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~+he~’l nvention The present invention relates to a belt hoist wher&infa 3
wi ndi ng nmenber for winding a belt thereon is rotationally supported
between a pair of opposing side plates. Description of the.Prior Art 10 —
Belt hoists of this kind are known as di scl osed by Japanese Lai d- Open -_
Utility Model Publications No. Hei 6(1994)-25290 and No. Hﬁm\mﬂmﬁm 386,
for exanple. The belt hoists disclosed bx{ t hese publicatio ' -
structured that a flat belt reflATHE 6 AHEODRVEINTEYNI val ent at itosod
end portion is wound around the w nding nenber rotationally driven by a
normal and reverse rotation 15 notor.BELE H@IIT i s taken up on or paid out
fromthe w nding nenber to hoist up and down or drag a | oad through the
belt. Further, the belt hoist disclosed by the Japanese Laid-Qpen Uility
Model Publications No. Hei 5(1993)-32386 is so structured that parts to be
detected are fitted to the @gbkdﬁogwgﬁ TRE RfERTRRG a | engt hwi se

et [

direction thereof and 20 an overw ndi ng ecting sensor and an

over -| oweri ng-. det i or are retained to a fixed nenmber of the hoi st
W th spac%ng%"g@nﬁﬁﬁh%qﬁ\g@ at a specified interval to be opposite to the

Phe. bel t. when tnbe cepeeth ok areeiaos 8 Thob iy ndng Vil Beplis

From t he. Sender $indingeeuahiharAEn el i NPT 76 BRpeer B sserpasing
side plates.
Description of the Prior Art
10 Belt hoists of this kind are known as disclosed by Japanese Laid-Open

Utility Model Publications No. Hei 6(1994)-25290 and No. Hei 5(1993)-32386,
for example. The belt hoists disclosed by these publications are so structured
that a flat belt retaining a hook or equivalent at .its front énd portion is wound
around the winding member rotationally driven by a normal and reverse rotation

15 motor. The beltis taken up on or paid out from the winding member to hoist up
and down or drag a load through the belt.

Further, the belt hoist discl_o'ised by the Japanese Laid-Open Utility Model
Publications No. Hei 5(1993)-3.23‘86 is so structured t'hat.parts to be detected
are fitted to the belt at several points along a lengthwise direction thereof and

20 an overwinding detecting sensor and an over-lowering detecting sensor are
retained to a fixed member of the hoist with spacing from the belt at a specified
interval to be opposite to the parts to be detected at the time of the overwinding
and over-lowering of the belt. When the respective sensors are opposite to
the related parts to be detected, rotation of the motor is stopped according to

25  the output from the sensors to prevent the overwinding of the belt.
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2 This constructed belt hoist of conventional type has the advantage that
. various kinds of components of the hoist can be prevented from breakage
resulting fromthe overwi nding of the belt at the time of hoisting up and
down or dragging a |load through the belt, but it has di sadvantages t hat
parts count 5 increases and thus structure is conplicated, due to the
structure that the parts to be detecéed are provided at several points of
the belt and the sensors are provided at the fixed nenber. In addition,

since this convenisi cumatruciaee bbrlHoist ificonvbatomal typarsad e pdeardage tigatt he
belt frombeing taken up with twisted, the belt may sonetinmes be coil ed

random y. 10 SUMMARY s O E&ﬁpbﬁ%ﬁ?ﬁ@tﬁﬁﬁgi HaRObY¥ pcienl fok BredkiRe

present invention is to provi oi st which enables the belt to be
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sinple stru urt'e i nve
conprises a,w ndin 15 nmenber .ar ound i.ch a pelt is wounpd; drive ans
for drivindPHENG %dlpﬁa thﬁ%‘ﬁ@éme %eﬁaﬁ\é\ﬁfﬁ AN Icl??ﬁcé’\?@i?%"?g S fP¥dsed
agai nst the belt wound around the w nding nmenber to E)r event a random coi |
of the Bel tiNCiagses AdbiuSIUCtyRds SAMPHERIRENHEPR BANA §IHEHABITRAY themasiSonse
to changes in circle diameter of the belt; and control neans for
cont rol I'i ngodve detestted ipse rpvidederirsevem! ippints s dhathethand the sease@ndém coi |
preventi ng nmenber when the circle dianmeter becones a specified dianeter.
Accordi ng tmrovidesi ahtrenfiked mevnber.t he dadittonymimeke #niewnmhvehtomaintgpadelimenber
is wound or unwound by the winding menber being rotationally driven by the
drive neansh@ibt héenbdint@artd for arevartingithe bek fiorgbeingtakgyiupgyvith tvaated, {head
belt may sometimes be coiled rando;nly.
10 SUMMARY OF THE INVENTION
Accordingly, the object of the present invention is to provide a belt hoist
which enables the belt to be prevented from taken up in a twisted state and
from being overwound, with simple structure.
This invention is directed to a belt hoist which comprises a winding
15 member around which a belt is wound; drive means for driving the winding
member; a random coil preventing member pressed against the belt wound
around the winding member to pr_e_v_ent a random colil of the belt, the random
coil preventing member being movable in response to changes in circle
diameter of the belt; and control means for controlling drive of the drive means
20  inassociation with the random coil preventing member when the circle diameter
becomes a specified diameter.
According to this invention, when the belt wound around the winding
member is wound or unwound by the winding member being rotationally driven

by the drive means at the time of raising or lowering or dragging a heavy load

25 with the hoist, the belt is kept on being pressed against the winding member by



25 with the hoist, the belt is kept on being pressed agai nst the w nding

. menber by 3 the randomcoil preventing nmenber which is novable in response
to changes in circle diameter of the belt resulting fromthe raising or

| owering of the load. Thus, the random coil preventing nenber is always
pressed against the belt so that the belt can be wound on the w nding
menber in a proper posture at all 5 times without being tw sted, thus
preventing the random coil of the belt3 against the winding menber.

Further, thghedtandenotoit bﬁév@hiiﬁ? nigpaber Wisich @sﬁmobeRﬁinVrie@th_@e fEPEHdrRfesh®ans
associated wth the randomcoil preventing nenber novable in response to

changes in Giiré@'cﬁaﬁqe?éfeﬁgﬂ'begf)eltt 'F'@stﬂf?rl]c% from?néjféi\éﬁ]d%?“ﬂﬁ/vérz?&t%ﬁtetlﬁ,c{y& ving

to 10 wind and unwi nd t t unti he circl e difaneter
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prevented. 15 Besjdes, the prevention of the overw ndi nq of the belt is
ef f ect e t hHEEGHVItRKE DgdRg byistate thumersiveatng the e3rdam eilirltbe Pelagainst s

associated with the control neans for controlling the drive of the driving
means. Thi stheawinstieg megnbeéme advant ages that the prevention of the random

coil and overwi nding of the belt can be achieved with reduced parts count

and sinplified $turtheruthe, davelof the d2@ heiasis is aonbm|lrdnié dio¢ woetdobmerasiuced

costs as a whole. Further, it is preferable in this case that the random

coi | preventbsgriateemizh the reedslpPoeit beskdrtingheembti mevaseber rexpohse he
swi ngabl e outwardly with respect to a radial direction of the w nding
menber and tRaggeRKScitidS®dmeter of the belt. The drive means is kept on driving to

10  wind and unwind the belt until the circle diameter of the belt becomes a
specified diameter and is stopped when the circle diameter reaches the
specified diameter, by the control of the control means associated with the
random coil preventing means. Thus, the overwinding of the belt and the
resulting breakage of the components of the hoist can be prevented.

15 Besides, the prevention of the overwinding of the belt is effected through
the use of the random coil prevent_ing member which is associated with the
control means for controlling the driYe of the driving means. This can provide
the advantages that the prevention of the random coil and overwinding of the
belt can be achieved with reduced parts count and simplified structure, and the

20 hoist can be manufactured at reduced costs as a whole.

Further, it is preferable in this case that the random coil preventing
member is so supported to the winding member as to be swingable outwardly
with respect to a radial direction of the winding member and is always biased
toward an outer periphery of the winding member by a biasing spring.

25 With this construction in which the random coil preventing member is so



toward an outer periphery of the w nding nenber by a biasing spring. 25

. Wth this construction in which the randomcoil preventing nenber is so 4
supported as to freely swing and also is biased to the outer periphery of
the w nding nmenber by the biasing spring, although the circle dianeter of
the belt changes in response to the wnding or unwi nding of the belt wound
around the w nding nenber, variations in the biasing force acting to the
belt can be 5 mnimzed to effectivel ¢ prevent the belt from being tw sted

no matter "‘%@éﬁn%or?écf %ISGEB;H@éSTEtSI in®bnHN8sH% bidsed & #% duls pEMIUR CRithe

preventing er can re swung 1 n response to changes incircle
dianeter of the belt to accguratel control th riv f, ri ns
with the ai WIGHNG FePRRRITLS Plesint iy thoH@ﬁt}g?.C'ﬁ%gﬂéésdqgtaeb|°ﬁ(ﬁ? B el ¢
hoi st further conprises (i rotrusjons provided an axial,end paortion
of a pivot SHFICHW Fpenss K IR nwmré%?&rge Reliiednd erauridnsi 'y
supported and (ii) detection switches capable of operation by contact with
t he protruswWonENghBAMDRE, YRFfiglieNsdimitRe &riagingt isceetindkdeHbs” Belt GeecPei ed
di aneter. 15 The protrusions and detection switches serving as the control
means ar® prioiided tateffdotivali ptevent tpobeitoitomf belrg pivisted sieaMmatier wias
random coi |l preventing nenber, and the protrusions are brought into
contact W t Birtleedismietersrzhyibalt inhi Ao} the rdhdem odil preveattingimgmiveansan be
controlled when the circular dianeter of the belt reaches a specified

di ameter. TR f|RhaRgeAPEsp&RR t@rcﬁxéhges iheird drahviatdragrahe belthatacchiately
protrusions and the switches can be located at an outside of a support

member SUpP%HrBQtthteh@ri\;é"ijﬁ'[)Beﬁmé m%’éﬁg‘%ﬂpfi M & hgﬁr’{érﬁ&?ﬁ colMBr&fesfipgee of

the detection swtches can easi|ly performed wt
member.
10 Desirably, the belt hoist further comprises (i) protrusions provided at an

axial end portion of a pivot shaft on which the random coil preventing member
is pivotally supported and (ii) detection switches capable of operation by
contact with the protrusions when the circle diameter of the belt reaches a
specified diameter.

15 The protrusions and detection switches serving as the control means are
provided at the axial end portion of the pivot shaft of the random coil preventing
member, and the protrusions are brought into contact with the switches via
which the drive of the driving means is controlied when the circular diameter of
the belt reaches a specified diameter. This arrangement can provide the

20 advantage in that the protrusions and the switches can be located at an outside
of a support member supporting the random coil preventing member so that
maintenance of the detection switches can be easily performed without
affecting the random coil preventing member and the winding and unwinding of
the belt. Besides, the use of these protrusions and detection switches

25 enables the control means to be simplified in structure and also enables the



affecting the random coil preventing nenber and the w ndi ng and unw ndi ng
.of ‘the belt. Besides, the use of these protrusions and detection sw tches
25 enabl es the control nmeans to be sinplified in structure and al so enabl es
the 5 drive of the drive neans to be surely controlled by the control
means. Further, this invention is also directed to a belt hoist including a
belt guide having a belt guide portion which is arranged between two
spaced apart opposing side plates in®such a freely sliding manner as to
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can be wound anto the w ngi n rrenbeé. 'hn. a ood ﬁ]osture at all 10dti nes,
thus prevenf®HE9pBsie!biige g8 VeSS ﬁgaf‘% BelEsTn ¥t PECEd 0fPE e

belt. Besides, since the belt guide, which is supported in such a slidable
nmanner as tBPRP$IOW sidr Platagimguet atfrelpelidingroamaet 2 e el toe windieg of i s
slid relative to the side plates in response to changes in circle dianeter
of the HeltthEsbelbarmlrat heneindiveg mentharg nenber, the belt guided by the belt
gui de can be snoothly wound on or unwound fromthe w nding nmenber while
twi st .in the belAccondinghte #is éhyentivay airtcedtnaybehds bplitedydthe Bekfgriddl vy,
the belt hoist includes a | oose belt sensor for detecting |ooseness in a
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Wth this conshehctd®nd BrWAIES e A SRRl irF 8NEHdontipecdirassakelol
particularly can be wound onto the;. winding member in a good posture at all
10  times, thus preventing possible breakage resulting from the random coil of the
belt.

Besides, since the belt guide, which is supported in such a slidable
manner as to allow the winding of the belt around the winding member, is slid
relative to the side plates in response to changes in circle diameter of the belt

15  wound around the winding member, the belt guided by the belt guide can be
smoothly wound on or unwound from the winding member while twist in the beit
can be surely prevented by the belt guide.

Preferably, the belt hoist includes a loose belt sensor for detecting
looseness in a part of the belt to be guided which is arranged on a moving path

20 along which the part of the belt to be guided into the belt guide portion moves.

With this construction including the loose belt sensor, the loose belt
sensor works when the belt paid out loses its tension, due to a hook at the free
end of the belt being in contact with the ground or being caught on an obstacle

in the course of the unwinding of the belt or any other reason, and rotation of

25 the winding member can be stopped immediately in accordance with the



sensor works when the belt paid out |oses its tension, due to a hook at the
-free end of the belt being in contact with the ground or bei ng caught on
an obstacle in the course of the unwi nding of the belt or any other
reason, and rotation of 25 the w nding nenber can be stopped imediately in
accordance with the 6 detected result of -the |oose belt sensor. Thus, the
random coil of the belt resulting fromthe w nding nmenber being rotated in
the state that the belt being paid o has lost in its tension can be
prevented. Hutddied result @f ahseovbddieitogsarfsort h&hbe) the eanddmngpilf oothe belt

wi ndi ng nmenber being kept on rotating even after the 5 wound belt is paid

out entirelyg éiﬁ‘trhgjifr%ﬁwe% wrrf%s\{r?gg\ﬁr%%beFlbreHbefotatetd ﬂn&héc&@t@ttﬁg@m@%élmém@ne of

the belt guide and t side plates 1is provid h engagi ng projections

and the oth lﬂocgutt&fshIBgL e%xo%rl%nttﬁbe re?)eﬂf’ed)l lgﬁ héd a%%ﬁ‘s@‘%ﬂn%ﬂ‘f‘ng%fg“' de

slits engag ! en gagl ng pro ections an xfen st from
an inner itjon at whi of a,10 m nimu | e d| anet er hangs
down to an b 'tb%%l&m%ﬁoﬁ p%W'@H‘rpHEe%@Pf bgingke 1 e ?\éqr}aa{gqré ter
hangs down. This construction includi n the e gz ag proj ections and the

gui de sl?t s WoANdRt isrRalgQut e@grqj)écgr@, tPe§f‘?\geé"? a standard range from
the inner position to the outer position in response to changes in circle
di aneter of the Father, ifhis$ @dyaniageousidwtiane el t@elt pHidadiGh Bveesidaaltas or

unwound, the belt is put into place to be vertically hung down fromthe

wi ndi ng menieprovaded Wity ebgagihg frejectigns ded tbarotber of the bielteguidesodgbe from
| oad applied froma hanging heavy | oad. This enables the durability of the
bel t gui de tsiddeplerdzans egrovidadasitmogyidandlial emgageableeswitiy ithei enghging

resi stance between the belt guide and {he belt to be reduced 20

ancr easi ngl yrojebiSnPEAYi it aisHihg &t #shsRoRYaNtiIAAEr bBSitivh R ivitgctatik beondi ng
10  minimum circle diameter hangs down to an outer position at which the belt of a
maximum circle diameter hangs down.

This construction including the engaging projections and the guide slits
allows the belt guide to well slide in a standard range from the inner position to
the outer position in response to changes in circle diameter of the belt. This

15  provides the result that whenever wound or unwound, the belt is put into place
to be vertically hung down from the winding member, and thereby the belt guide
can be effectively escaped from loa%j applied from a hanging heavy load. This
enables the durability of the belt guide to be enhanced increasingly and also
enables frictional resistance between the belt guide and the belt to be reduced

20 increasingly, thus providing the advantage that the winding and unwinding of
the belt onto and from the winding member can be more smoothly performed.
Further, in a case where the guide slit is adapted to have a length somewhat
larger than the abovesaid standard range, that could provide the result that

when the belt is slanted in front or in behind with respect to the side plates by a

25 heavy load dragged, the slope of the belt at the belt guide can be made gentle



the belt onto and fromthe w nding nenber can be nore snoothly perforned.

- Further, in a case where the guide slit is adapted to have a | ength
somewhat | arger than the abovesaid standard range, that could provide the
result that when the belt is slanted in front or in behind with respect to
the side plates by a 25 heavy | oad dragged, the slope of the belt at the
belt guide can be nmade gentle 7 by the belt guide noving al ong the guide
slit to an extent beyond the standard'7range. This can provide the

advant age t batheabdh aggde ehovirid alonguse qfide st foean extant deyowdthe dtaredarahi | e
twist in the belt is being prevented. Further, it is preferable in this

case that t 9IS 8apRbEEE IR addftagl thARREfaddIhg veork®Y-e efuhabeftor m
so t hat the%éﬁ] Slg?ldeaﬁsp?non-rot at abl egrel ative %g(} gt he ?iyde pl ates. This

all ows the I aShdy v e Ladfdqrel ative to the
si de pIatesB&E§eggéfgghgfQﬁ%?é&ggwgbgggﬁwg%ggggggnt that the belt guide may
be rotated to use the belt to bulge bet t qui de.
wi ndi ng 10 rrenbgﬂr&ﬁ 'nnt'ﬁeprt?z?rfagles”b g ?ﬁﬁ\geﬁ%te{&%egﬁé%/glgglé}g’b%ggg% ;%‘?8 in
an unwi nding direction by a driving force applied fromthe w ndi nmber
si de car® beSh@FP%Q/EHP@d‘QW'GWP‘F\'ﬁbt?ém that &‘%9%‘893'0% '5%&'Wt§ta%ﬁerl|%%§[}$ of
the belt. BRI EF DESCRI PTION OF THE DRAW NGS The invention will now be
descri bed wthéhsidefpdatasce to the acconpanying 15 drawi ngs wherein: Fig. 1
is a vertically sectioned, side view of the belt hoist according to the
i nvention; Fig. This ellawsahelhelcguidedy beeslid witbaubbeirtgeraaiag, relatjvg. togthes a
front view of part of a detection swtch;
side plates. By virtue of this, a possible accident that the belt guide may be
rotated to cause the belt to bulge” between the belt guide and the winding
10 member when the belt is paid out in a nearly unloaded state in an unwinding
direction by a driving force applied from the winding member side can be
prevented from happening, to ensure a smoothly paying out of the belt.
BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be described with reference to the accompanying
15 drawings wherein:
Fig. 1 is a vertically sectioned, side view of the belt hoist according to the
invention;
Fig. 2 is a partly cutaway rear view of the same;
Fig. 3 is a front view of part of a detection switch;
20 Fig. 4 is a side view of Fig. 3;
Fig. 5 is a partly omitted front view of a belt guide and a loose belt sensor;
Fig. 6 is a sectional view taken on line X-X of Fig. 5;
Fig. 7 is a sectional view taken on line Y-Y of Fig. 5;

Fig. 8 is a partly omitted plan view of the belt hoist; and

25 Fig. 9 is a rear view of the entire structure of the belt hoist.



20 Fig. 4 is a side viewof Fig. 3; Fig. 5is a partly omtted front view
-of a belt guide and a | oose belt sensor; Fig. 6 is a sectional view taken
on line X-X of Fig. 5; Fig. 7 is a sectional view taken on line Y-Y of Fig.
5, Fig. 8 is a partly omtted plan view of the belt hoist; and 25 Fig. 9
is arear viewof the entire structure of the belt hoist. 8 DETAILED
DESCRI PTI ON OF THE PREFERRED EVMBODI MEMT Referring now to the acconpanyi ng

drawi ng figures, an exanple of the preferred enbodi nent of the invention is
descri bed bel owDETAILED DESECRIMUIGNSDBAHE PREMERREMEMBODIMEdJe of the
invention is by no means limted to 5 the illustrated enbodi ment. A belt

hoi st shown in Ref§ring W t the aptampaigbdnaidrwmgrtiguresf sppecatplepst the
opposite first and second side plates 1A 1B; a nornal and reverse rotation

mot or 2 Sergagwr@@ %@b&f&mﬁ@ﬁ”éﬁ 188 riaverfibrtis ade e H e pdw !t hat fisrgt pei de

plate 1A and cover wth a cover 2A; and a reduction gear nechani sm 3

! | udi 0 | . : . K

3G, ar Lzﬁgé‘@niﬁrsf’oéoﬁf b&??eﬁ'a@%?t’ f%is%éa%%ﬁﬂ?é;!@%‘Wﬁ?gﬁg%ﬁﬁﬁﬁ?‘%@@%ﬁo& th a

cover . Furt. i i i ndi nb 5, d whi ch fl bel
ve reH @%f%gd%mtlgcp‘ncg“ Cﬁo W ndi ng nenper aroun Ich a at Dbelt

4 fitti gat st end portion thereof is wound and which
is associated wth the reduction gear chani,.sm 3, .is rotatabl support ed
3P4 ChEPRARET ARt

via bearing neafdelsNeigt s Inosiiane Pds erviged ?iwt@_a PR HEPRFET 8BAYf t he
w ndi ng menber 5, a drive shaft 31 having a first gear of the reduction
gear nmechanpepeste first gt 88¢gnd sidppdatesd! A ABbaaRPingal anthéeveisedotdiion 31
is connected with a notor shaft 21 extending fromthe notor 2 at one end
t hereof so a®tdrd bervagsas dave thdans, arranged at an outside of the first side plate 1A

and covered with a cover 2A; and a reduction gear mechanism 3 including an

10  over-loading prevent mechanism 3B and a mechanical brake 3C, arranged at

an outside of the second side plate 1B and covered with a cover 3A.

Further, a cylindrical winding member 5, around which a flat belt 4 fitting a
hook 40 at the utmost end portion thereof is wound and which is associated
with the reduction gear mechanism 3, is rotatably supported via bearing means

15  between the side plates 1A, 1B. In the inside of the winding member 5, a drive
shaft 31 having a first gear of the reduction gear mechanism 3 is rotatably
supported via bearings. The drive jtshaft 31 is connected with a motor shaft 21
extending from the motor 2 at oné end thereof so as to be associated in
operation therewith so that the winding member 5 can be rotated by drive of the

20 motor 2 in the normal direction or in the reverse direction through the motor
shaft 21, the drive shaft 31 and the reduction gear mechanism 3.

The winding member 5 is rotated in the normal direction by the motor 2 to
wind the belt 4 around the winding member 5 so as to hoist up a heavy load

through the belt 4 or is rotated in the reverse direction to pay out the belt 4 from

25 the winding member 5 so as to hoist down the heavy load through the belt 4.



operation therewith so that the wi nding nmenber 5 can be rotated by drive of
- the 20 notor 2 in the normal direction or in the reverse direction through
the nmotor shaft 21, the drive shaft 31 and the reduction gear nmechani sm 3
The wi nding nmenber 5 is rotated in the normal direction by the nmotor 2 to
wind the belt 4 around the wi nding nenber 5 so as to hoist up-a heavy | oad
through the belt 4 or is rotated in the reverse direction to pay out the
belt 4 from 25 the w nding nenber 5 s@ as to hoist down the heavy | oad

t hrough the bel tn the Blustratddhembbbinsdnt ad edirestgide-nRotflangepd0, 50f ardi fied | ke
flanges 50, 50 are fitted to the winding nenber 5 at the both | engthw se

ends ther eofy, thangindiity BRInibet 5 8t tHAOHIH |ORGIRWidtEe RES tﬁ&?@bﬁ' 2, thBg e 41@4 ng

menber 5 between the pair of flanges 50.° Further, as shown |n Fig
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r ot at I rectron or eve,
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Figs. 1 and t he abqvesai d belt h0| st includes a random coil preventing
menber & SHRWEREN Yetigporaiea 16w 18 Fithetor perten heferfeAnd Reantiobtinddd
second si de pI ates 1A, 1B at a radially outward position of the w nding
menber 5, fioF ceOkiPHINg ther winsing membasdt to wta@amrtge naieal sechere oy inothe: he

wi ndi ng nmenber 5 to prevent randomcoil of the belt 4; and a control neans
7 for contrrversedirbetion isveorofectdrbwitbtios c@vdny3Aw ngi ng notion of the
random coi |l preventing nenber 6 in response to changes in circle dianeter
15 of the belt Aswshown dm dhe@nbulimenidohBigsertbend 2, tHdabbaeskit i hoist

preventing nenber 6 conprises a pair of spaced apart, opposite arns 61, 61
whi ch are npniRE 8%ah88mPENPHrRBntiRg Aahber 6 UBRPILESH supported on a pivot
10 60 between the first and second side plates 1A, 1B at a radially outward
position of the winding member 5, for normally pressing the belt 4 against the
periphery of the winding member 5 to prevent random coil of the belt 4; and a
control means 7 for controlling the drive of the motor 2 by swinging motion of
the random coil preventing member 6 in response to changes in circle diameter
15  of the belt 4 wound around the winding member 5.

The random coil preventing member 6 comprises a pair of spaced apart,
opposite arms 61, 61 which are mdunted on the pivot 60 rotatably supported
between the first and second side plates 1A, 1B; a rotary element 62 in the form
of a roller which is rotatably supported to the arms 61 at the front end portion

20 thereof via bearing means and is contactable with the belt 4; and a biasing
spring 63 for biasing the arms 61 to the outer periphery of the winding member
5 so that the rotary element 62 can be always pressed against the belt 4. In
the Fig. 1 embodiment, the biasing spring 63 is fn the form of a coiled spring

having a coiled portion 63a and spring legs 63b extending tangentially from

25 both ends of the coiled portion 63a. With the spring legs 63b rested on the



between the first and second side plates 1 A, 1 B; a rotary elenment 62 in
<the form of a roller which is rotatably supported to the arns 61 at the
front end portion 20 thereof via bearing neans and is contactable with the
belt 4; and a biasing spring 63 for biasing the arns 61 to the outer

peri phery of the winding nenber 5 so that the rotary el enent 62 can be

al ways pressed against the belt 4. In__the Fig. 1 enbodinent, the biasing
spring 63 is in the formof a coiled %Bring having a coil ed portion 63a

and spring legs @1@@@%@91@%@1&@5&%% fHeos 8 plaRIs AN4S, RfspbBfvaei | ed
portion 63a. Wth the spring | egs b rested on the 10 arns 61 and a rod 1

E ext endi ngit@@gﬁ{‘%g eldifest 68 i§EWeﬁétﬂrteﬁ‘ge%éeﬁairisﬁﬁﬂgcﬁflf@'vyo%c{ Egan\?\% ﬂr:'(r?%/ng

el enent 62 S pressed agal wound aroun

][rgln‘;)g\r,vi ﬁgt R&@H&ﬁgtfﬁ@%%ﬁ%ﬁ?@%ﬁ?a%tgr@-' means 7 is arranged in the

, and 4. One | engthw se end portion
60a of the pivot_60 is projected outward framthe side plagte 1A _First and
second protrusi of&€ ﬂqtrcgzp CE '%%ﬁr?féﬂec?&t%’@(fgh?/wmo‘ﬂ?bﬁ%g“%'r}5‘8?6@: end
portion of a boss having a fitting bore outward in generally semcircle,
are arrandged ¥ the %ﬁeé@ﬂwser@@dmrtlmﬁo@o@ th@iRiYot0 @ Fepide@ad plybward
difference in the circunferential direction and are 10 secured thereto with
screws so adromo tbe siHanpleéblid.i Fipdsand cecond posiusianss 71neay;, adon pevjgect ed
end portion 60a at the side plate 1A and on sw nging paths along which the

first and séoomsd yopratsidimg bhe rédiarsrablpertioh ésponse Havitde fittimgnborg of
the pivot 60 are swung, first and second detection swtches 73, 74 are so

arranged as diwhel rdjaridrally SemitilRRs idre @irariREPEE the Brojectls dirPp&rttied 60a a 15

two-dot chain line in Fig.” 1, the first detection switch 73, which is

formed by aild 1 kpstiibNpARSE tdifelehks in thd HedRireldHiR CARARh YhiihaRn
edge of the first .

10  secured thereto with screws so as to be changeable in position. At positions
near the projected end portion 60a at the side plate 1A and on swinging paths
along which the first ahd second protrusion 71, 72 movable in response to the
turning of the pivot 60 are swung, first and second detection switches 73, 74
are so arranged as to be adjustable in position, respectively. As depicted in a

15  two-dot chain line in Fig. 1, the first detection switch 73, which is formed by a
limit switch and the like, is brought into contact with an edge of the first
protrusion 71 to stop the drive of tﬁe motor 2 when length of the belt 4 wound
around the winding member 5 decreases with the unwinding of the belt 4 and
circle diameter of the belt 4 decreases below a specified circle diameter. As

20 depicted in a solid line in the same figure, the second detection switch 74,
which is formed by a limit switch and the like, is brought into contact with an
edge of the second protrusion 72 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 the belt 4 and the circle diameter of the belt 4 increases over a

25 specified circle diameter. In the illustrated embodiment, at the outside of the



protrusion 71 to stop the drive of the notor 2 when length of the belt 4
<wound around the wi nding nenber 5 decreases with the unwi nding of the belt
4 and circle dianeter of the belt 4 decreases below a specified circle

di ameter. As 20 depicted in a solid line in the sane figure, the second
detection switch 74, which is forned by a limt switch and the like, is
brought into contact wwth an edge of _.the second protrusion 72 to stop the
drive of the notor 2 when the |Ilength 1&t the belt 4 wound around the

wi ndi ng nmenkefe latdg e ARV Fhof ‘E@Jer‘ﬁ’gﬂﬁlé MoRlisibRS 788170 h P &dr8chdr C' e
di ameter of the belt 4 mcreases over a 25 specified circle dianeter.

the illust rgm@hgg‘g@dygqﬁhet Bl%tt%Htté_ﬁg @f? ;SIQ 1A w@'\eﬁagscﬁ Oéesc WA% ches

cover 1 F for coverinh ru5|ons the

73, 74 is detac yfltedt t he side Iate f ast eni Crews.
ekt | operat i on T RS fiot taeifEndiie tﬁrﬁgerila}wer%b%ﬁ@?%&ﬂe%oévm
abovesal d constructl on will be described below. Wen the notor 2 drives the
5 wi ndi ng nERR¥Esad t@rﬁséﬂ-‘&i'%” ¥l %%d@%ﬁrvaeﬁ*cp%ﬁwané(\/%w%h% moteel driveqdimd
around the wi nding nenber 5, the belt 4 is kept on being pressed by the
rotary ePemdifdingZnembens te splatmseas 1o Winsvanana gowentherbed! 4wobndsiragnd or ce
of the coiled spring 63, so that although the circle dianmeter of the belt
4 on the w g M@Wdiegmeem‘ser §ahe bsltdds kbpt drebeing pressediby tpratag element t he -
rotary element 62 is noved 10 toward the belt 4 in response to the

vari ation i B2 dfdnheirandemaiodmesentingmembéh® onliddding focesfenenbied pomg bei ng
twsted by the rotary elenent 62 no matter what <circle dianeter is, and

thereby the g3ekb tAatarh AN didhfetdd BTIHRCETEARS thSwirdlitg PERSSr 5
posture at all tines wthout being tw, sted. As depicted in a two-dot chain

e s uloPhes 4 BEALL Aol bl oykp gVl b2 ¢ e
10  toward the belt 4 in response to the variation in the circle diameter. Thus, the
belt 4 is prevented from being twisted by the rotary element 62 no matter what
circle diameter is, and thekeby the belt 4 can be wound on the winding member

5 in a proper posture at all times without being twisted.
As depicted in a two-dot chain line in Fig. 1, when length of the belt 4
15  wound around the winding member 5 decreases with the lowering of the belt 4
and circle diameter of the belt 4 depreases below a specified circle diameter,
the rotary element 62 is moved inWérd by the coiled spring 63 in response to
the decreasing circle diameter, to drive the pivot 60 to rotate via the arms 61.
With the rotation of the pivot 60, the first protrusion 71 mounted on the pivot 60
20 actuates the first detection switch 73 to stop the drive of the motor 2. On the
other hand, as depicted in a solid line in the same figure, 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, the rotary element 62 is moved outward in response to the increasing

.25  circle diameter to drive the pivot 60 to rotate. With the rotation of the pivot 60,



and circle diameter of the belt 4 decreases below a specified circle

- diameter, the rotary elenent 62 is noved inward by the coiled spring 63 in
response to the decreasing circle dianeter, to drive the pivot 60 to
rotate via the arns 61. Wth the rotation of the pivot 60, the first
protrusion 71 nounted on the pivot 60 20 actuates the first detection
switch 73 to stop the drive of the motor 2. On the other hand, as depicted
inasolidIline in the sanme figure, whén t he |l ength of the belt 4 wound

around the thadawwneppetruSiohnEp easefted bh e pMads0g afustds th@eéécoﬁHda“d
t he C|rcle d| arreter of the belt 4 i ncreases over a specified circle
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2. The notor driven to wind or unwind the belt 4 until

2 Kk
the protr usPB‘ﬁ‘ééhS)tl'”FCg%O%tra@t Hbdﬁ%ﬁ?'aieﬁjt%et%m%é‘fv'tﬁh‘?%7§hé4-r el ated detection

switches 73, 74. 5 As nentioned above, since the drive of the nbtor 2 is
stopped 9ia t he ApfegHtigiashabave, smeeie dhive dwt thet MotorsRiis stepperByiarthewhen
the circle dianeter of the belt 4 increases over or decreases bel ow a
speci fied dipadiEugpns bdt, ¥ lo&nd thee detestion rstlitchea i@, THewber theinintlediiametdr t he
belt 4 and the resulting breakage of the conponents of the hoist can be

prevented. Béshaee|t 4imoreailds dver pr geeridses tefiow ke spuefivg itmeteaNBoth of
over-unwi nding of the belt 4 is effected through the use of the random

R e s e e R S
reduction i mrestdse 6P RtbHIR bf beAhbRY daR 54 IHEVAN R, CRRRRsAENBved-
10 the prevention of the overwinding and over-unwinding of the belt 4 is effected
through the use of the random coil preventing member 6 whose movement
drives the protrusions 71, 72 to actuate the detection switches 73, 74 to control
the drive of the motor 2, reduction in parts count and simplification in structure
can be achieved.
15 Moreover, with the arrangement in which the first and second protrusions
71, 72 are fixed to the projected._‘end portion 60a of the pivot 60 which is
projected outward from the side pléte 1A and the detection switches 73, 74 to
be actuated by means of the protrusions 71, 72 are arranged at positions close
to the projected end portion 60a at the outside of the side plate 1A, any of the
20  protrusions and switches are not an obstruct to the swinging motion of the
random coil preventing member 6. Also, such an arrangement has no bad
effect on the winding and unwinding of the belt 4 on and from the winding
member 5 with which the random coil preventing member 6 is always contacted.

Thus, both of the winding and unwinding of the belt 4 on and from the winding

25 member 5 and the random coil prevention of the belt 4 effected by the random



15 Moreover, with the arrangement in which the first and second protrusions
< 71, 72 are flxed to the projected end portion 60a of the pivot 60 which is
projected outward fromthe side plate 1A and the detection switches 73, 74
to be actuated by neans of the protrusions 71, 72 are arranged at
positions close to the projected end portion 60a at the outside of the
side plate 1A, any of the 20 protrusigns and switches are not an obstruct
to the swi nging notion of the random-éoi | preventing nmenber 6. Al so, such
an arr angengit pteaentiog agdmbef Becdn be wéle ascomptishemd Imadditiondodhist iee bel t
4 on and fromthe winding nenber 5 with which the randomcoil preventing

menber 6 isaraée«f@éﬁﬁeﬁpéﬁraéts@%rovmuﬁe ala%hta@fe thBemdindinagicandthevétadiidsry of
the belt 4 on and fromthe w nding 25 nmenber 5 and the random coi l

prevention :Tcl{/ltéﬁées bl t744c§ﬁf &%A%?ym'éﬁ@ \R/ﬁ‘ﬂﬂ?tmaﬁfécﬁ‘tlﬁé’ dn Wlé’vr%ﬂﬁbr’ﬁgcg?”ber

6 can be we acconpl i she tion to arrangenent can al so
provi de the_advanta atl ~.mai nt.enanc t he det t che 74
can be eamﬁ’?@ﬁ@r&gaﬁ‘?rﬂgﬁﬁ 6a§qc£@'{q Y ﬂgtaﬁ‘éj YaRas égfﬁhe;b\rgletv%nt?l’r’l%ﬁer{enb

6 and the w ndin un nd| of . th 4 urth ion
of the ptoti§s? Q'n’? Oné\d rHé'otTét ﬁﬁ%ﬁv'g\/\}: gd}@n "ﬁ? ggthe
control ling neans to be S|rrpI|f|ed|n structure and alsode ures the
control li nge@ﬁblﬁﬁlt% cgntrofiagrpeans 2. tomg %'ﬁ'é%“f'efjri”tsﬁ@qfw@ and grkoe SRt , a
recess 51 is formed on a part of the periphery of the wi nding nmenber 5 and
an end por tihercasfrallirg beditivelof thebpofdr’ded is 10 fixed in the recess 51 via
a belt holder 52 and fastening screws 53. In the aforesaid enbodi nent in
whi ch t here areFprtber,dadheliégf1 estbodirdents eceicdspiadt isiformad onla pag citide t he
first and second detection switches 73, 74, one of the two protrusions 71,
72 and one géripherytofthslaiedihg Aerivétsaes aﬁ?and7;5|ort|on of the belt 4 to be fixed is

10 fixed in the recess 51 via a belt holder 52 and fastening screws 53.

In the aforesaid embodiment in which there are provided the first and
second protrusions 71, 72 and the first and second detection switches 73, 74,
one of the two protrusions 71, 72 and one of the two detection switches 73, 74
may only be provided by omitting the others.

15 Further, the random coil preventing member 6 in the aforesaid
embodiment may alternatively be provided to be movable in a radial direction of
the winding member 5 against a biasing spring, rather than to be swingable, so
as to always press the rotary element 62 against the belt 4 wound around the
winding member 5.

20 Further, in the illustrated embodiment, a belt guide 8 having a belt guide
portion 80, which allows the belt 4 to be guided to freely pass with being
prevented from being twisted, is supported between the side plates 1A, 1B ata
position on a moving path along which the belt 4 moves toward or from the

winding member 5. The belt guide 8 is arranged so slidably as to allow the

25 belt 4 to be wound onto the winding member 5.



may only be provided by omtting the others. 15 Further, the random coi

- preventing nember 6 in the aforesaid enbodiment may alternatlvely be
provided to be novable in a radial direction of the w nding nmenber 5

agai nst a biasing spring, rather than to be swingable, so as to always
press the rotary el enent 62 against the belt 4 wound around the w nding
menber 5. 20 Further, in the |IIustrai d enbodi nent, a belt guide 8 having
a belt guide portlon 80, which all ows the belt 4 to be guided to freely
pass wth being Sgelcémeﬂy,easfsrmwrbm e ewibodident of Sligpoltant 1Sef wienbelhe
side plates 1 A, 1 B at a position on a noving path along which the belt 4
noves towar duidle 8 1omrévided wanbothgsigestiesredf oppesibeitd tigaisite Blatss aAr aBged so
slidably as to allow the 25 belt 4 to be wound onto the w nding nenber 5.

14 Specifigahl éngé‘éln@hﬁvﬁgeétfbﬁsh%e@hoﬂb{?’%@t aOfedthB§ulat @6@5 5se70t|ohh§n@e| t
guide 8 is provided, at both sides thereof opposite to the side plates 1A
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In the illustrated enbodi ment, each of the guide slits 82 is in the f ormof
10 an el ongatBINYNBM GiFale I1aReten hanas doyeripAN gutes Aositansalicvhichdn® et o4 hung
down vertically fromthe w nding nenber 5. Wen the belt 4 is wound onto
or unwoundafmaximume cicieddiametentangssjowhe engagi ng projections 81 i s noved
In the illustrated embodiment,;'each of the guide slits 82 is in the form of
10 an elongate slot which extends horizontally to intersect the belt 4 hung down
vertically from the winding member 5. When the belt 4 is wound onto or
unwound from the winding member 5, the engaging projections 81 is moved
along the elongate slots to drive the belt guide 8 to be horizontally slid in the
standard range between the inner position and the outer position, thereby
15  allowing the belt 4 to be wound on or unwound from the winding member 5 with
being guided by the belt guide 8.
The guide slits 82 are formed ét positions near lower edge portions of the
side plates 1A, 1B supporting the winding member 5 at the center portion
thereof so that the belt guide 8 can be supported to the guide slits 82 via the -
20 engaging projections 81 with its lower edge portion being substantially in
alignment with the lower edge portions of the side plates 1A, 1B.  With this
arrangement, the belt 4 guided by the belt guide portion 80 of the belt guide 8
can be prevented from being brought into direct contact with components of the

hoist such as the side plates 1A, 1B to be damaged at the time of winding or

25 unwinding of the belt. In particular, when a heavy load is dragged through the



al ong the elongate slots to drive the belt guide 8 to be horizontally slid
-in the standard range between the inner position and the outer position,
thereby 15 allowing the belt 4 to be wound on or unwound from the w nding
menber 5 with being guided by the belt guide 8 The guide slits 82 are
formed at positions near | ower edge portions of the side plates 1A 1B
supporting the wi nding nenber 5 at the center portion thereof so that the
belt guide 8 can be supported to the gl?i de slits 82 via the 20 engagi ng

pr oj ecti onsbadtl 4yithb hels 4 esverfteadgienieadr tiglowanes ng efthardatwitl rgspect to a
alignment with the | ower edge portions of the side plates IA, 1 B. Wth
this arrangesmin féhendeditiedpiatisdad byB tthebdeldrigdiidenidry doamn, &Utodart he

belt guide 8 <can be prevented from being brought into direct contact with

conponent s rﬁ’év\\;énrgféIe%?é?gé%@ﬁpﬁﬁ&g@t?ﬁg%&%& the siée%létgfg?\, q%\”f%gf?éi at

the tinme of I ng unw n elt. In particu en a
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bei ng damaged. 5 Further, as shown in Figs. 5-7, the belt guide 8 is_ so
structured SWEe @at%ﬁpdts W%ﬁ%Ct%‘@)t‘P ém@ofﬁa@&f bpgy g Navig 8k 't%.‘JBBG?'t%A
having at its opposite ends the engaging projections 81, 81 by two

opposi ng scerydsitBEngwgingprejpatiens 881 by bypopedsibgtsmeems Bﬁewﬁﬁiaoﬁ@aﬁﬁate 8D
and the one side of the body 8A. The belt guide portion 80 is defined

bet ween t he8glntieppsed deBeandh¢ lyeidoplate BD 8Ad thbeor®dideB4f tresbaay BA.
accommodat i ng space 84 closed by a cover plate 83

The belt guide portion 80 is defined between the guide plate 8D and the body

10 8A.

The bbdy 8A has an accommodating space 84 closed by a cbver plate 83
at its rear surface at the opposite side to the belt guide portion 80. In the
accommodating space 84, a loose belt sensor 9 for detecting looseness in a
portion 4A of the belt 4 to be guided into the belt guide portion 80 and a

15  controller 10 of a limit switch which is turned ON by the action of the loose belt
sensor 9 to stop the drive of the motor 2 are secured.

The loose belt sensor 9 com;;rises a freely rotatable roller 91 which is
located on the moving path of the portion 4A of the belt to be guided and is
contactable with the portion 4A of the belt which is under tension; and a roller

20 carrier 92 for supporting the roller 91 in such a manner as to freely move within
a specified range in a thickness direction of the portion 4A of the belt to be
guided. The rollér carrier 92 is supported on the body 8A via two opposing
horizontal shafts 93, 93 so as to be freely swingable on its hooking portions 94.
Between the roller carrier 92 and free ends of the horizontal shafts 93 are

25 interposed elastic members 95 of coiled springs which bias the roller carrier 82



at its rear surface at the opposite side to the belt guide portion 80. In

- the "~ accommpdati ng space 84, a |oose belt sensor 9 for detecting | ooseness
ina portion 4A of the belt 4 to be guided into the belt guide portion 80
and a 15 controller 10 of a limt switch which is turned ON by the action
of the | oose belt sensor 9 to stop the drive of the notor 2 are secured.
The | oose belt sensor 9 conprises a fr%ely rotatable roller 91 which is

| ocated on the noving path of the porglon 4A of the belt to be guided and
i's cont act iabd elinstctibn tit evHich theorolkAdfistdiwabelcontddtet with thedesrtivantA ofi; and
aroller 20 carrier 92 for supporting the roller 91 in such a manner as to
freely novetne fidlt fb bé geiRRe. fied range in a thickness direction of the
portion 4A of the belt to be guided. The roller carrier 92 is supported on

the body 8A viatug, E—fézgériﬁ'aﬂ 4/Jb§{; ﬂhéﬁf_éqtatbetfé‘mgﬁitd%d%’un%%lr ¥nASn b8 dgﬁggécgﬁljy

swi ngabl e on its hoo portro en the roller carrrer
free ends o hot i zon haf t

f th al 93 e .interposed. elastic nmeppers 95
of "ot Ted sPre AGEMHISR BssT EhE G INF eIty locrorgabiEst with 1S hpRiafiAoR! i n
which the roller 91 is al s contacted with the portion 4A of the belt to
bo. gui dckl.  WEeHeRHB B9 i AReb s flGheta P HoiSyaMHBg SEaTIdEe S8R on ac
depicted in a chain line in Firgs. 1 and 6, the roller 91 is contacted with
the porti onMgmbkar 9% sorbabthe cagrader §Qila & F aniWharetheppeaionch of the et j s
swung agai nst the elastic menber 95, so that the controller 10 is OFF. Wen
t he portiontdpeduided wiith is uodeetagsiateds Woisehedsasidgeicte@msiaotwd-dottetbsened
as depicted in a two-dotted chain line in Figs. 1 and 7, the roller
carrier 92 bhaisdiheby Rige eaad 7| themetibecardier SRisyenh gy dine elastibookhber 95
portions 94 and is brought into full contact with a rear 10 surface of the
body 8A. Thisssvlindn@a th8®oeRMgr srtisris 8MidrehisgoGhht mts f@pcéitact with a rear
10  surface of the body 8A. This brings the controller switching ON to stop the
drive of the motor 2 electrically connected to the controfler 10.
Thus, the belt 4 inserted into the rectangular hole-like belt guide portion
80 at the belt guide 8 is guided by the belt guide portion 80 at its both widthwise
edges so as to be prevented from breakage resulting from its directly
15  contacting with components of the hoist such as the side plates 1A, 1B.
Further, each of the engaging projections 81 is in the form of a square
pole whose side is slightly smaller than a breadth of the guide slit 82 so as to be
movable along but non-rotatable with respect to the guide slit 82. By the
engaging projections 81 slidably inserted in the elongate slots, the belt guide 8
20 is rendered non-rotatable with respect to the side plates 1A, 1B.- This can
provide the result that undesirableness that the belt guide 8 is rotated to cause
the belt 4 to bulge between the belt guide 8 and the winding member 5 when
the winding member 5 is rotated in an unwinding direction to pay out the belt 4

with nearly untoaded can be effectively prevented and a smoothly paying out of

25 the belt can be ensured. It is noted that the engaging projections 81 may be



drive of the notor 2 electrically connected to the controller 10. Thus, the
<belt 4 inserted into the rectangular hole-like belt.guide portion 80 at
the belt guide 8 is guided by the belt guide portion 80 at its both

wi dt hwi se edges so as to be prevented from breakage resulting fromits
directly 15 contacting wth conponents of the hoist such as'the side

pl ates 1A, 1B. Further, each of the quaging projections 81 is in the form
of a square pole whose side is slightly smaller than a breadth of the

gui de slit &2Zmssd o hexhgon nonabicecakoag. bval, inaddidioattaseetanpuiar ireeiosét t o
the guide slit 82. By the engaging projections 81 slidably inserted in the
el ongat e sl géstiot.he belt guide 8 20 is rendered non-rotatable with respect
to the side plates 1 A, 1 B. This can provide the result that
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bul ge between the belt guide 8 an e w ndi ng nenber 5 when the w nding
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nearly unl o can be eftectively prevente d a snoot hl'y payi ng ou
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menber 5, the belt 4 is freely 5 passed through the belt guide portion 80
of the belt bgitiglédg 8 amdithus issusely Praverdedyorubeinadakanwpun@ tigedtstate
w ndi ng menber 5 with being guided by the belt guide 8 and thus is surely
prevent ed froormbziragdomkecolgd isteta. t Whist edakleattbe elt dntcabe aveiard pnctbel ed
state. This enables the belt 4 to be wound on the wnding nenber 5 in a
proper post wigdirlg aldmbémes in $oprdpEr postuteelat @l itisnes, so that the belt 4 is
10  prevented from breakage resulting from its being randomly coiled.
Besides, the belt guide 8 is provided at its both sides with the engaging
projections 81, 81, and the side plates 1A, 1B are provided with the guide slits
82, 82 which extend horizontally intersecting the belt 4 hanging down vertically
from the winding member 5 and in which the engaging projections 81 are
15 inserted. When the belt 4 is wound on or unwound from the winding member
5, the belt guide 8 is horizontally slid in the standard range from its inner
position to its outer position in response to changes in circle diameter of the
belt 4 around the winding member 5. This constructed belt guide 8 enables
twist in the belt 4 to be surely prevented-and also allows a smooth winding and
20  unwinding of the belt 4 onto and from the winding member 5.
Here, the guide slits 82 in the Fig. 1 embodiment are each adapted to
have a length somewhat larger than the standard range between the inner
position and the outer position. This can provide the result that when the belt

is slanted in front or in behind with respect to the side plates 1A, 1B by a heavy

25 load dragged, for example, the slope of the belt 4 at the belt guide 8 can be



10 prevented from breakage resulting fromits being randonly coil ed.

. Besides, the belt guide 8 is provided at its both sides with the engagi ng
projections 81, 81, and the side plates 1 A, 1 B are provided with the
guide slits 82, 82 which extend horizontally intersecting the belt 4
hangi ng down vertically fromthe w nding nenber 5 and in which the
engagi ng projections 81 are 15 inserted. Wen the belt 4 is wound on or
unwound fromthe w nding nmenber 5, t H€ bel t guide 8 is horizontally slid

in the st a“%[]dé g@ﬁ@@ bl TRBYInG St TR guUIBES bidkiy tHe HlRIeOHItSB2PRS A ieRteritn
response to changes in°circlé diameter of the belt 4 around the w nding
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surely prev and "al'so al | no unw ndi ng of the

belt 4 onto and fromihe w ndi er. 5. Here, 1h ide sli i,n the
Fihg. 1 e(rjrbog‘f U 8¥ E‘;Ctﬂelggagﬁ[ggﬁgg)elthtg%bednggﬁéy%ﬂ%@éﬁ% te”ﬁgi"\"géedt han
the standard range between the inner osition and the aquter posjtiopn. This
can provide the A%é%'u\l“’f‘e'f‘ ABe DRitehPehe Lﬂfgﬂ’?u”q &5 loPsRNEH it P%Bno‘iﬁ* }chBBehi nd
wth respect to the side Rl ates 1A, 1 B by a heavy 25 | oad dragged, for
exanpl e, 5t h@uidashduato threhpek B0 eirg @%aﬁédtw‘(ﬁi%%o%%@e‘{@ CaugheOgent | e
by nmoving the belt guide 8 along the guide slits 82 to an extent beyond

t he st andar ciry ersjacleBy the coueseodf theigwindidgaafghadalbokaouptiss réesen twel | by
use of the belt 4 while the belt 4 is being prevented from being tw sted.

Al so, when trbgebedrried doeisngvumnyanntiel sodidras poetibrat SHtang e biaugMAntoofule 5
gui ded due to the hook 40 being contacted wth the ground or bei ng caught

on an obst agheadt witREtHEOHESE stffatd eofuthid fHéidggBAf tiiegikg! theotoatmyilart her
reason, the roller carrier 92 is swng on the hooking portions 94 and is

? Lce)ugg; . Ir glt %ﬁiféﬁwkwg @mbas%p‘mé Britdi6r the@hoteH B aq@,Qf tHd@rBayc&fof thbivag ng

10 4 on the periphery of the winding member resulting from the winding member 5
being rotated in the state that the unwound belt 4 is not under tension can be
prevented. Further, the reverse winding of the belt resulting from the winding
member 5 being kept on rotating even after the wound belt 4 is paid out entirely
can also be prevented.

15 In the embodiment described above, the guide slits 82 for guiding the
engaging projections 81 thereinto are in the form of the elongate slots formed in
the side plates 1A, 1B, but need n_ot-necessarily be limited to the elongate slots.
The guide slits 82 may be in the form of grooves which extend along a sliding
direction of the engaging projections 81 and in which the engaging projections

20 81 are slidable in the specified range mentioned above. In addition, the
direction for the guide slits 82 to extend intersecting the belt 4 hanging down
vertically from the winding member 5 may not necessarily be limited to the
regular horizontal direction. The guide slits 82 may be slightly slanted with

respect to the horizontal direction. In short, it is essential that the guide slits

25 82 are so formed that the belt guide 8 can be slide in response to increase or



switching ONto stop the drive of the nmotor 2. Thus, the randomcoil of the
. belt” 10 4 on the periphery of the w nding nenber resulting fromthe w nding
menber 5 being rotated in the state that the unwound belt 4 is not under
tension can be prevented. Further, the reverse winding of the belt
resulting fromthe wi nding nenber -5 being kept on rotating even after the
wound belt 4 is paid out entirely can also be prevented. 15 In the

enbodi ment descri bed above, the guidelglits 82 for guiding the engaging
proj ect i onsd&drebberigiontce disendtar bhinef meltm afourite apdondy Hiteewsiding nfemnivardd | n
the side plates 1 A, 1 B, but need not necessarily be limted to the

el ongate sl gf that The gecérh IHeS wWBRnABYr BAWORNHNEMbBEHTY tindyeasie sviMdueh

extend along a sliding irection of the engaging projections 81 and in

whi ch the eﬁ%\@ig_riﬂg ARE %ﬁ{flﬁéﬁﬂ%{rﬁgncﬁég i fhestl)élfi?P lof frloh tHEPw RS Mefitherange

nentigned a d I ! rection for the ?U|de slits 82 to
) . 4 . ; | . s
menber 5y nof AbeEeEua JuseRRa Bt ¥ PhGRuiod HERELHE 41 BN

direction. The guide slits 82_na¥ be in,htIy.sIantgg with €?rjgs(gect %o t he
hori zontal e egideoslits| 82 dmayhich the eagrgignpioifCtions: 81 FLe JIRIEE MFYs s g2
are so formed that the belt guide 8 can be slide in response.t? i ncrease or
19 decr easpravided etthe sideraigies ¥ iBhandal thebelbgHe8 8saCEHE i ndi ng
menber 5 so that the belt 4 can be wound or unwound snoothly and easily

wi t hout  hi nder iAlgo t nsteddhdif ige onotonid ndedgnothet Aoy lamiediment.r arhanse

wi nding nmenber 5. Further, in the illustrated enbodi nent, the engagi ng

proj ecti ons oBér#tad levertdrectain drysie tisedBas the dvive medms fendagingdhemandiogi ons
81 are inserted may be provided at the side plates 1A, 1 B and at the belt

gui de 8, resRaRbENS! s irfhFveritiisd ersin®odiher abiaY chais efbe chdih®ladkove
enbodi nent, a hand-



operated | ever or chain may be used as the drive neans for driving the
-winding nenber 5, as in a lever type chain block or a hand chain type
chain block. 20 WHAT IS CLAIMED IS: 1. A belt hoist conprising: a w nding
menber around which a belt is wound; 5 drive neans for driving said

wi ndi ng nmenber; a random coil preventing nmenber pressed agai nst said belt
wound around said w nding nenber to prevent a randomcoil of said belt,
said random coil preventing nenber b@Png novabl e in response to changes in
circle dianmeter of said belt; agdaiOisopn@EpEsns for controlling drive
of said drive neans in association wth said randomcoil preventing nenber
when the circle dianeter becones a specified dianmeter. 2. The belt hoi st
according to Claim1l, wherein said randomcoil preventing nmenber is so
supported tp sai indi ng nmenber as to be swingable 15 outwardly with
respect to g rad?ﬁﬁgﬁgVﬁgfpgﬁﬁgﬂmbaid wi ndi ng nember and is al ways bi ased
toward an outer periphery of said mﬁndLng nmenber by a biasing spring. 3.

The belt hoist ac®¥ifiRg eemesarauRd Whie f?e?e'étﬁwp%jgidhg (i) protrusions
provided at an axial end portion of a pivot shaft on which said random coi
20 prevénting nerdjére Meagisvet diiying saisheindag SRMPEN) detection switches
capabl e of operation by contact with said protrusions when the circle
di aneter of said &ebnhdomeachgseeergimecnfanelerd peasstest againsA daad teftowstnd
CoTpTISIRG around said winding member to prevent a random coil of said belt, said random
coil preventing member being mevable in response to changes in circle
diameter of said belt; and |
10 control means for controlling drive of said drive means in association
with said randem coil preventing member when the circle diameter becomes a
specified diameter.
2. The belt hoist according to Claim 1, wherein said random coil
preventing member is so supported to said winding member as to be swingable
15  outwardly with respect to a radial direction of said winding member and is
always biased toward en outer periphery of said winding member by a biasing
spring. o |
3. The belt hoist according to Claim 2, further comprising (i) protrusions
provided at an axial end portion of a pivot shaft on which said random coil
20 preventing member is pivotally supported and (ii) detection switches capable of
operation by contact with said protrusions when the circle diameter of said belt
reaches a specified diameter.
4. A belt hoist comprising:

a winding member around which a belt is wound, said winding member

25 being rotatably supported between two opposing side plates; and



a w ndi ng nmenber around which a belt is wound, said w nding nenber 25

. being rotatably supported between two opposing side plates; and 21 a belt
gui de having a belt guide portion which is arranged between said two side
plates in such a freely sliding manner as to allow a wi nding action of the
belt onto said w nding nenber. 5. The belt hoist according to C aim 4,
further conprising a |oose belt 5 seaior for detecting | ooseness in a part
of the belt to be guided which is nged on a novi ng path al ong which

part of the belt 4echg lﬂiéﬁ@ﬂna%tﬁélts@dlde paelidn amicteisRatangut BoMessn gaid The
belt hoist according to Caim wherein one of said belt guide and said

o1 e Pt eSS SR RRGAL IR §ﬂ‘§t%§/'s£lﬁm9% | S ARSI ALAoW NEWRdIRG Sfiof 2 d

belt 10 gui sald si gui de s S engageabl e
with said en roj.ect.i ans and, extending at |east froman inner

posi tion at! r\%ﬁ%&ﬂg@ﬁ’e éﬁé‘f'? 2 rgerm)%l mum circle dianeter vertically hangs
down to an outer _position at which th maxi mum.ci rcl e di ter
vertical l'y hangs I“?““T’hé%%rptngn%ﬂ Z:tla@?:co Hftﬁﬁr tETH LY & Wegﬁ sai d
engagi ng projections 15 are shaped into a non-circular formso that said
bel't guitle $&NsRnior gletealing logsangssve @ Pashiof tBpdeelpitar e gwded which is

arranged on a moving path along which part of the belt to be guided into said

belt guide portion moves.

6. The belt hoist according to Claim 4, wherein one of said belt guide and

said side plates is provided with eng;'aging projections and the other of said belt
10 guide and said side plates is provided with guide slits engageable with said
| engaging projections and extending at least from an inner position at which the

belt of a minimum circle diameter vertically hangs down to an outer position at

which the belt of a maximum circle diameter vertically hangs down.

7. The belt hoist according to Claim 6 wherein said engaging projections
15 are shaped into a non-circular form so that said belt guide is non-rotatable

relative to said side plates.
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