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Field of the Invention

BACKGROUND OF THE INVENTION

The present invention relates to a belt hoist wherein a belt is wound
around a wir_\ding'member which is rotationally driven in the normal direction or
in the reverse direction to raise or lbWer 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 héving a shaft
insertion bore A1 at the center thereof, with ohe 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-sha_ped recess C comprising a stepped portion 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 .c')f 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 récess 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 ﬂxmg surface C2 with a fastenlng screw E screwed

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



Publ i €ati on No. Hei 6(1994)-25290, a conventional type belt hoist is
structured so that a flat belt B is wound around a w ndi ng nenber A havi ng
a shaft insertion bore Al at the center thereof, with one end portion of _
the belt B fixed 15 to a w nding periphery of the w nding nenber A and the
ot her end portion thereof retaining a hanger or equivalent for holding'a

| oad. For winding of the belt B around the w ndi ng nenber A, the w nding
menber A is provided, on_its outer peripher with a generally. L-shaped

recess C corrpﬁXiQQ@@Cﬁ%ﬁé&%@dﬁimoﬁﬂeé&{f&ﬂﬁﬁgeﬁmn ¢ 1igibe Eeaess S t he
outer periphery, and a belt fixing 20 surface C2 extending from an inner
end of the stiptes same idirecfibni as tthe coiling direetion o6 and ds cwdlnd grolind the on
X of the belt B around the w ndi ng nmenber A,
winding member A,
When a load is raised up, thé winding member A is rotated in the oppbsite
5 direction to the coiling direction X of t'he.bélt _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.
Wheﬁ the load is lowered down, the winding member A is rotated in the same
direction as the coiling direction X 6f' the belt B, to pay out thé belt B from the
winding member A so as to lower dc;wn the load through the belt B.

10 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 thé
center of the winding m_embe_r A, the depthl of the fixing boré D is restricted by

15  the length between the belt fixing surface C2 and the shaft insertion bore A1
and thus is inevitably of limited. ?ecause of this, this com)entional type belt
hoist has a disadvéntage that the_f_ix;ture 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. |

20 ~ 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 reljability, with a simple structure.

A belt hoist according to the invention comprises a winding member

25 around which a belt is wound, the winding member comprising a shaft insertion
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and having a width smaller than an inner di aneter of The shaft—imsertion

bore Al. In the belt fixing surface C2 of the receg$ sheet BaslHedd la&ﬁre D
extending toward the shaft insertion bore Al is bor H’ﬂ "@!ﬁ

portion of the belt Bis 25 fixedly nmounted on the urface C2
with a fastening screw E screwed 2 i_ntothefiX| free end
side of the belt Bis drawn out fromthe3elt fixi ng surface C2 at the side

opposite to the stepped portion Cl1 of the recess
bore at the center theréof; a winding periphery for winding the belt thereon; a

belt fixing surface for allowing the belt to be fixed on the winding periphery, the
belt fixing surface having a width not less than an inner diaméter of the shaft
insertion bore; a belt holder fitted on the belt fixing surface to press an end
5 portion of the belt against the belt fixing surface; and a fixing bore which is so
bored in the belt fixing surfacé'as to escape from the shaft insertion bore.
According to this invention,_ since the belt fixing surface has the width
larger than the inner diameter of the shaft in.sertion bore and the fixing bore is
- soboredinthe be.lt‘ fixing surface .as:‘ to escape from the shaft insertion bore, the
10 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.
15 It is preferable in this case that the bélt holder comprises (a) a belt
holding portion having an insertion.ihole corresponding in position to the fixing
- bore and (b) a belt supporting p_o';rtion continuously projecting from the belt
holding portion and having a top portion which becomes substantially the séme
level as a trail of the belt coiled on the winding periphery of the winding member
20 when the belt holder is fixed to fix the belt, in order that the proffle of the belt
coiled on the winding periphery of the winding member can be made |
substantially uniform over the entire outer periphery.
This constructidn, in which .the belt holder is provided with the belt
supporting portion whose top portion becomes éubsfantially the samelevelas a

25 trail of the belt coiled on the windihg periphery of the winding member when the
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in the same direction as the coili ng direction X, and is wound around the 5
wi'nding nmenber A When a load is raised up, the winding nenber Ais 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 w nding nenber- A so as to hoist up
the |l oad through the belt B. When the load is 1owered down, the wi nding
menber Ais rotated in the 10 same directgon as the coiling direction X of

down the I oad kel BaBierinxed e Tistnanah. sl lokbaltta B Soledin fede pygimal
exerted on thavbding Bhovbh aleag e outer periphery of the winding member, thus
‘achieving a smooth winding and unwinding of the beit.
It is desirable that the belt fixing surface is provided with a projection to
5 apply resistance to slfp to the belt fixed by the belt holder, in order that the belt
fixed on the belt fixing surface can resist befng slipped over the belt fixing
surface by a load acting on the belt. _
This provided projection co’ntééted with the belt fixed to the belt fixing
surface can apply résistance to sli;; to the belt to provide hard slip of the belt
10  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 reéess for applying resistance
to.slip to the belt, in order that the'winding member can be made lightweight
and also the belt wound on thé outer periphery of the winding member can
15  resist being slipped over the belt fixing surface.
| The provision of the recess ?round the winding periphery provides the
advantage that the wfnding memb't_:ar 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
20 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

25 invention; /
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conventional type belt hoist described above, since the fixi ngm
bored in 15 the belt fixing surface C2 to extend towak ShéeeHslBeér Replaced
insertion bore Al at the center of the w nding nenber t he
fixing bore Dis restricted by the length between the b ,face
C2 and the shaft insertion bore Al and thus is inevitably of Ti dept h.
Because of this, this conventional type bslt hoist has a di sadvant age t hat
the fixture of the_free end portion qof the belt to 20 the w_ ndi ng menper
cannot be adequat Fig- 3d¢ apaniafgedsecienalidew of aMindingaesper ia thehelh heisto
the fixing bore D.
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. 5 is a partially cutaway, rear view of the belt hoist;
5 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 illusfration of the prior art. _
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to the accomp;nying drawing figures, an example of the
10 preferred embodiment of thé 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 cylindfical winding member
15 5 having a shaft insertion bore 51 at the center thereof and a winding periphery
52 on the outer periphery at the lehngthwise 'intermediate portion thereof and
rotatably supported between the p_a:ir c;f 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 hlate
20 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

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



3 SUMVARY OF THE | NVENTI ON Accordingly, the object of ‘the rese t | /ention
Is to provide a belt hoist in which the connection nd the
wi ndi ng nmenber is 5 strengthened in order to |nprov ty, with
a sinple structure. According to the invention, ther bel t

hoi st conprising a w nding menber around which a belt is mound sai d

wi ndi ng menber conprising a shaft inserti@n bore at-the center thereof; a

wi nding periphgly dg's &gbggetfa'ﬂ'néjﬁh\tle b RBtor 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 ha's'a belt fixing surface 53, as shown in Fig. 2,

which is formed by cutting off the windin.g periphery 52 of the winding member 5
levelly to extend over a length larger than fhe width of the beilt. __ The belt 4 is
fixed on the belt fixing surface 53 Via a beft holder 6 fitted on the belt fixing
10  surface 53 to press the end 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 rhember 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 shaftinsertion bore 51. At the each widthwise end of the belt fixing surface 53,
two ﬁxiﬁg bores 55 are bored with spaced apart longitudinally of the belt fixing
surface 53 at a proper interval so .ﬂ;at 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 ﬁxiné 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.



10° " a belt fixing surface for allow ng said belt to be fixed on said

w ndi ng periphery, said belt fixing surface V|ng1ammmakmm an
i nner dianeter of said shaft insertion bore; a belt on sald
belt fixing surface to press an end portion of sald a|d bel t
fixing surface; and a fixing bore which is so bored eIt fixing

surface so that a centre line of the fixing bore does not |ntersect with
the bel ' Tixing sufnadesthhokderg BPa (Bhiuer it oat irlc PerBoians et bavide BHE "
shaft insertion bore and the fixing bore is so bored in the belt fixin
surface as to ingertipsrieles Glhia telghcerrespandingin prsition tathe fi fxmg 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
5 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 borés 55 in the belt fixing surface 53 are bored.
10 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
15 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 'th{e 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
20 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 alléws 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 bf the end portion of the belt by use of the fixing

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



20" depth and inner dianeter of the fixing bore can be properTy selected
W t hout being subjected to restrictions -by theTﬁm,fe;tpjam@ﬁkéﬁemore at the

center of the wi nding nmenber. Thus, the connecti end portion
of the belt and a fixing nmenber situated in the n be
strengthened thereby increasing the reliability: I st. 4 1t
is preferable in this case that the belt Bol der conprises the belt hoist
Further, since tfié belt holder 6 is provided with the belt supporting portion

63 whose a tdp 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
5 the belt along the. outer periphery of the windihg 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 fo slip to the belt to provi;je hard slip of the belt 4 over the belt fixing
10 surface 53. Further, since the belt 4 wound on the winding periphery 52
engages in the recesses §7 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
15 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..th; first and second side plates 1A, 1B. Also,
a control means 8 is provided fér controlling the drive of the motor 2 by
swinging motion of the random coil preventing membér 7 in response to
20 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.

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



acciordi'ng to daim1l, Wﬁerei n said belt hol der conprises a belt hol di ng
f the

portion 5 having an insertion hole correspondi ng i nThi B
fixing bore and which confronts the belt fixing surfa o]
wi ndi ng nmenber between the shaft insertion bore and t phery;

and ‘a belt supporting portion projecting fromsaid belt holding portion and
having a top portion which is |ocated at substantially the sane |evel as an
end 10 of the_belt coile sSabd,w ndin ri . Of ' i ndi
menber, | n or qPGsid BE 7qri Wit a3 bOHaRR B R Pt R LetaRly Fborted
peri phery of the w ndjng nenber can be nade bstantial ly unifqrmover the
entire outer p@%@@rtpe?nﬁ@d&ﬁmﬂ&% Blates 'Wﬂmiécﬂ rotagy élﬁme %@mpgseJ]
provided with the belt _ ]

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

5 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 :brojected outward from the side plate 1A.

10  First and second protrusions 81, 82, each being formed by protruding one end.
portion of a boss having a'ﬂtt_ing 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 projectéd end

15 portion 70a and on sWinging paths along which the first and second protrusion
81, 82 movable in response to the turning of fhe 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

20 drive of the motor 2 when length of the belt 4 wound around the winding
member 5 decreases with the lowering of the belt 4 and circle diameter of the

belt 4 decreases below é 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 '

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



suﬁporting portion whose top portion is |ocated at substantially the sane
level 15 as a trail of the belt coiled on the w nding periphery of the
wi ndi ng nmenber when the belt holder is used to fix the belt, allows the
belt to be coiled in circle by sinply winding the belt along the outer
peri phery of the w nding nenber, thus achieving a snpboth wi nding and
unwi nding of the belt. It is desirable thed the belt fixing surface is
provi ded with rqQjection to 20 ., a lip,resjstance to the bel, i xed
byt he el t - nohadielt f sk the: Crdia idthatebal thd el ierearesBydr 3 sRocited 6 8o
can resist being slipped over the belt fixin? surface by a | oad actin%éon

, a

the belt. Thi sdipmeiedednghejilustiated eorhasdimentsaiat the autsids of theside piste

bett Tixing 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.
| 5 Further, as shown in Fig. 7, a hanging member 1C composed of a hook is
mounted between the side plates 1A, 1B at the fop 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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su?‘face can apply slip resistance to the belt to make—t—ai-HHeut—fort he

belt to slip 25 over the belt fixing surface when a s
exerted on the belt. 5 Further, it is advantageous “ m‘lgg m
nmenber is provided, on its outer periphery, with radira ext erdi ng

recesses for applylng resistance to slip to the belt’ in order that the
w ndi ng nenber can be made |ightweight 513 nd al so the belt wound on the

outer periphery of the w ndin nb
periphery 9 TETVHATYS CLAIMED Is:

1. A belt hoist comprising a winding _memb.er around which a belt is wound,
said winding member.comprising a shaft insertion bore at the center thereof; a
5 winding periphery for winding said belt thereoni a belt fixing surface for
allowing said belt to be fixed on said wihding periphery, said belt fixing surface
having a width not less than an inner diameter of said shaft 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 so bored in said belt
10 fixing surface aS to escape from said shaft insertion 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 portioh continuously projec_ting from
said belt holding portion and having a top portion which becomes subétantiaily
15 the same level as a trail of the belt coiled on said winding periphery of said
winding member when said belt hol_der is fixed tq fix said be.lt;
3. The belt hoist according to '¢Iaim 1, wherein said belt fixing surface is
provided with a projection to apply resistance to slip to said belt fixed by said
belt holder. |
20 4. The belt hoist according to Claim 1, Wherein said winding member is
provided, on its outer periphefy, with a radially inward extending recess for

ap'plying resistance to slip to said belt.

_
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rési st being slipped over the belt fixing surface. The provision of the
recesses around the wi nding periphery provides the advantage that the

wi ndi ng nmenber, and thus the entire hoist, can be nade |ightwei ght w thout
decreasing in strength. Besides, sharpness of the recesses 10 can apply
slip resistance to the belt to make it nore difficult for the-belt wound on
the outer periphery of the winding nenber to slip. BRI EF DESCRI PTI ON OF THE
DRAW NGS The invention will now be descr}ded with reference to the
acconpanyi ng drawi ngs wherein: 15 BELT HOXsT1 IS a vertically sectioned,
side view of the belt hoist according to the

ABSTRACT OF THE DISCLOSURE

A belt hoist for allowing fi)dure of a belt to a winding member to be

5 strengthened to improve the reliability, with a simple structure. | The winding
member éround which the belt is Qvound includes a shatft 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 fi;;<ing surface. The belt fixing surface has a

10  width not less than an inner diameter of the shaft insertion bore, and a fixing
bore is so bored in the belt fixing surface as to escape from the shaft insertion

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

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

bore.

15 Fig. 1

20



invention; Fig. 2 is an enlarged sectional view of a w nding nenber in the
belt hoist; Fig. 3 is an enlarged rear view of the w nding nmenber; Fig. 4
is a plan view of only a belt fixing surface of "Fig. 3; 20 Fig. 5is
a partially cutaway,, rear view of the belt hoist; Fi.g. 6 is a partially
broken, plan view of the belt hoist; Fig. 7 is a rear view show ng the
entire structure of the belt hoist; and Fig. 8 is an illustration of the

177

prior art.




6 'DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring now to the
acconpanyi ng drawi ng figures, an exanple of the preferred enbodi nent of the
invention is described below. It is to be 5 understood, however, that the
scope of the invention is by no neans limted to the illustrated

enbodi nent. A belt hoist shown in Figs. 6 and 7 conprises a pair of spaced
apart, opposing first and second side pbates 1A, 1B and a cylindrical

wi ndi ng nmenber 5 having a shaft insertionAdgore 51 at the center thereof and

a w ndi ng periphery.

Fig.?




100 52 on the outer periphery at the I engthwi se internediate portion
thereof and rotatably supported between the pair of side plates 1A, 1B via
a pair of bearings. In the shaft insertion bore 51 of the w nding nenber 5,
a drive shaft 31 is rotatably supported via-a pair of bearings. At an
outside of the first side plate 1A, a notor 2 having a notor shaft 21
connected with the drive shaft 31 15 and capable of rotating in a nornal
direction and in a reverse direction is disposed. The notor 2 forns a
driving neans. At an outside of the secéﬁﬁ’side,plate 1B, a reduction gear
mechani sm 3, including therein an over-I|oading prevent nechanism 3B and a
mechani cal brake 3C, for reducing rotational speed of the drive shaft 31 to
a lower rotational speed to be transmtted to the

59
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20 Wi nding menber 5 is disposed. The drive of the notor 2 drives the

wi nding nenber 5 to be rotated in the normal direction or in the reverse
direction through the drive shaft 31 and the reduction gear nechani sm 3.
The notor 2 is covered with a cover 2A nmounted on the first side plate 1A
and the reduction gear nmechanism3 is covered with a cover 3A nounted on
.the second side 25 plate 1B. 7 4/17
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The wi nding, nmenber 5 has a belt fixing surface 53, as shown in Fig. 2,
which is fornmed by cutting off the wi nding periphery 52 of the w nding
menber 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 5 surface 63 to press the end portion of the
belt. Al so, at opposite ends of the w nding periphery 52, radially
outwardly extending, disc-like flanges 64 are nounted, and the belt 4 is
coi l ed around the winding nenber 5 betw®d the flanges 54, as shown in Fig.
3. The belt fixing surface 63 has a width larger than an inner dianeter of

the 10 shaft insertion bore 51. At each wi dthw se end of the belt fixing
surface 583, —_— o —
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two fixing bores 55 are bored spaced apart longitudinally of the belt
fixing surface 53 at a proper interval so that they can escape fromthe
shaft insertion bore 51. At the wi dthwi se internediate portion of the belt
fixing surface 53 is provided a projection 56 which.extends | engthw se of
the belt fixing surface 53 15 to apply a resistance to slip-to the belt 4
fixed with the belt holder 6. The projection 56 may be fornmed by a
plurality of projections, instead of a |jne of convex projection used in
the illustrated enbodi ments. Further, irPhhe wi ndi ng periphery 52, a
plurality of recesses 57 which extend radially inwardly of the w nding
menber and serve to apply a resistance to slip to the belt 4 are forned 20
al ong circunference of the wi nding periphery 52 at specific intervals.
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8 “The' belt holder 6 has 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 a belt supporting portion 63
continuously projecting or 5 rising up in,the thickness direction thereof
fromthe belt holding portions 62 and having a top portion which is |ocated
at substantially the sane level as a trail of the belt coiled on the
wi ndi ng menber 5 when the belt holder is fixed to the belt.
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in the end portion of the belt 4 on the fixezl cribt@sd ; éé}g@u@%h@#@g!ﬁl
corresponding to the fixing bores 55 in the C;g;;.x(gpg ,{1@9@ ¢5&§L§f.
bored. The 10 __end_portign of the belt 4 on ;-L& pr s&a ei'r'l
fixed b BelENT SHeeT 6byt|ghten|ngfas F%, W§’§d ..... A

t he inskrf —pf{ the belt hol der nto e th R HO s*"d?l and
screwablyjengaged into [hge fixing bores 15 Now, when a heav L?g‘h 3
rai sed ¢r NQV 999 t hel bel t .g LEI"G b@-l% ﬁ{%&:?@@f@h irqe
| oad acti jdirecti H- l[: (B ection X of the belt 4
bei ng cqi ndi ng menb the belt hoist according to
the invqn elt fixi nggﬁ}a?'lél&ég3 has the width | arger

BACKGROUND OF THE INVENTION

Field of the Invention
- The presént invention relates to a belt hoist wherein a belt is wound
around a winding member which is rotationally driven jn a normal direction or in
a reverse direction to raise or lower or drag a load through the belt. |
10 De‘scription of the Prior Art
As shown in Fig. 8 and disclosed by Japanese Laid-Open Utility Model
" Publication No'. Hei 6(1994)-25290, a conventional type belt hoist is structured
so 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
5 toa winding periphery of the winding member A and the other end portion
thereof retaining a hanger or equivalent for helding a load. lFor winding of the
belt B around the winding member A, the winding memberA is provided, on its
outer periphery, with a generally L-shaped recess C comprising a stepped
portion C1 extending radially inward from the outer periphery, and a belt fixing
20 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 sulrface 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 is

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

9o 2 43% -
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sthan the inner dianeter of the shaft insertion bore 51 and the fixing bore
55 is so bored in the belt fixing surface 53 so as to escape fromthe shaft
insertion 20 bore 51, the depth and inner dianeter of the fixing bore 55
formed can be suitably selected without being subjected to restrictions by
the shaft insertion bore 51 at the cente; of- the wi ndi ng nenber 5. This
allows the 'fixing nenbers, such as the f&stening screws 10 fixed into the

Ly T
strengthened to increase the reliability of the belt hoist.
. fixing surface C2 at the side opposite %/o the stepped portion C1 of the recess C
in the same direction as the coiling direction X, and is wound around the
5 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

10 same direction as the coiling direction X of the belt B, to let 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 th_é 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

15 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 depth. Because of this, this conventional type
belt hoist has a disadvantage that the fixture of the free end portion of the beilt to

20 the winding member cannot be adequately sequred by use of the fastening

screw E screwed into the fixing bore D.
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‘9 Further, since the belt holder 6 is provided wth the belt supporting
portion whose top portion is |ocated substantially the sane |evel as a
trail of the belt coiled on the wi nding periphery of the w nding nenber 5
when the belt 5 holder is used to fix the belt, the belt can be coiled in
circle by sinply winding the belt along ghe "outer periphery of the w nding
menber, thus achieving a snooth wi nding and drawi ng of the belt. In

proj ection. 86 on the bert 1 SHMYPRY RETHEMENIONT " coheact with the
Pelt 4 Tixed on | ordingly, the object of the present mventibn s fo provide  belt hoist
in which the connection between the belt and the winding member is
~ 5 strengthened in order to improve the reliability, with a simple structure.
According to the invention, there is provided a belt hoist comprising a
winding member around which a belt is wound, said winding member
comprising a shatt insertion bore at the center thereof;
a winding periphery for winding said belt thereon;

10 a belt fixing surface for aliowing said belt to be fixed on said winding
periphery, said belt fixing surface having a width greater than an inner diameter
of said shaft 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 so bored in

15 said belt fixing surface so that a centre line of the fixing bore does not intersect
with any portion of the shaft insertion bore. |

According to this invention, since the belt ﬁxihg surface has a width
larger than the inner diameter of the shaft insertion bore and the fixing bore is
so bored in the belt fixing sutface as to not contact the shaft insertion bore, the

20 depth and inner diameter of the fixing bore can be properly selected without
being subjected to restrictioné by. the shaft insertion bore at the center of the
winding member. Thus, the connection between the end portion of the belt and

a fixing member situated in the fixing bore can be strengthened thereby

increasing the reliability of the belt hoist.
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10 sllp to the belt to make it difficult for the belt 4 to sllp over the
belt fixing surface 53. Further, since the belt 4
peri phery 52 engages in the recesses 57 in the w dﬁﬁﬂ-’\%i‘"r—
shar pness of the recesses 57 applies the resistangef{to slip to the
the belt 4 can be nmade even harder to slip over tlhe beﬂkcﬁgwmsgr
15 In"the enbodi mrent shown in Fi gs 1 and 5, random coi | #Pr,
menber 7 for normally pressing the belt agai nst {tF
of the winding nenber 5 to prevent randorﬁ coilingjof the belt 4 is
swi ngably supported on a pivot 70 between the first—and second side plates
1A, 1B. Also, a &dapreferai@amtms r:aswwltbebemoldamompnsasqheHp@Itdwste of
the notor 2 by sw nging
according to Claim 1, wherein said belt holder compnses a belt holdmg portlon

5 having an insertion hole corresponding in position to said fixing bore and which
confronts the belt fixing surface in the area of the winding member between the
shaft insertion bore and the winding periphery; and

a belt supporting portion projecting from said belt holding portion and
having a top portion which is located at substantially the same level as an end
10 of the belt coiled on said wind-ing periphery of said winding member, in order
that the profile of the belt coiled on the winding periphery of the winding
member can be made substantially uniform over the entire outer periphery.
This construction, in which the belt holder is provided with the belt
supporting portion whose top portion is located at substantially the same level
15  as a trail of the belt coiled on the winding periphery of the winding member
when the belt holder is used to fix the belt, allows the belt to be coiled in circle
by simply winding the belt along thé outer periphery of the winding member,
thus achieving a smooth windinQ and unwinding of the belt.
it is desirable that the belt fixing surface is provided with a projection to
20 apply slip resistance 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 slip resistance to the belt to make it difficult for the belt to slip

25  over the belt fixing surface when a straining force is exerted on the belt.



20 notion of the random coil preventing nenber 7 in response to changes in
circle dianeter of the belt 4 wound around the wi nding nmenber 5. Further, a
belt guide 9 with a belt guide bore 91 allowing the belt 4 to freely pass

t her et hrough is di sposed bel ow the random coil preventing nmenber 7 in such
a manner as to 10 be novable in the s direction as the smnnglng
direction of the random coil preventlng nenber 7.

Further, it is advantageous that the winding member is provided, on its
outer periphery, with radially inward extending recesses for applying resistance
to slip to the belt, in order that the winding member can be made lightweight

s 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 recesses 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 recesses

10 can apply slip resistance to the belt to make it more difficult for the belt wound
‘on the outer periphery of the winding member to slip.
BRIEF DESCRIPTIO'.N OF THE DRAWINGS

The invention will now be described with reference to the accompanying
drawings wherein:

15 Fig. 1 is a vertically sectioned, side view of the belt hoist according to thé
invention; |

Fig. 2 is an enlarged sectional view of a winding hember 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;

20 Fig. 5 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.
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The random coil preventing nenber 7 conprises a pair of spaced apart,
WHAT IS CLAIMED | S 1. A belt hoist conprising a winding nenber around
which a belt is wound, said w nding nmenber conprising a shaft insertion
bore at the center thereof; 5 a w nding periphery for w nding said
belt thereon; a belt fixing.surface for | owi ng said belt to be fixed on
said wi nding periphery, said belt fixing surface having a wi dth greater

than an inner di piEtSf ED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to the accémpanying drawing figures, an example of the
preferred embodiment of the invention is described below. ltis to be
5 understood, however, that the scope of the invention is by no means limited to |
the illustrated embodiment.
A belt hoist shown in Fig.s. 6 and 7 comprises a pair of spaced apart,

opposing first and second side plates 1A, 1B and a cylindrical winding member
5 having a shaft insertion bore 51 at the center thefeof and a winding periphery

10 52 on the outer periphery at the lengthwise intermediate portion thereof and
rotatably supported between the pair of side plétes 1A, 1B 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 bearingé. At an outside of the first side
plate 1A, a motor 2 having a motor shaft 21 connected with the drive shaft 31

15 and capable of rotating in a hormal direction and in a reverse directioﬁ is
disposed. The motor 2 forms a driving heans. At an outside of the second side
plate 1B, a reducfion 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

20 winding 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 rﬁotor 2is
covered with a cover 2A mounted on the first side plate 1A, and the reduction
gear mechanism 3 is covered with a cover 3A mounted on the second side

25 plate 1B.
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:0f said shaft insertion bore; a belt holder fitted on said belt fixing
surface to press an end portion of 10 said belt against said belt fixing
surface; and a fixing bore which is so bored in said belt fixing surface so
that a centre line of the fixing bore does not intersect with any portion
of the shaft insertion bore. 2. The belt hoist according to Caiml1,
wherein said belt holder conprises a belt holding portion having an

i nsertion hole corresponding in position to said 15 fixing bore and which
confronts the belt fixing surface in the area of the w nding nenber between
the shaft insertion bore and the w nding periphery; and a belt supporting
portion projecting fromsaid belt holding portion and

7.

The winding member 5 has a belt fixing surface 53, as shown in Fig. 2,
which is formed by cutting off 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
5 surface 53 to press the end portioh of the belt. Also, at opposité ends of the
winding periphery 52, radially outwardly extending, disc-like flanges 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
10 shaftinsertion bore 51. At  each widthwise end of the belt fixing surface 53,
two fixing bores 55 are bored spaced apart longitudinally of the belt fixing
‘'surface 53 at a proper interval so that they can escape from the shaft insertion
bore 5§1. 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
15 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 rhember and serve to apply a resistance to slip to the belt 4 are formed

20 along circumference of the winding periphery 52 at specific intervals.
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having a top portion which is located at substafi hap| AGEMENT SSHEET|
end of the belt coiled on said w nding peripher ' pgtel
3. The belt hoist according to Caim1l, whereilnlsaid b {'tﬁ&g [
is provided with a projection to apply resistande t00§IN§ t

fixed by said belt hol der. 4. The beltshoi'st cbrding to mil,
wherein sai'd wi nding nenber is provided, '
radially inward extending recess for_ 2 |l yin
said belt.
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vel as an
nmber. 20
surf ace

on its
5 :
The belt ho?ders has two, flat, bel?ﬁgldlng ortions 62 having four

insertion holes 61 in total corresponding in position to the fixing bores 55 on the
belt fixing surface 53, and a belt éupporting portion 63 continuously projecting or
rising up in the thickness direction thereof from the belt holding portions 62 and
having a top portion which is located at substantially the same level as a trail of
the belt coiled on the winding member 5 when the belt holider is fixed to 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 beit holder
6 by tightening fastening screws 10 inserted in 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 belt4 is
acted on by a large load acting in the same directidn 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 diamete.r of the shaft insertionl bore 51 and the fixing bore 55 is
so bored in the belt fixing surface 53 so .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 éllows 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 strengthened to increase the reliability of the belt hoist.
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Further, since the belt holder 6 is provided with the belt supporting
portion whose top portion is located 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 used 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 make it difficult for the belt 4 to slip 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 hérder 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 ihe. winding periphery 52 of
the winding member 5 to prevent random coiling of the belt 4 is swingably
supported ona 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
diaméter 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

REPLACEMENT SHEET

04 NOV 999




10
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,
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WHAT IS CLAIMED IS:

11

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 for allowihg said belt to be fixed on said winding
periphery, said belt fixing surface having a width greater than an inner diameter
of said shaft insertion bore;.

a belt holder fitted on said belt fixing surface to press an end portion of
said belt against said belt fixing suﬂ’ace; and a fixing bore which is so bored in
said belt fixing surface so that a centre line of the ﬁxihg bore does not intersect
with any portion of the shaft insertion bore.

2. The belt hoist according to Claim 1, wherein said belt holder comprises
a belt holding portion having an insertion hole corresponding in position to said
fixing bore and which confronts the belt fixing surface in the area of the winding
member between the shaft insertion bore and the winding periphery; and

a belt supporting portion projecting from said belt holding portion and
having a top portion which is located at substantially the same level as an end
of the belt coiled on said winding periphery of said winding member.

3. The belt hoist according tb Claim 1, 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 Claim 1, wherein said winding member is

provided, on its outer periphery, with a radially inward extending recess for

applying resistance to slip to said belt. REPLACEMENT SHEET
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