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(57) Appareil de levage a sangle permettant de renforcer,
au moyen d'une structure simple, la fixation d'une sangle
a un dispositift d'enroulement pour en amecliorer la
fiabilite. Le dispositif d'enroulement autour duquel la
sangle s'enroule comprend un al€ésage pour ms€rer un
axe en son centre; une surface de fixation de la sangle au
pourtour du dispositif d'enroulement et un ¢lément de
retenue de la sangle install¢ sur la surface de fixation de
la sangle pour comprimer une partie de l'extremite de la
sangle contre la surface de fixation de la sangle. La
surface de fixation de la sangle est d'une largeur qui n'est
pas 1nferieure au diametre mtérieur de l'alésage pour
inserer 1'axe, et un aleésage de fixation est pratique dans la
surface de fixation de manicre a s'¢loigner de l'alésage
pour mscrer l'axe, au moyen duquel la partie de
I'extremit¢ de la sangle est mserée et fixée entre la
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(57) A belt hoist for allowing fixture of a belt to a
winding member to be strengthened to improve the
reliability, with a simple structure. The winding member
around which the belt 1s wound includes a shaft insertion
bore at the center thereof; a belt fixing surface for
allowing the belt to be fixed on a winding periphery; and
a belt holder fitted on the belt fixing surface to press an
end portion of the belt against the belt fixing surface. The
belt fixing surface has a width not less than an mner
diameter of the shaft insertion bore, and a fixing bore 1s
so bored 1n the belt fixing surface as to escape from the
shaft insertion bore, whereby the end portion of the belt
1s mserted 1n and fixed between the belt fixing surface
and the belt holder by a fixing member fixed into the
fixing bore.
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surface de fixation et I'¢lément de retenue de la sangle a
l'aide d'un €lément de fixation immobilis€ dans l'alésage
de fixation.
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ABSTRACT OF THE DISCLOSURE

A belt hoist for allowing fixture of a belt to a winding member to be
strengthened to improve the reliability, with a simple structure. The winding
member around which the belt is wound includes a shaft insertion bore at the
center thereof, a belt fixing surface for allowing the belt to be fixed on a winding
periphery; and a belt holder fitted on the belt fixing surface to press an end
portion of the belt against the belt fixing surface. The belt fixing surface has a
width not less than an inner diameter of the shaft insertion bore, and a fixing
bore Is so0 bored in the belt fixing surface as to escape from the shaft insertion

bore, whereby the end portion of the belt is inserted in and fixed between the

belt fixing surface and the belt holder by a fixing member fixed into the fixing

bore.
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TITLE OF THE INVENTION
BELT HOIST

BACKGROUND OF THE INVENTION

FField of the Invention

The present invention relates to a belt hoist wherein a belt is wound
around a winding member which is rotationally driven in the normal direction or
In the reverse direction to raise or lower or drag a load through the belt.
Description of the Prior Art

As shown in Fig. 8 and disclosed by Japanese Laid-Open Utility Model
Publication No. Hei 6(1994)-25290, this conventional type belt hoist is so

structured that a flat belt B is wound around a winding member A having a shaft

insertion bore A1 at the center thereof, with one end portion of the belt B fixed
to a winding periphery of the winding member A and the other end portion
thereof retaining a hanger or equivalent. For the winding of the belt B around
the winding member A, the winding member A is provided, on its outer
periphery, with a generally L-shaped recess C comprising a stepped pdrtion C1
extending radially inward from the outer periphery and a belt fixing surface C2

extending from an inner end of the stepped portion C1 in the same direction as

a coiling direction X of the belt B around the winding member A and having a

width smaller than an inner diameter of the shaft insertion bore A1. In the belt
fixing surface C2 of the recess C, a fixing bore D extending toward the shaft
insertion bore A1 is bored. After the end portion of the belt B to be fixed is

fixedly mounted on the belt fixing surface C2 with a fastening screw E screwed

Into the fixing bore D, the free end side of the belt B is drawn out from the belt

1
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fixing surface C2 at the side opposite to the stepped portion C1 of the recess C

In the same direction as the coiling direction X, and is wound around the

winding member A.

When a load is raised up, the winding member A is rotated in the opposite
direction to the coiling direction X of the belt B, to take up the belt B on the
periphery of the winding member A so as to hoist up the load through the belt B.
When the load is lowered down, the winding member A is rotated in the same
direction as the coiling direction X of the belt B, to pay out the belt B from the
winding member A so as to lower down the load through the belt B.

When the load is raised or lowered, a large load acting in the same
direction as the coiling direction X is exerted on the belt B. With the
conventional type belt hoist described above, since the fixing bore D is bored in
the belt fixing surface C2 to extend toward the shaft insertion bore A1 at the
center of the winding member A, the depth of the fixing bore D is restricted by
the length between the belt fixing surface C2 and the shaft insertion bore A1

and thus is inevitably of limited. Because of this, this conventional type belt

hoist has a disadvantage that the fixture of the free end portion of the belt to the
winding member cannot be well strengthened by use of the fastening screw E
screwed into the fixing bore D.

SUMMARY OF THE INVENTION

Accordingly, the object of the present invention is to provide a belt hoist
which enables the fixture of the belt to the winding member to be well

strengthened to improve the reliability, with a simple structure.
A belt hoist according to the invention comprises a winding member

around which a belt is wound, the winding member comprising a shaft insertion

2
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bore at the center thereof, a winding periphery for winding said belt thereon; a belt fixing
surface formed on the winding periphery for fixing a portion of said belt on said winding

periphery; said belt fixing surface having a width greater than an inner diameter of said shatt

insertion bore; a belt holder fitted on said belt fixing surface to press an end portion of said
belt against said belt fixing surface; and a fixing bore which is bored in said belt fixing surface

in such a manner that a center line of the fixing bore does not intersect with any portion of

the shatt intersection bore.

According to this invention, since the belt fixing surface has the width
larger than the inner diameter of the shaft insertion bore and the fixing bore is
so bored in the belt fixing surface as to escape from the shaft insertion bore, the
depth and inner diameter of the fixing bore can be properly selected without
being subjected to restrictions by the shaft insertion bore at the center of the
winding member. Thus, the fixture of the end portion of the belt by a fixing
member fixed into the fixing bore can be well strengthened to increase the
reliability of the belt hoist.

It is preferable in this case that the belt holder comprises (a) a beit

- holding portion having an insertion hole corresponding in position to the fixing

~ bore and (b) a belt supporting portion continuously projecting from the beit

holding portion and having a top portion which becomes substantially the same
level as a trail of the belt coiled on the winding periphery of the winding member
when the belt holder is fixed to fix the belt, in order that the profile of the belt
coiled on the winding periphery of the winding member can be made
substantially uniform aver the entire outer periphery.

This construction. in which the belt holder is provided with the belt

supporting portion whose top portion becomes substantially the same level as a

trail of the belt coiled on the winding periphery of the winding member when the
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belt holder is fixed to fix the belt, allows the belt to be coiled in circle by simply

winding the belt along the outer periphery of the winding member, thus

achieving a smooth winding and unwinding of the belt.

It Is desirable that the belt fixing surface is provided with a projection to
apply resistance to slip to the belt fixed by the belt holder, in order that the belt
fixed on the belt fixing surface can resist being slipped over the belt fixing

surface by a load acting on the belt.

This provided projection contacted with the belt fixed to the belt fixing

surface can apply resistance to slip to the belt to provide hard slip of the belt

over the belt fixing surface when a straining force is exerted on the belt.
Further, it is advantageous that the winding member is provided, on its

outer periphery, with a radially inward extending recess for applying resistance

to slip to the belt, in order that the winding member can be made lightweight

and also the belt wound on the outer periphery of the winding member can
resist being slipped over the belt fixing surface.

The provision of the recess around the winding periphery provides the
advantage that the winding member and thus the entire hoist can be made
lightweight without decreasing in strength. Besides, sharpness of the recess

can apply the resistance to slip to the belt to provide hard slip of the belt wound

on the outer periphery of the winding member.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference to the accompanying

drawings wherein:

Fig. 1 is a vertically sectioned, side view of the belt hoist according to the

Invention:;
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Fig. 2 is an enlarged sectional view of a winding member in the belt hoist:
Fig. 3 is an enlarged rear view of the winding member;

Fig. 4 is a plan view of only a belt fixing surface of Fig. 3;

Fig. S is a partially cutaway, rear view of the belt hoist:

Fig. 6 is a partially broken, plan view of the belt hoist:

Fig. 7 is a rear view showing the entire structure of the belt hoist: and
Fig. 8 is an illustration of the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the accompanying drawing figures, an example of the
preferred embodiment of the invention is described below. It is to be
understood, however, that the scope of the invention is by no means limited to

the illustrated embodiment.

A belt hoist shown in Figs. 6 and 7 comprises a pair of spaced apart,

opposing first and second side plates 1A, 1B and a cylindrical winding member
O having a shaft insertion bore 51 at the center thereof and a winding periphery
52 on the outer periphery at the lengthwise intermediate portion thereof and
rotatably supported between the pair of side plates via a pair of bearings. In
the shaft insertion bore 51 of the winding member 5, a drive shaft 31 is
rotatably supported via a pair of bearings. At an outside of the first side plate

1A, a motor 2 having a motor shaft 21 connected with the drive shaft 31 and
capable of rotating in a normal direction and in a reverse direction is disposed.

The motor 2 forms a driving means. At an outside of the second side plate 1B,
a reduction gear mechanism 3, including therein an over-loading prevent
mechanism 3B and a mechanical brake 3C, for reducing rotational speed of the

drive shaft 31 to a lower rotational speed to be transmitted to the winding

S
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member 5 is disposed. The drive of the motor 2 drives the winding member 5
to be rotated in the normal direction or in the reverse direction through the drive
shaft 31 and the reduction gear mechanism 3. The motor 2 is covered with a
cover 2A mounted on the first side plate 1A, and the reduction gear'mechanism

5 3 is covered with a cover 3A mounted on the second side plate 1B.

The winding member 5 has a belt fixing surface 53, as shown in Fig. 2, which
is formed on the winding periphery 52 of the winding member 5 levelly to extend
over a length larger than the width of the belt. The belt 4 is fixed on the belt fixing

surface 53 via a belt holder 6 fitted on the belt fixing surface 53 to press the end

10 -
portion of the belt. Also, at opposite ends of the winding periphery 52, radially

outwardly extending, disc-like flanges 54, 54 are mounted, and the belt 4 is coiled

around the winding member 5 between the flanges 54, as shown in Fig. 3.

The belt fixing surface 53 has a width larger than an inner diameter of the

15 shaft insértion bore 51. At the each widthwise end of the belt fixing surface 53,
two fixing bores 55 are bored with spaced apart longitudinally of the belt fixing
surface 53 at a proper interval so that they can escape from the shaft insertion

bore 51. At the widthwise intermediate portion of the belt fixing surface 53 is
provided a projection 56 which extends lengthwise of the belt fixing surface 53

20 to apply a resistance to slip to the belt 4 fixed with the belt holder 6. The
projection 56 may be formed by a plurality of projections, instead of a line of
convex projection used in the illustrated embodiments. Further, in the winding
periphery 52, a plurality of recesses 57 which extend radially inwardly of the
winding member and serve to apply a resistance to slip to the belt 4 are formed

25  along circumference of the winding periphery 52 at specific intervals.
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The belt holder 6 has (a) two, flat, belt holding portions 62 having four
Insertion holes 61 in total corresponding in position to the fixing bores 55 on the
belt fixing surface 53 and (b) a belt supporting portion 63 continuously
projecting or rising up in the thickness direction thereof from the belt holding
portions 62 and having a top portion which becomes substantially the same

level as a trail of the belt coiled on the winding member 5 when the belt holder

IS fixed to fix the belt.

In the end portion of the belt 4 on the fixed side, four through holes 41
corresponding to the fixing bores 55 in the belt fixing surface 53 are bored.
The end portion of the belt 4 on the fixed side is pressed and fixed by the belt

holder 6 by tightening fastening screws 10 inserted from the insertion holes 61

of the belt holder 6 into the through holes 41 and screwably engaged into the
fixing bores 55.

Now, when a heavy load is raised or lowered via the belt 4, the belt 4 is
acted on by a large load acting in the same direction as the coiling direction X of
the belt 4 being coiled around the winding member 5. With the belt hoist
according to the invention, since the belt fixing surface 53 has the width larger
than the inner diameter of the shaft insertion bore 51 and the fixing bore 55 is
so bored in the belt fixing surface 53 as to escape from the shaft insertion bore
51, the depth and inner diameter of the fixing bore 55 formed can be suitably

selected without being subjected to restrictions by the shaft insertion bore 51 at
the center of the winding member 5.  This allows the fixing members, such as

the fastening screws 10 fixed into the fixing bores 55, to have full length and

diameter such that the fixture of the end portion of the belt by use of the fixing

member can be well strengthened to increase the reliability of the belt hoist.

7
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Further, since the belt holder 6 is provided with the belt supporting portion

63 whose a top portion becomes substantially the same level as a trail of the

belt coiled on the winding periphery of the winding member 5 when the belt
holder is fixed to fix the belt, the belt can be coiled in circle by simply winding
the belt along the outer periphery of the winding member, thus achieving a
smooth winding and drawing of the belt. In addition, even when a load or
force is straining the belt 4, the projection 56 on the belt fixing surface 53 which
is in contact with the belt 4 fixed on the belt fixing surface 53 can apply
resistance to slip to the belt to provide hard slip of the belt 4 over the belt fixing
surface 53. Further, since the belt 4 wound on the winding periphery 52
engages In the recesses 57 in the winding periphery 52 and the sharpness of
the recesses 57 applies the resistance to slip to the belt, the belt 4 can be made
even harder to slip over the belt fixing surface 53.

In the embodiment shown in Figs. 1 and 5, a random coil preventing
member 7 for normally pressing the belt 4 against the winding periphery 52 of
the winding member 5§ to prevent random coil of the belt 4 is swingably
supported on a pivot 70 between the first and second side plates 1A, 1B. Also.
a control means 8 is provided for controlling the drive of the motor 2 by
swinging motion of the random coil preventing member 7 in response to
changes in circle diameter of the belt 4 wound around the winding member 5.
Further, a belt guide 9 with a belt guide bore 91 allowing the belt 4 to freely
pass therethrough is disposed below the random coil preventing member 7 in
such a manner as to be movable in the same direction as the swinging direction
of the random coil preventing member 7.

The random coil preventing member 7 comprises a pair of spaced apart,

8
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opposing arms 71, 71 which are mounted on the pivot 70 rotatably supported
between the first and second side plates 1A, 1B: a rotary element 72 composed
of a roller which is rotatably supported to the arms 71 at the front end portion
thereof via bearing means and is contactable with the belt 4: and a biasing
spring 73 for biasing the arm 71 toward the outer periphery of the winding

member 5 so that the rotary element 72 can be normally pressed against the

belt 4.

The control means 8 is provided in the following way. One lengthwise
end portion 70a of the pivot 70 is*projected outward from the side plate 1A.
First and second protrusions 81, 82, each being formed by protruding one end
portion of a boss having a fitting bore outward, are arranged on the projected
end portion 70a with a specified phase difference in the circumferential
direction and are secured thereto by screws so as to be changeable in position.
As depicted in a two-dot chain line in Fig. 1, at positions near the projected end
portion 70a and on swinging paths along which the first and second protrusion
81, 82 movable in response to the turning of the pivot 70 are swung, first and
second detection switches 83, 84 are so arranged as to be adjustable in
position, respectively. The first detection switch 83, which is formed by a limit
switch and the like, is brought into contact with the first protrusion 81 to stop the

drive of the motor 2 when length of the belt 4 wound around the winding

member & decreases with the lowering of the belt 4 and circle diameter of the
belt 4 decreases below a specified circle diameter. The second detection
switch 84, which is formed by a limit switch and the like, is brought into contact

with the second protrusion 82 to stop the drive of the motor 2 when the length

of the belt 4 wound around the winding member 5 increases with the winding of

9
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the belt 4 and the circle diameter of the belt 4 increases over a specified circle
diameter. In the illustrated embodiments, at the outside of the side piate 1A, a

cover 1F for covering the protrusions 81, 82 and the detection switches 83, 84

Is detachably attached to the side plate 1A with fastening screws.

Further, as shown in Fig. 7, a hanging member 1C composed of a hook is

mounted between the side plates 1A, 1B at the top and a controlling unit 1D for

controlling the winding member 5 to be rotated in the normal direction or in the

reverse direction is connected with the cover 3A

10
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A belt hoist comprising:

a winding member around which a belt is wound, said winding member comprising a
shaft insertion bore at the center thereof;

a winding periphery for winding said belt thereon:

a belt fixing surface formed on the winding periphery for fixing a portion of said belt
on said winding periphery;

said belt fixing surface having a width greater than an inner diameter of said shaft
iInsertion bore;

a belt holder fitted on said belt fixing surface to press an end portion of said belt
against said belt fixing surface; and

a fixing bore which is bored in said belt fixing surface in such a manner that a center
line of the fixing bore does not intersect with any portion of the shaft

intersection bore.

2. The belt hoist according to claim 1, wherein said belt holder comprises:
(a) a belt holding portion having an insertion hole corresponding in position to said
fixing bore; and
(b) a belt supporting portion continuously projecting from said belt holding portion
and having a top portion which is located substantially at the same level as
the end portion of the belt coiled on said winding periphery of said winding

member.

3. The belt hoist according to claims 1 or 2, wherein
said belt fixing surface is provided with a projection to apply resistance to slip to said

belt fixed by said belt holder.

4. The belt hoist according to claims 1, 2 or 3, wherein
said winding member is provided on its outer periiphery, with a radially inward

extending recess for applying resistance to slip to said beilt.

11
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