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BACKGROUND OF THE INVENTION 5 Field of the Invention o i{P@g .
present invention relates to a belt hoist wherein a hook is joinedt

free end portion of a belt wound around a w ndi ng nenber so that a | oad

hooked wi th the hook can be raised up or | owered down or dragged.

Description of the Prior Art 10 A_ldoubl e- hung tépe beI'Ej hoi strTb .
wherein a free end portion of a belt woun round a wi ndi ng nmenber is
fixed to a hoist body supporting ﬂﬂeE\QﬁEI'HEgINVENﬂQﬂnber thereto and a

hook is supported via a pulley so as to be freely ngvable ~along a
portion of the belt on the |oaded si deréleeH‘(ay/ ween the fixed free

BACKGROUND OF THE INVEN'fION
5 Field of the Invention
The present invention relates to a belt hoist wherein a hook is joined to a
free end portion of a belt wound around a winding member so that a load
hooked with thé hook can be .raisedfilj;') or lowered down or dragged.
Description of the Prior Art: ”

10 A double-hung type belt hoist wherein a free end portion of a belt wound
around a winding member is fixed to a hoist body supporting the winding
member thereto and a hook is supported via a pulley so as to be freely movable
along a portion of the belt on the loaded side extending between the fixed free
end portion and a coiled portion of the belt in a longitudinal direction of the belt

15 has already been proposed. However, a single-hung type belt hoist wherein
the hook is joined to the free end pgrtion of the belt wound around the winding
member has not yet been succes_s_ftillly developed.

In the single-hung type belt hoist, the mere holding of the free end portion
of the belt to the hook in a clipping manner results in occurrence of a slippage

20 atthe free end portion of the belt by a load acting on the loaded side of the belt, |
thus causing a problem that the free end portion of the belt is easy to fall out
from a holding portion of the hook.

SUMMARY OF THE INVENTION
Accordingly, it .is the primary object of the present invention to provide a

25  belt hoist which enables a hook to be firmly connected to a free end portion of a



end pot™¥n and a coiled portion of the belt in a |ongitudinal direction of
the belt 15 has already been proposed. However, a single-hung type belt

hoi st wherein the hook is joined to the free end portion of the belt
wound around the w ndi ng menber has not yet been successfully

devel oped. In the single-hung type belt hoist, the nere hol ding
of the free end portion of the beld to the hook in a clipping manner

bert by a1 odtP el aguning fEe RERRRoR B ool nsFRes T aRadh SLigdify

problemthat the free eng Sortion of the belt is easy to fall out

froma hol di HBaBB?EW)H"% o lﬁe hook. SUWARY OF
THE | NVENTI ON . Accordingly, it is the prinmary (?b' ect of the
present inventi onAtRelih@St aecydingo t%@l"f”%ioé‘tc%%ﬁe%ﬁaﬁﬂ ving &dkes 8nNde

firmy connected to a free end portion of a ]
portion and a hook connected to a free end portion of the belt, the hook

5 comprising a support rod around which the free end portion of the belt is wound
and a holding portion for holding the support rod in sandwich, and the free end
portion of the belt comprising a first coiling portion wound around the support
rod in direct contact with it and a sefpo‘nd coiling portion wound around the first
coiling portion of the belt in directz' contact with it, with the first and second

10  coiling portions of the belt being wound in opposite directions.

According to this invention, the first coiling portion of the belt is wound on
the support rod in direct contact with it and further the second coiling portion of
the belt is wound on the first coiling portion of the belt in direct contact with it.
With the first and second coiling portions of the belt wound around the support

15 rod in the opposite directions, the support rod is held in sandwich or in a
clipping manner by the holding portions. This enables the first coiling portion
and the second coiling portion to be both strung in a direction of tightening the
support rod by a load applied to t.r;e: belt. Thus, the support rod can be coiled
double tightly by the first and second coiling portions of the belt to prevent the

20 free end of the belt from falling out from the hook, thus achieving a firm
connection of the hook to the free end portion of the belt.

Preferably, the first coiling portion and the second coiling portion are
adapted to be continuous with each other through a turn-up portion. By virtue
of .the turn-up portion, the coiling direction of the first coiling portion and that of

25 - the second coiling portion can be made opposite to each other easily.



2 belt, although the free end portion of the belt is inserted in and
held in a clipping manner by the hook. A belt hoi st
according to the invention conprises a belt having a free end portion
and a hook connected to a free end portion of the belt, the hook 5
conprising a support rod around which the free end portlon of the belt is
wound and a hol ding portion for héldlng the support rod in sandw ch,

and the free end rti of the belt co S|n a first coiling
portion wound ar ot hﬁtﬂ%eqsﬁp‘g%?'@ble that &@db?‘ﬁq&d"%%f’ Bpisgsfirgh ?Hdlﬁec"&ﬁé a
second coiling portion wound around the first CO|I|n? portion of the
belt in di recfvVedapRing partians continyous tedbathrend pertionsftbe fitst cailiig pergion
portions of the belt being wound in opposite directions. _

Accor di ng t o &hisoveseappingn edche dthigrstardi thimdg gpar tfoonh obvétepdiagt posionsund

on t he support rod in direct contact with it and further the second
coi l'ing portiesntiiuous to bbitee€ dortichssrine sétohhecdlhﬂiéboﬁibd bhg o%gébﬂﬂgpf
the belt in direct contact with it. the first and second col I ng

portions of thR &ﬁélhe"gﬂﬂf‘cﬁ aéfQHE‘i'llréc}'bpveﬁHQQW\% p%rﬂén arn‘adar‘\ Bulsitfe Qﬁﬁé’é‘é bfhe

di rections, the support

manner by theghol g B%H%bfn%”ﬁort:@ﬂ,‘ FespaRRVES, Y séc':cgnsc} osg}lappl r{“ ion and

the fourth overlapping portion being adapted to be continuous with each other
'through fhe turn-up portion.
The provision of the first thrci)"ugh fourth overlapping portions yields the
10 advantage that the joint of the hook to the belt can be strengthened by fourfold
overlap of the first through fourth overlapping portions, together with the double
tight coiling of the support rod by the first and second coiling portions.

Further, it is preferable that the holding portion comprises a first holding
portion for holding the first through fourth overlapping portions in sandwich and

15 asecond holding portion for holding the support rod in sandwich around which
the first and second coiling portions are wound.

This construction enables the joint of the hook to the belt to be further
strengthened by holding the firs‘t through fourth overlapping portions in
sandwich by the first holding portion, in addition to holding the support rod in

20 sandwich by the second holding portion.
| BRIEF DESCRIPTION OF THE DRAWINGS

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

Fig. 1is a sectional view of the hook connected to the free end portion of

25 the belt of the belt hoist according to the invention:



and the.second coiling portion to be both strung in a direction of
tightening the support rod by a load applied to the belt. Thus, the
support rod can be coiled double tightly by the first and second
coiling portions of the belt to prevent the 20 free end of the belt from
falling out fromthe hook, thus achieViqg a firm connection of the
hook to the free end portion of the belt® Preferably, the first

cont i ndous. vi th aen 208 oot Sl R R PR Fiogl i rie o
that of | 25 "the EBean® agiarinenyted: sartcahseelonaiaienssdhe slcrdaton Siner
easily. Further, it is desirable that the belt further
conpri ses fi msindingmesyerraside only;over | appi ng portions continuous to both
end portions of the first coiling portion
Fig. 4 is a partly cutaway, rear view of the same;
5 Fig. 5 is a partially broken, plan view of the belt hoist;
Fig. 6 is a rear view showing the entire structure of the belt hoist; ahd
Fig. 7 is a sectional view of another embodiment corresponding to Fig. 1.
DETAILED DESCRIPTION O:F"THE PREFERRED EMBODIMENT
Referring now to the accomp;nying drawing figures, an example of the
10 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. 5 and 6 cbmprises a pair of spaced apart,
opposing first and second side plates 1A, 1B and a cylindrical winding member
15 5 having a shaft insertion bore 51 at the center thereof and rotatably supported
between the pair of first and second side plates 1A, 1B via a pair of bearings.
In the shaft insertion bore 51 o.f;t.fhe winding member 5, a drive shaft 31 is
rotatably supported via a pair of beérings. At an outside of the first side plate
1A, a motor 2 having a motor shaft 21 connected with the drive shaft 31 and
20 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

25 member § is disposed. The drive of the motor 2 drives the winding member 5



and overl appi ng each other; and third and fourth overl appi ng portions
continuous to both end portions of the second coiling portion and

over | appi ng 5 an outside surface of the first overlapping portion and an
out si de surface of the second overl apping portion, respectively, the
second over | appi ng portion and the fourth overl appi ng portion being
adapted to be continuous with each others t hrough the turn-up portion.

The provision,of the.first through fourth .oyerl apping.portiqns vyields, the
10 Bavant agotd haroted fiohentsmar feodismanip 166 Sioe Yitkttign TiadtghRrba by
fourfold overlap of the first through fourth overlapping portions,
t oget her V\Athshﬂf§3do@.mp the reductiopiggaf mashaniggn &  tThe aipo2is covened withea
first and second coiling portions. : Further, it is preferable

that the hol dcogemn2A mamtedoprine éestaide plate hA| dnddhe reductigmogearanediranism
hol ding the first through fourth overlapping portions in sandw ch and 15

a second hol dBrig cpoetddPwith ercdier diAngotiftedoPR sedordl sidessia@MBh around
whi ch the first and second coiling portions are wound.
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' wound and disc-like winding flanges 53, 53 projecting from the winding
periphery 52 at the opposite ends thereof. The flat belt 4 has one end fixed to
the winding perip-hery 52anda freeie'rid portion to which a hook 6 is detachably
joined. z'
10 The hook 6 comprises a generally J-shaped hook body 61, a hook’s joint
63 in which the hook body 61 is rotatably held at the basal end thereof via a
thrust bearing 62, and a support rod 64 around which the free end portion of the
belt 4 is wound, as shown in Figs. 1 and 2. The thrust bearing 62 and a_
retaining ring 65 therefor are carried by the hook body 61 at the basal end
15  thereof. |
The hooK’s joint 63 comprises two half joint bodies.63A; B63A, and two
fastening bolts 63B to join the Jomt bodies 63A, 63A together, abutting their
confronting surfaces to each other.. The thrust bearing 62 and the retaining
ring 65 are housed and held in between the joint bodies 63A, 63A at lower ends
20 thereof. Further, each of the joint bodies 63A, 63A is provided at its upper
inside portion with first and second holding portions 66, 67. The first holding
portions 66 are recessed with respect to the confronting surfaces of the joint
bodies and flatted to be contactable with the free end portion of the belt. The

second holding portions 67 are curved inwards from lower ends of the first

25 holding portions 66 to hold the support rod 64. When the jdint bodies 63A are



sandwi ch by the first holding portion, in addition to holding the support
rod in 20 sandwi ch by the second hol ding portion.

BRI EF DESCRI PTI ON OF THE DRAW NGS The invention will now be
described with reference to the acconpanyi ng ~drawi ngs wher ei n:

Fig. 1 is a sectional view of the hook gonnect ed to the free end portion of
25 the belt of the belt hoist according to the invention;

Lo s is a SrbeyRaeiid 07t AR BSIGRS Horedbofir doeis
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the belt hoist: The free end portion of the belt 4 comprises a first coiling portion 41

wound around the support rod 64 in direct contact therewith, first and second

5 overlapping portions 42, 43 extending continuously beyond both end portions

of the first .coiling portion 41, a second coiling portion 45 extending

continuously to the second overlapping portion 43 through a turn-up portion 44

so that it can be coiled in a directiori opposite to the winding direction of the first

coiling portion 41 to be wound a:'.ound the first coiling portion 41 in direct

10  contact therewith, and third and fourth overlapping portions 46, 47 extending

continuously beyond both end portions of the second coiling portion 45 to

overlap the first and second overlapping portions 42, 43. An outer surface of

the second coiling portion 45 is contacted with the second holding portion 67 so

that the support rod 64 can be held in sandwich or in a clipping manner via the

15 second coiling portion 45 and the first coiling portion 41, and further the third

and fourth overlapping portions 46, 47 are contacted with and held in sandwich

or in a clipping manner by the first l;olding portion 66.

In the embodiment shown in Figs. 3 and 4, a random coil preventing

member 7 for normally pressing the belt 4 against the winding periphery 52 of

20 the winding member 5 to prevent random coil of the belt 4 is swingably

supported dn 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.

25 Further, a belt guide 9 with a belt guide bore 91 for allowing the belt 4 to freely



Fig. 6 is a rear view show ng the entire structure of the belt hoist; and
Fig. 7 is a sectional view of another enbodi nent corresponding to Fig. 1.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Referring now
to the acconpanying drawing figures, an exanple of the 10 preferred
enbodi nent of the invention is described below. It is to be

under st ood, however, that the scope of the invention is by no neans limted

to the j. t. A belt hoist. shown,in-FEigs.
5°and 6 conpr Pees BERTBERTE Hieon netow the ranagi ol piSieic Bhfeel 2dh
side plates 1A, 1B and a cylindrical, K winding nenber, 15 5 having a shaft

i nsertion bor 8467 adPapRgr a%ix ke mavapledn taﬁégmﬁ@f%ﬁélqv\ 3 Bposwiaging direction
between the pair of first and second side gl ates 1A, 1B via a pair of

beari ngs. of thenrandeom peil preventinginember €. 51 of the wi nding nenber 5, a
drive shaft 31 is rotatably supported via a pair of bearings. At an’

outside of the firte mndipnpkall preventingMembenFtcomgridey angainofopatedsasdrt, 21
connected with the drive shaft 31 and 20 capable of rotating in a nornal

directi on &ndopposingeareis 171 aitioaré tolirie@eRrthe pivot 70NBtaBLR' sippbRels 2
driving neans. At an outside of the second side plate 1B,

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 :cé'ntactable with the belt 4; and a biasing

spring 73 for biasing the arm 71 ;oward the outer periphery of the winding

10 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

15 portion of a boss having a fitting bore outward, are arranged on the projected

end portion 70a with a spec‘:ifieq phase difference in the cifcumferential

direction and are secured theret_o’i with ‘screws so as to be changeable in

position. As depicted in a two-dot chain line in Fig. 3, at p_ositions near the

projected end portion 70a and on swinging paths along which the first and

20  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

25 around the winding member 5 decreases with the unwinding of the belt 4 and



a reduction

gear mechanism 3, including therein an over-I|oadi ng prevent

mechani sm 3B and a nechani cal brake 3C, for reducing rotational speed of

t he drive shaft 31 to a | ower rotational speed to be transmtted to

the winding 25 nenber 5 is disposed. The drive of  the notor 2 drives the
wi ndi ng nmenber 5 5

be rotated in the nornual

drive

covered with a
reducti on gear

second si de
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moun and

peri phery 52 on which a flat belt 4 is und and disc-Iike wi ndin

fl anges 53,
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opposite ends thereof. The flat belt 4 has one end fixed to

5

10

15

20

25

2 when the length of the belt 4 wound around the winding member 5 increases
with the winding of the belt 4 and the circle diameter of the belt 4 increases over
a specified circle diameter. In the illustrated embodiment, at the outside of the
side plate 1A, a cover 1F for covering the protrusion 81, 82 and the detection
switches 83, 84 is detachably attached to the side plate 1A with fastening
screws, as shown in Fig. 4. :'

Next, operation of this constructed belt hoist is described below.

The belt 4, when wound onto or unwound from the winding member 5, is
guided by the belt guide 9, passing through the beit guide bore 91 of the belt
guide 9. With the winding or unwinding of the belt 4 onto or from the winding
member 5, a load hooked with the hook 6 fixedly connected to the free end
portion of the belt 4 is raised, lowered or dragged.

At the free end portion of the belt 4 to WhICh the hook 6 is joined, the
support rod 64 is held in sandw;ch by the holding portion 67 in the condition in
which the first coiling portion 41 is wound around the support rod 64 in direct
contact therewith, and further a portion of the free end portion extending from
the first coiling portion 41 is turned down at the turn-up portion 44 so as to be
wound around the second coiling portion 45 in direct contact therewith. The
first and second coiling portions 41, 45 are coiled around the support rod 64 in
the opposite directions. As a result of this, the first coiling portion 41 and the
second coiling portion 45 are strung in a direction of tightening the support rod

64 by the load applied to the belt 4. This can provide the result that the

direction or |r¥the reverse direction through the

to
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t he wi ndi ng periphery 52 and a free end portion to which a hook 6 is

def achabl y joined. 10 The hook 6 conprises a generally
J-shaped hook body 61, a hook's joint 63 in which the hook body 61 is
rotatably held at the basal end thereof via a t hrust bearing 62, and
a support rod 64 around which the free end portion of t he belt 4 is

wound, as shown in Figs. 1 and 2. The t I ust bearing 62 and a

retaining ring 65 therefor are carrie hook t e end
15 %t her sof . Support 760 8448 e, R4 [gule gk B8N TEhaRE#Cans Rbling
bodi es 63A, 63A, and two fastenl n? bolts 63B to join the g0| nt bodi es
63A, 63A t ogeRaitions 48udbiafghe heltto prevent domfreerandchgortion atthe helt tamifaltinger .
The thrust bearing 62 and the retaining ring 65 are housed and held

i n between theutifomthébdoks FBAs, & 8Anaonheston efitlse hdok tb tiee ek, erfdupdrtien,
each of the joint bodies 63A, 63A is provided at its upper I nsi de

portion wth dfithetbetshribs @afidveldi ng portions 66, 67. The first hol ding
portions 66 are recessed with respect to the confronting surfaces of the

jo ]Qi tnthe bl b_(l)_ﬂ' eFuAner, thébt&sibA It RIthAY B&tent4 Brdvige thé8aealapgtHdton

the coiling direction of the first coiling portion 41 and that of the second coiling
portion 45 can be made opposite to each other easily. Also, the provision of
the first through fourth overlapping ;;_dftions 42, 43, 46, 47 yields the advantage
that the joint of the hook 6 to the bel; 4 can be strengthened by fourfold overlap

10 of the first through fourth overlapping portions 42, 43, 46, 47, together with the
double tight coiling of the support rod 64 by the first and second coiling portions
41, 45.

Further, the joint of the hook 6 to the belt 4 to be further strengthened by
holding the first through fourth overlapping portions 42, 43, 46, 47 in sandwich

15 at the first holding portions 66, in addition to holding the support rod 64 in
sandwich at the second holding portions 67.

In addition, the third and four@f{ overlapping portions 46, 47 of the free end
portion of the belt, which are positioned outside and are contacted with the first
holding portions 66 of the joint bodies 63A, 63A, as shown in Fig. 1, serve to

20 protect a load-applying portion of the belt 4 extending between the hook 6 and
the winding member 5 from contacting with the hook’s joint 63.. This can
provide the advantage that the belt 4 can be well protected from being worn out
by contact with the hook's joint 63.

The embodiment described above, wherein the second coiling portion 45

25 is provided at a nearer side to the free end of the belt 4, and the first coiling



second hol ding portions 67 are curved inwards froml| ower ends of the first
25 holding portions 66 to hold the support rod 64. When the joint bodies
63A are , 6 j oi ned

t oget her by tightening the fastening bolts 63B, the supporting rod 64 is
held in sandwich or in a clipping nannei by the second hol di ng portions.
The free end portion of the belt 4 conp Pses a first coiling portion 41

second 5 ofBH %Wﬁﬁpé%\f@?%%ﬁaw%‘?@é HEREED o @E‘néﬂﬂ& .

end portions of e first coi portion a,second c

portion 45 effEmeRilg portlon %#lﬁfﬂWG@B)ﬁtt%n?W@r%mjtl'(‘ﬁ‘/g'telea?fﬁf ﬂt) P?'f’on
43 through a turn-up portion 44 so that it can be coiled in a
directi on opavsi the secarnd coilingi portionrdfcis provided Bt affuriher side therefrpimpg@s
portion 41 to be wound around the first coiling portion 41 in direct 10
contact ther aolwn imriigt M. r dnatids fmodifitatiore alsay pthegspoporit cod @4, is4eld in

ext endi ng :
5 sandwich via the first coiling portion 41 and the second coiling portion 45
whose outer surface is contacted with the second holding portions 67, and
further the third and fourth overlapping portions 46, 47 are contacted with and
held in sandwich by the first ho!dinb'faortions 66, as in the case of the Fig. 1

embaodiment.

10



continuously beyond both end portions of the second coiling portion 45 to
overlap the first and second overl apping portions 42, 43. An outer surface
of the second coiling portion 45 is contacted with the second hol di ng
portion 67 so that the support rod 64 can be held in sandwich or in a
clipping manner via the 15 second coiling portion 45 and the first
coiling portion 41, and further the thind and fourth overl appi ng
portions 46, 47 are contacted wt Wi ch or in a
clipping manner by the first holdﬁﬁgnggﬂffﬁh$l Qg' In the

enbodi nent shown in Figs. 3 and 4, a r andom coi | preventing menber 7
for normally pressing the belt 4 against the w ndi ng periphery 52 of 20

the wi nding nmenber 5 to prevent randomcoil of the belt 4 is sw ngably
supported on B pi vét bell hasiveemprising ariselt dnadirge aofrde serld portaareand A hoék

Al so, a control nmeans 8 is provided for controlling the drive of the
nmotor 2 by conne%!éd]ﬂj saidTrée end Portidre of 8aidaselgoi | preventing menber 7 in
response to changes in circle dianeter of the belt 4 wound around the

wi ndi ng nmgnber 5. ﬁ hBBk e ns?né’%'éupfb‘dirﬂ%ogar‘&ﬁ":'a@h#&ﬂ'éa@\"r‘e@eenﬁoﬁd?’ugrjr

for allowngtheb 4tofr
of said belt is wound and a holding portion for holding said support rod in

sandwich, and
said free end portion of said belt comprising a first coiling portion

wound around said support rod inl:'direct contact with it and a second coiling
10 portion wound around said first coiling portion of said belt in direct contact with

it, with said first and second coiling portions of said belt being wound in

opposite directions.

2. The belt hoist according to Claim 1, wherein the first coiling portion and

the second coiling portion are adapted to be continuous with each other
15 through a turn-up portion.

3. The belt hoist according to Claim 2, wherein said belt further comprises

first and second overlapping porjt_iofns continuous to both end portions of the

first coiling portion and overlapping each other; and third and fourth

overlapping portions continuous to both end portions of the second coiling
20 portion and overlapping an outside surface of the first overlapping portion and

an outside surface of the second overlapping portion, respectively, the second

overlapping portion and the fourth overlapping portion being adapted to be

continuous with each other through a turn-up portion.

4, The belt hoist according to Claim 3, wherein said holding portion

25 comprises a first holding portion for holding the first through fourth overlapping

| comprissats
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pass therethrough is disposed bel ow the random coil preventing nenber 7 in
such a manner as to be nobvable in the sane direction as the sw nging

di rection of the random coil preventing nenber 7. The
random coil preventing nenber 7 conprises a pair of spaced apart, 5
opposi‘ng arns 71, 71 which are nmounted on the pivot 70 rotatably supported
between the first and second si de plate$21A 1B a rotary elenent 72
conposed of. a chisr orted.to, the ar

Che Tront BREIOMH N sAawich anch& Seeend PaTdiAg orih Eamasiding the SmoRt ot o
with the belt 4; and a blasLng spring 73 for bi asing the arm 71
toward t heins@rdwishrarenadywhich thefitst aadragcond coilingpertonsarewaunche rotary
el enent 72 can be nornally pressed agai nst the bel-t 4.

The control nmeans 8 is provided in the followi ng way. One | engt hw se

-
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end portion 70a of the pivot 70 is projected outward fromthe side plate
1A First and second protrusions 81, 82, each being forned by
protrudi ng one end 15 portion of a boss having a fitting bore outward,
are arranged on the projected end portion 70a with a specified phase
difference in the circunferenti al direction and are secured thereto
Wth screws so as to be changeable in position. As depicted in a
two-dot chain line in Fig. 3, at positiolr?s near the proj ected end
portion 70a and on sw nging paths along which the first and 20 second
protrusion 81, 82 novable in response to the turning of the pivot 70 are
swung, first and second det ectABgTBﬁQTCQEsTISE,DI% QUBE arranged as to be
adj ustable in position, respectively. The first detection switch 83, which
is formed by a limt switch aBEXThHALIS®E, is brought into contact
with the first protrusion 81 to stop the drive of the notor 2 when

llength of the bel ta heHBIsk cafablébpiimtly jdiRing & HoBK téTBTRRY elkd fekiopasiesbat,t h
t he unwi nding of the belt 4 and '

5 although the hook holds the free end portion of the belt in a clipping manner.
The hook includes a support fod around which the belt is wound and a.holding
portion for holding the support rod in sandwich, and the free end portion of the
belt includes a first coiling portion wound around the support rod in direct
contact therewith and a second coi'ilihg portion wound around the first coiling

10  portion of the belt in direct contact therewith, with the first and second coiling

portions of the belt being wound in opposite directions to each other.

15



8 .circle dianeter of the belt 4 decreases below a specified circle

di aneter. The second detection switch 84, which is forned by a limt
switch and the like, is brought into contact with the second
protrusion 82 to stop the drive of the notor 2 when the length of the
belt 4 wound around the w nding nenber 5 increases 5 with the w nding of
the belt 4 and the circle dianeter of the belt 4 increases over a
specified circle dianeter. In the illusfjpated enbodi nent, -at the outside of
t he side plate 1A, a cover 1F for covering the protrusion 81, 82 and
t he detection swi tches 83, 84 |3§detachably attached to the side
plate 1A with fastening scre s shown in Fig. 4. 10 Next ,

operation of this constructed belt h0|st i s described bel ow.

The belt 4, when wound §nto or, un nd4irom t he wi ndi ng nmenber 5, is

gui ded by the bel t gui de)\9, pﬁ i ng}through the belt guide bore 91 of the
bel t gui de 9. VVth he w ntk or gwﬁnding of the belt 4 onto or

fromthe w nding ed with the hook 6 fixedly

connected to the free 27d Jhe belt 4 is raised, |owered or -
dr agged. 4—66 |
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At the free end portion of the belt 4 to which the hook 6 is joined, the
support rod 64 is held in sandwi ch by the holding portion 67 in the

condition in which the first coiling portion 41 is wound around the
support rod 64 in direct contact therewith, and further a portion of
the free end portion extending from 20 the first coiling portion 41 is
turned down at the turn-up portion 44 so as to be wound around the
second coiling portion 45 in direct contact therewith. The first and

second coiling portions 41, 45 are coilzgzaround the support rod 64 in
the opposite directions. As a result of this, the first coiling portion 41

and t he second coiling portion 45 are strung in a direction of
ti ghtening the support rod 25 64 by the load applied to the belt 4. This
can provide the result that the support rod 64 can be

coil ed double tightly by the first and second coiling

he an an m
e
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portions 41, 45 of the belt to prevent the free end portion of the belt
fromfalling out fromthe hook. Thus, a firm connection of the hook
to the free end portion of the belt can be achieved. 5

Further, the provision of the turn-up, portion 44 provide the advantage that
the coiling direction of the first coiling portion 41 and that of the
second coiling portion 45 can be nmade opposite to each other easily.
Al so, the provision of the first through fourth overlapping portions
42, 43, 46, 47 yields the advantage 377 that the joint of the hook 6 to
the belt 4 can be strengthened by fourfold overlap 10 of the first

t hrough fourth overl apping portions 42, 43, 4, 4}/, together wth the
doubl e tight coiling of the support rod 64 by first and second coiling
portions 41, 45. .Furt her oi nt of the hook 6 to the
belt 4 to be further strengthe —BY- —— - - --HOLC rst through
fourth overlapping portions 42, 18§ at the first
hol di ng portions 66, in additi
sandwi ch at the second hol ding |p
third and fourth overlapping p

ii i;x d|ng Iﬁe S%;

i 546 47bf the
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portion.of the belt, which are positioned outside and are contacted with

the first hol ding portions 66 of the joint bodies 63A 63A as shown
in Fig. 1, serve to 20 protect a |oad-applying portion of the belt 4
ext endi ng between the hook 6 and t he wi nding nenber 5 from contacting

with the hook's joint 63. This can “grovide the advantage that the
belt 4 can be well protected from bei ng{brn out by contact with the
hook's joint 63. The enped «. descri bed above, wherein the
second coiling portion 45 25 is/rovided ak a nearer side to the free end
of the belt 4, and the first coi/)i
10 portion 41 is provided/at /a furtier shde therefrom nay be

nodi fi ed such that the fil portlion 41 is provided at a
nearer side to the free end of ¢ '
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5 sandwich via the first coiling portion 41 and the second coiling portion

45° whose outer surface is contacted with the second hol di ng portions
67, and further the third and fourth overlapping portions 46, 47 are
contacted with and held in sandwi ch by the first hol ding portions 66,
as in the case of the Fig. 1 enbodi nrent. 10 _
11 . VWHAT IS CLAIMED | S: 1. A bel t
hoi st conprising a belt having a free end_portion and a hook

connected to said free end portion of sal@ belt, 5 sai d hook

conprising a support rod around which said free end portion
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of said*telt is wound and a hol ding portion for holding said support rod in

sandwi ch, and said free end portion of said belt conprising a
first coiling portion wound around said support rod in direct contact
with it and a second coiling 10 portion wound around said first coiling
portion of said belt in direct contact with it, wwth said first and
second coiling portions of said belt being wound in opposite

di rections. 2. The belt hoi st éé%ofding to Claim1, wherein the

oi ling portion are adapted to
turn-up portion. 3.

sai d palt further conprises
ous both end portions of

first coiling portion and t he second
be continuous with each other 15 through
The belt hoist according to Claim2, yRerei
first and second overl appi ng portions ¢pntifm

t he first coiling portion and ovempeginag{each other; and third and
fourth over | appi ng Eﬁ{tions cont( th end portions of the
second coiling 20 porti and over| app sigﬁ surface of the first
overl apping portion and \ out si dg imgg’ elgngnd overlapp{ng

portion, respectivgly, The sgromd
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over | ‘ahgMd portion and the fourth overlapping portion being adapted to be
continuous with each other through a turn-up portion. 4, The bel t
hoi st according to Caim3, wherein said holding portion 25 conprises a
first holding portion for holding the first through fourth overl apping

12 portions in sandwi ch and a second hol ding portion for holding the
support rod in sandw ch around which the first and second coiling portions
are wound. /7
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