uni que wedge shape,
a higher fastening force can be obtained with respect to the
pressing force upon driving the wedge.

[ 0031]

FIG 7 shows another exanple of the driving nmenber. The
driving nenber 12' of FIG 7 has a concavo-convex portion 122
formed at a potion where the driving nenber 12' abuts the cable
body 2. Thus, the occurrence of slipping between the driving nenber
12" and the cable body 2 is prevented.

[0032]

In this enbodinent, a cylindrical fitting nenber 11 is used
as an exanpl e; however, this inventionis not limted thereto. For
exanpl e, a square columar shape may be forned with a through hol e
t hrough which the driving nmenber or the cable body is inserted.

Further, while an exanple is given in this enbodi nent where
the fitting nmenber is formed generally cylindrical, this invention
is not limted thereto, and the fitting nenber my have a
configuration other than cylindrical as long as the fitting nenber
has a cylindrical body portion. Simlarly, while an exanple is
given in this enbodinment where the driving menber is generally
wedge-shaped, this invention is not limted thereto, and the
driving nenber may have a configuration other than the wedge-
shaped portion as long as the driving nenber is provided with a
wedge- shaped portion
[ 0033]

Wiile an exanple is given in this enbodinent where the
contact surface (V-shaped groove) in contact with the cable body
2 on two surfaces is forned on the fitting nenber 11 side, the V-
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shaped groove may be formed at a portion of the driving nmenber in

contact with the cable body 2.
[ 0034]
( Exanpl e)

Next, a description will be nmade on the exanple and results
of a tensile test for verifying the fixing efficiency.

FIG 8 shows the cable body anchoring fitting 1 of the
exanpl e. The cable body anchoring fitting of the exanple is the
cabl e body anchoring fitting having the configuration described in
the above enbodinent, which is formed of S45C (carbon steel
material) with the dinension shown in FIG 8 (unit: my. FIGS.
8(a) and 8(b) showthe fitting nenber 11, and FIGS. 8(c)-8(e) show
the driving nenber 12.

A tensile test for verifying the fixing efficiency was
carried out with respect to the cable body anchoring fitting 1 of
the example, using a high strength cable laid rope of @22 having
a |l oad capacity of 304.0 kN

As shown in the conceptual diagramin FIG 9, the tensile
test was carried out by fastening the cable body anchoring fitting
1 to one end of the wire rope 2, casting the other end into a nold
together with nolten alloy to forman end portion 3, and abutting
t he cabl e body anchoring fitting 1 and the end portion 3 provided
on both ends to a l ocking die 4 and pulling the cabl e body anchori ng
fitting 1 and the end portion 3. The wire rope 2 itself is |oosely
fitted to the locking die 4 (not fixed to the locking die 4), and
the fixing efficiency of the cable body anchoring fitting 1 is
verified by abutting respective end surfaces of the cable body
anchoring fitting 1 and the end portion 3 on the | ocking die 4 and
wi deni ng the space between the | ocking dies 4.

FIG 10 and FIG 11 are photographs show ng the state of the
experinment, and FIG 10 is before the tension and FIG 11 is after
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the tension (after breaking).

[ 0035]

Three wire ropes 2 (high strength cable laid ropes of @22)
were prepared, and the tensile test was carried out three tines,
with the followng result. In all cases, the result sufficiently
exceeded 75% of the standard breaking load, which is a target
val ue.

First tinme: breaking | oad 284.0 kN, fixing efficiency 93.4%
Second tine: breaking |oad 275.0 kN, fixing efficiency 90.4%
Third time: breaking |load 255.0 kN, fixing efficiency 83.9%
[ 0036]

(Conpar ati ve Exanpl e)

FIG 12 shows a cable body anchoring fitting 100 as a
conparative exanple (unit of dinmension is nm.

The cabl e body anchoring fitting 100 is simlar to the cable
body anchoring fitting 1 of the exanple in that a wedge-shaped
menber (wedge body 102A, wedge body 102B) and a cable body are
inserted into a cylindrical fitting nenber 101 and the cabl e body
2 is restrained by the pressure generated by driving the wedge. On
the other hand, the inclination surface of the wedge has only an
i nclination conponent in the driving direction as in conventi onal
cases.

The cabl e body anchoring fitting 100 i s provided with a wedge
body of two stages including the wedge body 102A and the wedge
body 102B so as to reduce inpact force necessary for driving and
to reduce enlargenent of the fitting.

[0037]

A fastening fitting using a wedge utilizes a fastening force
generated by driving the wedge. Nanely, the fastening force is
obtained by a thicker portion being driven based on the wedge
shape. For exanple, in order to obtain a high tightening force on
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arelatively flexible rope, a thicker portion should be driven. In

order to inprove this workability, it is conceivable to increase
the inclination angle of the wedge shape. This will enable driving
a thicker portion relative to a small driving distance. In this
case, however, although the driving distance is shortened, an
i npact force required for driving is increased, which may cause
reduction in workability. On the other hand, when the inclination
angl e of the wedge shape is reduced, the inpact force required for
driving can be reduced; however, the driving distance required for
driving a thicker portionis increased. Long driving di stance neans
that the size of the wedge needs to be increased, causing the
fitting to increase in size.

On the other hand, what is provided with a wedge body of two
st ages i ncludi ng the wedge body 102A and t he wedge body 102B so as
to reduce an inpact force necessary for driving and to reduce
enl argenent of the fitting is the cable body anchoring fitting 100.
[ 0038]

A tensile test for verifying the fixing efficiency was
carried out with respect to the cable body anchoring fitting 100
of the conparative exanple, using a high strength cable laid rope
of ®22 having a load capacity of 304.0 KkN.

The conditions are the sane as in the tensile test of the
exanpl e, except for the use of the cable body anchoring fitting
100 of the conparative exanple instead of the cable body anchoring
fitting 1 of the exanple (tested for only once).

As a result, the breaking |oad was 280.0 kN and the fixing
efficiency was 92. 1%

[ 0039]

Al though the cable body anchoring fitting 100 of the
conparative exanple is a fitting which has been mniaturized as
descri bed above, the cable body anchoring fitting 1 of the exanple
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is further mniaturized as is clear from the conparison between

FIG 8 and FIG 12.

The cable body anchoring fitting 1 of the exanple has a
uni que wedge shape having an inclination conmponent in the wdth
direction in addition to an inclination conponent in the driving
direction, so that a high fastening force can be obtained, to
t hereby obtain a fastening force equal to or greater than that of
the conparative exanple (larger fitting) in spite of a smaller

fitting.

[ Description of Reference Nuneral s]
[ 0040]

1 Cabl e body anchoring fitting

11 Fitting nenber

12 Driving nenber

12T1 First inclination surface

1272 Second inclination surface

122 Concavo- convex portion

S Inclination angle of the wedge-shaped inclination surface in
the driving direction

o Inclination angle of the wedge-shaped inclination surface in

the width direction
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CLAI M5

[Clai m1]

A cabl e body anchoring fitting conpri sing:

a fitting menber conprising a cylindrical body portion into
which a cable body is inserted; and

a driving menmber having a wedge-shaped portion to be inserted
into the cylindrical body portion and abutting the cable body in
the cylindrical body portion,

wherein an inclination surface of the wedge-shaped portion
has an inclination at aninclination axis along a driving direction
of the driving nenber
[Cl ai m 2]

A cabl e body anchoring fitting conpri sing:

a fitting menber conprising a cylindrical body portion into
whi ch a cable body is inserted; and

a driving menber having a wedge-shaped portion to be inserted
into the cylindrical body portion and abutting the cable body in
the cylindrical body portion,

wherein, provided that a direction to which the driving
menber is driven is a driving direction; a direction along a
t hi ckness of the driving menber and orthogonal to the driving
direction is a thickness direction; and a direction orthogonal to
the driving direction and the thickness direction is a wdth
direction, an inclination surface of the wedge-shaped portion
conprises an inclination conponent to the driving direction and an
i nclination conponent to the width direction.
[Caim 3]

A cabl e body anchoring fitting according to C aim2 wherein:

an inclination angle 6 of the inclination surface of the
wedge- shaped portion in the driving direction,

an inclination angle o of the inclination surface of the
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wedge- shaped portion in the width direction,

a relative angle ¢ relative to the driving direction which
is a divided conponent angle of a pressing force for driving the
driving nenber, and

an apparent inclination angle oo When the inclination angle
6 is viewed from a direction along the divided component angle
have a rel ationship of Equation 1.

[ Equati on 1]
tan 6 + sinyr % tan oy
2 cos2r

tano =

[ Cl ai m 4]
The cabl e body anchoring fitting according to any of clains
1 to 3, wherein a concavo-convex portion is fornmed on a portion of

the driving nmenber abutting the cable body.



