;e3eda\\] TAL8_"6aTda]l]i E 0 7 MAR 2003 TITLE OF THE | NVENTI ON BELT HO ST
BACKGROUND OF THE I NVENTION 5 Field of the Invention The preseng 7 P,xﬁ | on
relates to a belt hoist wherein a wi nding nenber for winding a belt t eon
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 h@myﬂmwmwmse Lai d-Open Utility Mdel Publications No. Hei

6(1994)™ No. Hei 5(1993 The belt hoists

di scl osed‘Gbygozt hese publ i cati ons Q;@@ggﬁg}ﬂr\ﬁ@gwﬁgt a flat belt
retaining a hook or equivalent at its %Eﬁ@tm@ portion is wound around the
w ndi ng nmenber rotationally driven by r and reverse rotation 15
notor. The belt is taken up on or paid out fromthe w nding nenber to hoi st
up and down or drag a | oad through the belt. Further, the belt hoist

di scl osed by the Japanese Laid-QOpen Utility Mdel Publications No. Hei
5(1993)-32386 i s so structur BACKARGEND OFoTHE IBENTENare fitted to the

belt at several points along a | engthwi se direction thereof and 20 an
overwi ndi ng dételdtafipe dmvardiorand an over-1l owering detecting sensor are
retained to a fixed nenber of the hoist with spacing fromthe belt at a

speci fied interval The phesarminsdrtont @ldtbe toar bslt hoidteyideictt bedinaing henibere
of the overw nding and over-lowering of the belt. Wen the respective

sensors are ORGOWirdng @ hdletHerbah efrdiatidriallySUpporieasdt@@enr Dpair icpBppbsinge

notor is stopped according to 25 the output fromthe sensors to prevent the
overw ndi ng ofgjgd la@?ét- *166166* ~ 7 MAR 2003 2 This constructed belt
hoi st of conventional type has the advantage that various kinds of

overwi ndi ng. oo Tea BB o §8 FRBr AL 0t “hot Sting up and down or ragging a
nereases nd 1 husSelt PR&TEAS S Ktprs dA06H, SgsHorach ey JaPARE: LaiOPerhe
parts to be detected are provided at several points of the belt and the
sensors are prdilitydircal Rutdications) Nee iisd 6(199¢)#RRIQ 8Rd Ng. fdel 3(1993)-32386,
conventional type belt
for example. The belt hoists disclosed by these publications are so structured
that a flat belt retaining a hook or equivalent at its front end portion is wound
around the winding member rotationally driven by a normal and reverse rotation
15 motor. The belt is 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 disclosed by the Japanese Laid-Open Utility Model
Publications No. Hei 5(1993)-32386 is so structured that 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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hoi st has no.nmeans for preventing the belt frombeing taken up with
Iwisted, the belt nay sonetines be coiled randomy. 10 SUM\/ARYQCFMX

| NVENTI ON Accordi ngly, the object of the present invention is to provi dae a
belt hoist which enables the belt to be prevented fromtaken up in a

twi sted state and from bei ng overwound, with sinple structure. This
invention is directed to a beIt hoi st w&hi ch corrpri ses a Wi nding 15 nenber
around which a

f th i_ndi
random coi |l pr e\t}ilﬂ'tslcfﬂj1 bﬁ[tl o ns 2 'opﬁfetylﬁ’%lg %&ﬁé%%ﬁ%ﬁ% r

wi ndi ng nenber to Er event a random COI I % t he bE t he random coi |
preventing nafisss KBdaPhemBraents ellifonaistiean &n@(@é’einFteQ:ferETP Eraakaag er
of the belt; and control neans for controlling drive of the drive nmeans 20
i n associ at iresultingfrarhéhe andomndinid ofghe bertat tige tieebel haibling tphand dawreor

di anmeter becones a specified dianeter. According to this invention, when
the belt woulrdgginguadoabethwourgh tige meithdut iits has wWisadvariages ticatbyattheownndi ng
menber being rotationally driven by the drive neans at the tine of raising

or |owerisng |ﬁbré¥s@§9§d&th@s@ﬁ)&uﬁqu%omp%at@d réiuteht@ th@'s‘-trtuct&réethbﬁiﬁe partkept
on being pressed agai nst the w nding nenb ~~ 3 the random

coi | preventiyngs @%F@b’t’é% ﬁ{a(ﬁ?o{/@ H‘%{astélvgrélg)dlﬁép&nﬁt% b %H@’tﬂéssérﬁo% EaFé €

di anet er of the be t'ing romther Ising or lowerin

Thus, the r t r &S t h el t
so that 't he HOVReEbR! (¥ ﬁs%@@%ﬂb?ﬁ?ﬁﬁém@ i S nfoiﬂdv&%ﬁéaﬁ{y@st %'E

all 5 tinmes without bein sted vent t he random coi f the
bel t "agai notMOiRETES AR BFvaEsngar BefETubRthg Gkeh i with by l%ﬁﬂte.s
controlled via the control neans associated with the random coil preventing
menber nmovabP@t MayrsspRiiees be cgddasdemiYei rcl e di aneter of the belt. The
drive neans is kept on driving to 10 wind and unwi nd the belt until the
circle diOaneter of the belt bgUMMARé( QpedHEINVENTHMN er and is stopped
when the circle dianmeter reaches the specified dianeter, by the control of

the control neangcessigial the bjett dfhteerpradent imoehtipn ¢ tnprovideraamsit hdists,
the overwinding of the belt and the resulting breakage of the conponents of
the hoi st caghiee @gniestted. 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 prevent a random coil 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 in association 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



15 Besi des, the prevention of the overwi nding of the belt is effected
through the use of the random coil preventing nenber which is afsb (ARt 208
with the control neans for controlling the drive of the driving nmeans. This
can provide the advantages that the prevention of the random coil and
overw ndi ng of the belt can be achieved wth reduced parts count and
simplified structure, and the 20 hoi st 3can be manufactured at reduced costs

o eventi ng niwsancpn <l edBbRERR b bl R hE 3R i Eb bR A R o
dly with ial di [ f . Wi ndi d i
al vy bi aScHTBAREISIE Gufer DRy PTG Tor IRk Fg SAHRS by Tie FSksi ng

spring. , 25 Wth this construction in which the randomcoil preventing
nmenber is solhug thevaRIQUORIlgprevpniorg memberivaivays gresepd ggamst thesbelt 8o

bi ased to the outer periphery of the wi nding nenber by the biasing spring,
al t hough t hethat tioé etti careberwodind be thelwindmangesmber ines pooser postuteatvalidi ng
or unwi nding of the belt wound around the w nding nmenber, variations in the

bi asi ng for cemaetwitrbut ®eiMetvaeldd, et preventihgie rathidre ceflferené veltagairtent
the belt frombeing twisted no matter what circle dianeter of the belt is.

Al so, the raﬂ@fy)rﬁﬂgd m¥nsy&nt i ng menber can be surely swung in response to
changes in circle dianeter of the belt to accurately control the drive of

the drive means i tiel ht‘ﬁeatitirﬂl/rsfhf fﬂéedrﬁr\l?;@ﬁ%’gé'\%?;bl)co@'{@‘ﬂgat\)igghér%gn%tm ns an

Desirably, the belt haoi st er conpr rotrusions provided at
axial end portion of a.pivot shaft on which the randomcoil preventi

menber 15 pi ostaneics B arBaandim bl preisniion B Bhegble BhiegRhsE b
operation by contact with the protrusions when the circle dianeter, .of the
bel t reachesChaRGRT | Figele Hiametesrof tES bafe P&t AUS HrRansHi$ kRRtQR Adying to

sw tches serving as the control nmeans are provided at the axial end portion
of the p1Q/otwmfgfandounwﬂ¢d taadestt ot the eiie idigmeterbef thankelt kecomes a
protrusions are brought into contact with the switches via which the drive
of the drivi apecifiedsdiamatentars lisdtoprad twhertithe utiacleddeamester retichés thel t
reaches a specified dianmeter. This arrangenent can provide the 20 advant age

in that the ppetifiedi diametard Byhthes sohedlest tan cbatrbbomatt atseriatedt witdehef a
support nmenber supporting the random coil preventing nmenber so that

mai nt enance pAnddif &Rl BEEVEPRingWneBRES TRISs b eeateiwingiRiyf ef iR puit Badithe
affecting the random coil preventing nenber and the w ndi ng and unw ndi ng

of the belt. Bagj Br?é@e%qufcg%%nﬁﬁ@g%&g'ts?eﬁpge%%@éﬁt%&n swi tches .

25 enabl es tﬁe contro ans e 'sinp In structure and al so enabl es

(1 Q5 OBl 6 b COEHS TRRTR I B E b AOBSASIARDRY
Lgf\ll\gginn?mg B%iléguéfg h?avr%cpogn acoHe;grtevggtiir(}jge rr?é)nrwtgeiaro\r/]vhlc | lcsh aisgoéalg e%%ﬁﬁ the
control means for controlling the drive 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



opposing side plates in such a freely sliding manner as to allow the

W nding of 5 the belt around the w nding nenber. According to h IS
invention, since the belt is guided by the belt guide portion 8f VAR 280 t
gui de when taken up or paid out fromthe wi nding nmenber, the belt can be
prevented from being wound in a randomy coiled state or particularly can
be wound onto the wi nding nmenber in a good posture at all 10 tines) thus
preventing possi bl e breakage resulti ng fromthe randomcoil of the belt.
Besi des, si n4PRAED §§tt°g Qezi‘)é SWipg endialse iphiasashitq the eukerapreniphal I thanner
as to allow the windi ng of the belt around the w nding nenber, is slid
relative to winging memben ki thenbiesingosring @litioaghdbei airate dédraetsr afthe betf
the belt 15 wound around the w nding nenber, the belt guided by the belt
gui de can becsangashinyresponse mwtrwwimrd\‘mgmduhwnmm@efMmdbngvdmdmrrouﬂdithe
twist in the belt can be surely prevented by the belt guide. Preferably,

the belt hOi@Indirﬁ?'rﬁ@rﬂ@eﬁ Vagsaorield tﬁ@rtﬁéélnboforéété’&ld@%|tﬁésl§é‘1€~°c%n' Ped
part of the belt to be guided Whl ch is arranged on a noving path 20 al ong

Uit e ¢ 1S5 Pafiffzddfo ey DredhE b bRIOIBACHBRI WAIdP BORIEHED ydeS

Wth this construction |nc sen "oose
t t he

free end of £hY ?‘sﬂé%r?g&?&oﬁéh?”ﬁe@a%%"ﬁgs SH%%ﬁaFfS?%Laaévgp?agfrﬁa%egﬁé%@ Bn an

obstacle in the,course,of the unw ndi ng of t It or é her rea
and rotati ons'&elbgwt"ﬂ%“?/\ﬁﬁﬂ%eﬁ% ergea “Eiécg s@n%&@ P&ItdP RCrHra tely’
accordance with t MAR 2003 6 detected result of the | oose belt

sensor . ThusCO"ﬂtF@a' thﬁrﬂib’tﬂ efoihe diver means mith beygid; efgheri@nderecel REFvetingnber
being rotated in the state that the belt being paid out has lost inits
tension can Beniafvented. Further, a reverse w nding of the belt resulting
fromthe wi nding nenber being kept on rotating even after the 5 wound belt
i's paidut enti Dasjrabbm tlad deltliwoist fevtbiet edmpriseshéy prottusisnsagraided ebas
that one of the belt guide and the side plates is provided wth engagi ng

proj ections agd| ERG pRiriGH oPh gitket it o WHitth ARdrdritRrsicdR prbdémting mepiiari ded

with guide slits engageable with the engagi ng projections and extendi ng at

| east fromap Wéqll;f%%?hbﬂ@daénmh Rt othe'sQntEh éf?lg' %‘g@kéthneb

di anet er hangs outer pos t| on at whi maxi rru

or of oct 1 ona. SRAeEha i Protfnt ALY MR Rk Haﬂ%sp%étt&% FOgTPaRRs, o,

standard range féogmhe @ner position to the outer position in response to
changes in cPPRYECYCFEEE - of the belt. This

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 controlled 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



15 provides the result that whenever wound or unwound, the belt is put into
place to be vertically hung down fromthe w nding menber, and thB87ejar L1 1:)
belt guide can be effectively escaped from |l oad applied froma hangi ng
heavy | oad. This enables the durability of the belt guide to be enhanced
increasingly and al so enables frictional resistance between the belt guide
and the belt to be reduced 20 increasisgly, thus providing the advantage
that the w ndi.n d ynwi ndi ng of the belt onto and fromthe w nding nmenber
can be nore gﬂ%%f’ﬁﬂgﬁ ﬁBY?S???é%.tOF‘Eﬁ FW@?Y cq)rlnltr@}e@a@éﬂ'\v%gpgtrcglr{ge@r&?.de slit is
adapted to have a | ength sonmewhat | arger than the abovesai d standard range,
that coul d provi dérteé thisiaventianis algedinertediela bek heitimadeding abelhguige i n
behind with respect to the side plates by a 25 heavy | oad dragged, the

sl ope of thehbeing atbelhegidet pertiodewbinh ke amatgedehetvesen OwWad dpERe2i0@Baly
the belt guide noving along the guide slit to an extent beyond the standard
range. This op?oﬁhg\éid@plehesfml%aﬁhag'ﬁeélﬂ%ﬂidmgd'haggéﬂes\n@raNoWMhQS'ﬁn@ﬁwgtdfe
belt can be well done, while twist in the belt is being prevented. Further,

it is prederghd Belt Brolh$tHeaamdilgindnserengagi ng projections are 5 shaped
into a non-circular formso that the belt guide is non-rotatable relative

to the side plal ocofdhg @ irf?é“’%n{éggi_o'ﬂgi;ﬁnwirﬂee okt i{%ﬁg@')dleg eg'(/) 1he HeiPgLing

rotated relative to side pla virtue o ssi bl'e accl dent

t hat the bel i d rotated to cause the belt to, bulge betwee he
ber t gut de. aratiES FRRAD U RRe s B e e LR 4T B e Retr Ty
unl oaded state in_an unw nding direction by a driving force appljed from
the wi ndi ng MBS Srabe: RREYRDtSR SIRIMIRRING MRH T i éhTARdOTlY evliest stase or
snoot hl y payi ng(, out of the belt. BRI EF ‘DESCRI PTI ON OF THE DRAW NGS The

i nvention wi PRMtifsIRMe CaBRE msemdwpit thef winding: mesmipereinag canfshR9stHEe 86 all
drawi ngs wherein: Fig. 1 is a vertically sectioned, side view of the belt
hoi st actr diimgst thushpravendingipmssitie preakdge respling yomuhawapdematoivdfeiveof
the sane; Fig. 3 is a front view of part of a detection switch; 20 Fig. 4
is a side vieeftof 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. Bdsidgs,s€iteomal béiteg’Mbi&!?;kWhicﬁPﬂié i@ p¥rtédoin Ehgq Pslifthige 8

is apartly omtted plan view of the belt hoist; and 25 Fig. is a rear

view of the efddde? s {8l thowihdiRgRfthe BR1tSAround 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 belt
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



0 7 MAR 2003 - DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Redzrri n?
now to the acconpanying drawing figures, an exanple of the prefertéedAR 2003
enbodi nent of the invention is described below It is to be understood,
however, that the scope of the invention is by no neans |limted to 5 the
illustrated enbodi nent. A belt hoist shown in Figs. 8 and 9 is provided
with a pair of spaced apart, opposite férst and second side plates 1A, 1 B;

a nornmal and V. i I erving-as_driyv S, .ALFan at
an out ai de of EEed Foift B 488 JPRIoeR SiRtiouahls e FedBdlen PoRIE RGNS
reducti on gear nechanism 3 jncluding an 10 over-] oadin revent nechani sm
3B and a mechRaHing ﬁﬁ%ﬁt@ wiading F‘&Hg@tﬂ bﬂ”%wtém%'inégeoﬁga%agmt Reige
plate 1 B and covered with a cover 3A. Further, a cylindrical w nding
menber 5, ar paisbowithastoat inlitstepsion cantha piavgntedhodkuditeraa rewersetwingingenid

portion thereof is wound and which is associated with the reduction gear

mechani sm 3, thesbeibteduatiny fraopiherwieding raeimbar bemngkeeptonidtaidigweesn bfter thede
plates 1A) 1 B. In the inside of the wi nding nenber 5, a drive shaft 31

having a 3 i r glougieaselol pi@ oLeeHaidlPbalafio HEphaVEREY3 i s rotatably
supported via bearings. The drive shaft 31 is connected with a notor shaft

21 extending fromtﬁf@r,”i‘?ﬁé)éd%@ra%@ﬁgsm driesenl 54t §Eide°ar?c?tk?e$§i%i Led In

operation therewt 0 that the ding nenber 5 can~be rotated by ‘drive of
the motor shiy PRI uifGadihg E5bledont shBhBohBYBY B el Al Rotithe "
wnd the bel SOF B8R TR KGR NTheAGE 510 SROB059RG: SU1Lg"e ABAYY Boad
bel {411 om PEOIPREOT AR SARENAL a5t 881 B0 INGPSROSBR A NI HO A PbSHE-
t hrough the belt 4 0O 7 MAR 2003 9 In the illustrated enbodi nent, a pair
of di sc-1@ ke Miniange<irely demeteehangs dawn 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 load 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



to the wnding nenber 5 at the both | engthw se ends thereof, and the belt 4
is wound onto the periphery of the wi nding nenber 5 between the |ﬂaZrMARf2m
fl anges 50. Further, as shown in Fig. 9, aretaining fixture 1 C of a hoo
is fixed 5 between the side plates 1 A, 1 B at the top portion thereof, and
a control unit 1 D for controlling the winding nenber 5 to rotate in the
normal direction or in the reverse direg¢tion is connected with the cover
3A. As showny, [ ; | @S L ' Hst
%Qﬁé B@It‘q U?@éj'rﬁ@\h'rﬁg[; %Lo rge%eg&g?%‘ﬁt fo aﬁrﬁté’#ﬂoﬂéé'%ﬁor tdgtggeéténé%?b

includes ar om coil preven sw ngabl'y sup on a pivot

10 60 betweepn the f4r.st _and s S| I 1 1 Ba r.adi

outvar o' post B of inEatitnar s e raurnsbenbEt s disadnd Syl & ib¥pst, 4
agai nst the perjphery of the w nding nmember 5 to prevent random coil of the
belt 4; and ar&bﬁt"’?’@rd%%n‘é’h'fe%'ﬁt lbe@rl?rTﬁR‘ iIskping@reventedor the motor 2 by
sw ngi ng notion of the random coil preventing nenber 6 in response to
changes in circl Eudingnettds peferRbleré faist casendiaiother edaagiNBePiRigHliong afenber
5. The random coil preventing nenber 6 conprises a pair of spaced apart,
opposi t e &ar nshéded Bto @miarhcacaantornt switha thdbelpiguate i8haretcatable/redatpedot ed
between the first and second side plates 1 A) 1 B; a rotary elenment 62 in
the form of thgsiHbajateldi ch is rotatably supported to the arns 61 at the
front end portion 20 thereof via bearing neans and is contactable with the

bel t 4; and a bi g9g/18REItRE bgerﬁ @aae%ao%' 85 Wi ot Béirglrdtgtetdhr%lé%}!}eetro the

peri phery of the w nding nenb so that the rotary enment 62 can b

e
al ways press i st @he. e | el . [T‘H%I he .hi.asing
spring 63 isgﬁﬁa@%g&?or% g%rﬁgé Eé%ﬁ'sedélgérg?'ﬁgé %89'?’%@ a c&ﬁ?gg(f'tp%wt%faghgggg and
spring | egs 63b, extendin angential ly from 25 bhot nds. .of the coi.l ed
portion 63a.’ tqﬁ%@ayegi &ﬂ& B@E§°Z@ﬂ§?e§$&'§egnﬁten off giydp %?ﬂ%éfv’f‘ﬁ'”gr s
61 and a rod 1 ext endi bet ween the side plates 1A , 1 B, .respect.ively,
the rot a?@ e r ‘Gbeﬂéﬂglt@é&@ Eﬁ'@s%%dnébaf’g@( Upiféaéf%# gtake {ih @BRd-YVIBER ¢ he
w ndi ng nmenber 5 through the arnms 61. The control means 7 is arranged in
the foll owi ngirgaljon &y ehguimingnfareg |pptiedsirgmatiie avinding MmenRaiwside eqiy be
portion 60a of the pivot 60 is projected outward fromthe side plate 1A
First and sepomweniedfrons happefdibg, fRenaaeha bmionthly payiey byt gfitbebedi ng one
radi al end portion of a boss having a fitting bore outward in generally
semcircle, are arranged BRIEFDPSCRIRTHINGDE THE DRAVWINGSM th a specified
phase difference, in the circunferential direction and are 10 secured
thereto with screwe FReffioh WilHWBEURRBIBed WiltPSifbictite tOlthBARIchbasymear
the projected end portion 60a at the side plate 1 A and on sw ngi ng paths

al ong whigh Yy ifngg%h&% .second protrusion 71, 72 novable in response to
the turning of thé pivot 60 are swng, first and second detection sw tches

dopi cred in 5 16 Hor doe verdolS HbekaeGe o Bl BB HeFIREEbIAD o ks,
73, which is.forned by a limt switch and the like, is brought into contact

with an edge"?)\feqtlﬁé"first protrusion 71 to stop the drive of the notor 2
when length of the belt 4 wound around the w nding nmenber 5 decreases with
the unwi nding of Rie? hepPartiysetawayciear yiemet f1e $8Mehe belt 4 decreases
bel ow a specified circle dianmeter. As 20 depicted in a solid Iline in the
sane figure, the Bgcdhsiadeardoiewof parttafte detectipn switch; formed by a limit
switch and the like, is brought into contact with an edge of the second
protrusi 88 72 to [Sgof is Aeside ivieav of Figh&; not or 2 when the length of the belt
4 wound around the wi nding nenber 5 increases with the wi nding of the belt

4 and the circle migasid aipapfly bhtttdeirbndvienasfensels galer arsd 3Tocgeise!f semkor;
circle diameter. In the illustrated enbodi nent, at the outside of the
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.



i.17 MAR ~~ mside plate 1 A, a cover 1 F for covering the protrusions 71,
72 and the detection switches 73) 74 is detachably fitted to the @i;dm,pl fmge
1 Awith fastening screws. Next, operation of the randomcoil preventi né
menber 6 effected by the abovesaid construction will be described bel ow
When the notor 2 drives the 5 wi nding r‘rﬁnber 5torotate so as to wind up
and down the belt 4 wound around the w nding nenber 5, the belt 4 is kept

on being pressed ByTANED BESURAATAOEOTHE P REECFREDTBADIMEVENt | N9

menber 6 on biasing force o e coiled spring 63, so that although the

circle dianeter e belt .4 t wi_ndi_ng er.. rj |t 4
is wound up and ,'?‘Bh’éé%?éﬁg %nggﬁpy@g ?@E@@é‘@?{% t%ﬁ?‘gﬁ‘u‘)ﬁ%%ﬁgﬁ 4
in response to.the variatjon in tEe circle djianeter,. Thus, the belt IS
prevent ed frBRBERACMRPSIReNtL P! tthE INYERNGN eiSe FERE B noelRw: t elt ®’hiR RS rcie
diameter is, and thereby the belt 4 can be wound on the wi nding menber 5 in
a proper postidersiodinowaveasthat theotropeerfifetnyantiam isAy ae preansdimitedto
two-dot chain line in Fig. 1, when length of the belt 4 15 wound around the
wi ndi ng rlenbtre Hudieatedasalodimamntt he | owering of the belt 4 and circle

di aneter of the belt 4 decreases below a specified circle dianeter, the
rotary el ement 62 belt hoiseshovamirt Bigeys thd Tigigredidedrwitty a@did of spagpdapartt o
the decreasing circle dianmeter, to drive the pivot 60 to rotate via the

arms 61. Wt Bg%@ﬁté ftAtdrRN seforidSidel plateFIA HiBe 4 hbhaPaRHIesbAR rokafidiint ed
on the pivot 20 actuates the first detection switch 73 to stop the drive

i gure, %3;@%@%&%@ a3 ‘H?’%”ﬁiﬁ"%ﬁ@%@éggﬁEﬁ&f’?ﬁ%'f im*g?nﬂ%ﬂsﬁgidiﬁ@%@?‘@m
bt o mer B e ted §it0% Blvardn Hid o 2edidinr Go& fiRaBlsE S iEPufing 85, |

noved ou rd in response to the increasing 25 circle dianefer to drive the
i vot 60100 PUpEIdEEg Preveht mesan v SBr e The Peaatrise! Brake SChaieneeh st
the second protrusion 72 nmounted on the é)i vot 60 actuates the second

det ecti on swAD@tsided the spcentsigeinlatedtt and cavewd witheneovastdy: 2 i s kept
on being driven to wind or unwind the belt 4 until the protrusions 71, 72
are brought into Feotieaca cwindricahwindingmembgsiSe erewnd whiarcaéist gt 4 fittingsa As
menti oned above, since the drive of the notor 2 is stopped via the

protrusi ons hbpk AD ahthe htmolstteret porniosviheodssis A@ourtd anldewhicheiscassolcated

di aneter of the belt 4 increases over or decreases bel ow a specified

di amet er, botithathetrbeuetitet gédrtthagh#ismtdes ptatapinviipsibied ofa héwireinkads and
the resulting breakage of the conponents of the hoist can be prevented.

Besi des, 151 negtwldbr {He SIB6HRAIEL AR, 9B,  IPtHAVREWeHHItRE wﬁﬁé‘i_n?‘fﬁémﬁ@%f@'ﬁﬂ@e of

the belt 4 is effected through the use of the randomcoil preventing menber

6 whose nove r t her i et i : i

owi tones 75, 5! N A rRL 85El'BL ¥ réductlh Bapetdichion s ¥ St
count and si gplj.fi O 1R Structu C chiev 1 re Lt h

t he arrangengﬁpb%hgﬁl%ﬁe%rﬂﬁ ir e&o[ﬁ'c? %ﬁﬁb%?@fﬁ%ﬁgﬁgt%mgéﬁﬁﬁf xed
to the projected end _portjon 60a of .the pivot 60 ich is projecte yt ward
from the. o GEXENiEs 119 4h8 WAL Ao privinerngt 59595 13 B5 sS04 eRIRa by
means of the protrusions 71, 72 are arranged at positions close to the

proj ect ed en@PgERttahermitiso that toewiidieg Brerprr § Fae bs retated bx drivigyofdhet he
20 protrusions and switches are not an obstruct to the sw nging notion of

t he randden coidtop2einetinei meymad reieaction ol isdhegeyarsendiectonydmonghithe metasad
effect on the winding and unwi nding of the belt 4 on and fromthe w ndi ng
menber 5 w t shefiXih thddrivastaiin3darld theaedottiorygeambechanissn 8 ways
contacted. Thus, both of the w nding and unwi nding of the belt 4 on and

from the w ndi ng Thelwirnthid flertbatBlistrbRaté @NTEE seraliiRcEBhiytheimatae2hel t 4
effected by the random ~ | MAR 2003 13 coil preventing nenber 6 can be

wel I acconpl iiAgdhe I itas SrdurRNHOwirY 5 30088RH thFALRh YK AYRde
t he advant age t hat nai%fenance ofwgﬁgi%g?gﬁ?ggn sm?tcﬁeéﬁ%3f§74 égg be
easily made i thaut. atfecin {: r i d
the w nding SHE-gHinERER o BB PRSPl e T I TRBER 4l
protrusigps 71, 72 .with the ﬁ%tecti n.swtches 73, 74 enabl e h

cont rol I?ﬁg E%%Wéndimgén%ggﬁ PigS t881 '%\'3&%&%‘?%3%@89@60@%%‘?3%9'&ﬁ-e
controlling of drive of the motor 2. Further, in the Fig. 1 enbodinent, a
recess 51 is forned on a part of the periphery of the w nding nenber 5 and
an end portion of the belt 4 to be fixed is 10 fixed in the recess 51 via a
belt hol der 52 and fastening screws 53. In the aforesaid enbodinment 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,

—~ o o o Y M a N o —p~



enbodi mrent may alternatively be provided to be novable in a radial
direction of the wi nding nenber 5 against a biasing spring, rather thﬂﬁ?@@B
be swi ngable, so as to always press the rotary el enment 62 against the belt
4 wound around the wi nding nmenber 5. 20 Further, in the illustrated

enbodi nent, a belt guide 8 having a belt guide portion 80, which allows the
belt 4 to be guided to freely paSS\Mtrﬂbeing prevented from being tw sted,

I s supported bet Wit @lﬂﬁtréff%en%@ggﬁﬁ%mrgfﬁ &&%c%k@%&iﬁg&‘g%@%%@ff@@

pat h al ong WhICh t omthe w

belt guide 8 e | . ow the.25 b 4.t wound
onto the wi rid (g VABES hefbet 3 & %%P%ﬁd%ﬁqﬁ%eew?f e ol ekl ¥t e
enbodi ment of Fi 2 .and 5 e belt guide 8 provi ded, at both sides
t her eof oppo\é/PFgg €O} Hee B?H@%W&Qéee WiOding @ermp%rhg ORGUBPAYPPEY & {1ABaRS 81,
81 having a rectangul ar cross section and extendi ng outward. The side
plates 1A, 198 aFeripecvatisdown in §ig.d@ slretaingw, fiskre 1G afha droaknis Exgrgi ng
projections 81, 81 are slidably inserted and which at |east extends within
a standad rtaeltg@a‘rrtnmsidne phates 1pp4Btatdhe adp pbitedm thieeedfe bhdaf central ninituid
circle dianeter hangs down to an outer position at which the belt of a

nexi mum ci r cfop cdntriokingy theanpRiirtPwember 5 terdthiaipt that estneaThh@ictien tor éaéfe of
the guide slits 82 is in the formof 10 an el ongate slot which extends

hor i zont al | ¥révRrddbREses id dshriRidd dithiuAg cBounaxertical ly from the wi nding

menber 5. Wien the belt 4 is wound onto or unwound fromthe wi ndi ng menber

5, the engagi ng R0 g 4t S ve
t he belt guide 8B‘t oé*%%?ﬁﬁ@%#{“aqﬁmgﬁp%‘a‘:% ﬂegrg? ?b%vﬁg%tdbb%lphgrﬁ he
i nner positi h Siti thereb 15. aII the belt 4 to be
wound on or (LR ¢t ei (PR eRE ol b mwg@&ma%% P el 2 belt
gui de 8., The e slits re fornme posi tions near

por ti ons! bf @ﬁggeg?”&@”pﬂﬁ ggs"l@(‘d feﬁoﬁgpﬂg‘?tﬁ"ﬁt‘?st hé. vﬁauﬁtn%;) rﬁﬁfﬁ%rglgwé’fdt he
center portion thereof sg that the belt guide 8 can be supported to the

gui de slits B2siipa of tee xindingamemgepbofaoremoialygreasing thesdelbdeagaingéhe
portion being substantially in alignment with the | ower edge portions of

t he si de pl apespherk, ofthB.wintlirg mempears tngrevent rartden loell tof 4Ahg biettet] dmgd @ he
belt guide portion 80 of the belt guide 8 can be prevented from bei ng

brought i nt ocdmtreictheanst7afor cointrdllibgnherdgriiesobthet inetdrod sy smalirgsmbtien of de
plates 1A, 1 Bto be damaged at the tinme of winding or , 25 unw ndi ng of

the belt. | niafdndew asil p m@rhuag Mer'@ﬂﬁjrés?)oﬂéégﬁ%Hah@é@%&rél@%ham@te? MAR
2003 15 belt 4, the belt 4 is often slanted rightwards or leftwards with

respect {® aofﬂweeséna Wi %Fb%n%'tﬂ@vﬂhéﬁ BindetsB 10 be vertically hung

down, but can neverth e ess be protected from | rect contact with the si de
Dot h g o, TESRRUEE o PEBIER L RS  BieS
I's connect Edofagoa eea?r'ngI C)f61awR %yar%Amgﬁ\A tedPof thétp?vgtpé)d) Sréta?ably 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 in 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



ends the engagi ng projections 81, 81 by two opposing screws 8C, Wl h Mar w03
.Spacer 8B interposed between the guide plate 8D and the one side-oef the
body 8A. The belt guide portion 80 is defined between the guide plate 8D
and the body 10 8A. The body 8A has an accommobdati ng space 84 cl osed by a
cover plate 83 at its rear surface at the opposite side to the belt guide
portion 80. In the accommodati ng spacd®4, a | oose belt sensor 9 for

detecting |l o i N t] A t.. ui i . the
bel ¢ gui de. AT o1 206 fe 4B BafodiartbBadfiamich PSS 1B EE Kot et
turned ON by the action of the |oose belt sensor t t the drive of the
ot or 2 ar 6 BEGIEY. SR 6395 uBYS pEsatsd S08ab e Bt FoLBR,APURE (B8 o
roller 91 which is located on the noving path of the portion 4A of the belt
to be gui dedwsiNg mesaRarae thuprgh Wie armﬁgworti on 4A of the belt which is
under tension; and a roller 20 carrier 92 for supporting the roller 91 in

such a nmanner asThe contrel meaped isiartanged is pee fdliosdng svaye as shawnhn chge £5
direction of the portion 4A of the belt to be guided. The roller carrier 92

i's suppod ed3endthie Oadyeddthvise &m® porirsE0g dfthie phit 80 ishrbjestdiBoutd@réo as
to be freely swingable on 1ts hooking portions 94. Between the roller

carrier 92 apgnf free spitdp|&tb 1Re PRE 2ARL 8dciihipkatrIsions €7 R572 NeBER A5G
el astic nenbers 95 of coiled springs which bias the roller carrier 92 07

MAh ctnB 16 di, o) (AN (g e r i C ith
the portion ffim%fj f%??%ﬂ&?@npoo%\% ré@la}j%ﬁ.d %@ﬁht ﬁféap%?% }CA){%}@R g? hﬁﬁé%%é t to
be guided is_under, .tensi as icted in_a inline. in Flgs. 1. ,
the rol ter o0tPER nBRBREAVSRERHE! 5 taflosd¥ening Rided AR poidTfgec,
and the roller, carrier_ 92 is s agai'nst the el astic, nenber, 95 so that
the control 1 8RN 18 FRSHEE Aikess ORBIIa MorhEACKRUTTRIBURL ECaN NI
which is under tension is | oosened as depicted in a two-dotted chain Iine
in Figs. 10 apecurpditherate Wity serawsi s a9to Bﬁa@r@mg@@b!mm BPeieNc MERPSItIODS i s
swung on the hooking portions 94 and is brought into full contact with a
rear 10 surfaear e pioedied gngnortion §0bratipe sidee pdatifoanedonsawingmgneatosl t o

stop the drive of the notor 2 electrically connected to the controller 10.
Thus, the beklong whighrthedirstrdrad séeorndeptotngivra? 1 hoR endvaise lierésmpnsdeodbet i on

80 at the belt guide 8 is guided by the belt guide portion 80 at its both
w dt hwi se  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 the 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



edges so as to be prevented from breakage resulting fromits directly 15
ccontacting with conponents of the hoist such as the side platesgi A 1B
Further, each of the engaging projections 81 is in the form of Zq“ﬂ?éﬂﬁ
pol e whose side is slightly smaller than a breadth of the guide slit 82 so
as to be novabl e along but non-rotatable with respect to the guide slit 82.
By the engagi ng projections 81 slidabl¥linserted in the elongate slots, the

a1 B Th 0P R g PR P TR R IR E R 2 AR B =
O ne i noHGE R AR s e B TR Buad sl °
unwi ndi ng direction to pa?{ out the belt 4 with nearly unl oaded can be
effectively prevdexbdraration ofite rRdoFAEPHPreventsTg penber G éfffectashbyéhe
ensured. It is noted that the engaging projections 81 may be 0 7 MAR 2003

m f or ned i nt abtneesaid construationcwilldad dgsaeibgd mmlal, Mdhenddne nmtot 2 driees dmgul ar
in cross section. Next, operation of this constructed belt glkde 8 will be

descri bed belvidinyhembens b anatersdusweunicddiupand dewn theibegt aobed droutde
belt 4 is freely 5 passed through the belt guide portion 80 of the belt

gui de 8. Thuge WiRliMEhentbdrS, WRaIBEIt 2Ts REptHWBAIAE JrESsed BE thd AsthRCeBRIERET S
wi th being guided by the belt guide 8 and thus i's surely” prevented from

bei ng taken j 1 : : i ] i : 1
enabl es the Egldtfﬂl@{éodabozﬁ \%(gnltlj ?jgﬁ“ﬁ ggﬂ év?\nnﬁedf %gﬁﬁﬁnﬂgﬁwcﬁyzﬁgﬁg%ﬁg @g ure
at all times,,s hat e 4 1s.10 e ted . from hreak res i Ag
fromits bei i saleaiieer s crelssametefaehediol 5 BRI R, bty &
its both sides with the engagin rojections 81, 81, and the side plates 1
A 1B are prEURuES WL PO HaSgueuen Sbiid §9Wngdhe ot Siewadt A2 R DREE y
intersecting the belt 4 hanging down vertically fromthe w nding_nmenber 5
and i n Wi chtawrrddhgdsiltrdyinpraspense mthegvariation1p thasiiciediamgen t Heuhdne 4
is wound on or unwound fromthe w nding nenber 5, the belt guide 8 is
hori zont al | ybsltiddisi prevémtesitfeard deihg twisfedfbyoline todaryreiemend S2tricmmatter what
outer position in response to changes in circle dianeter of the belt 4
around t he wcirdiendiamendres, and tHarsby theshelti4 icad Beewbugdiatethe vindirgersembiest i n
the belt 4 to be surely prevented and also allows a smoth wi nding and 20
unwi ndi ng of stiRey peipler hosiiire 2R BH tieavithsut \Wesh fsteTber 5.
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 decreases below a specified circle diameter,
the rotary element 62 is moved inward 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,



Here, the guide slits 82 in the Fig. 1 enbodinent are each adapted to have
.a length sonmewhat | arger than the standard range between the inne‘, mt@gn
and the outer position. This can provide the result that when the B i
slanted in front or in behind with respect to the side plates 1 A, 1 B by a
heavy , 25 | oad dragged for exanple, the slope of the belt 4 at the belt
gui de 8 can be MAri 2003 nmade gkhtle by noving the belt guide 8

al ong the guj t yaond,. t h t,apda B rtue
of this, ad gs%aéﬁaoﬁiotﬂﬁsﬁ@f%aﬁQS ieR B8y e gk Be 5%@@?&2% %’ecome
belt 4 is bein reven d_from being tw sted. Al so, ntheb elng
onwound § s | JBSHER ST 248 PR NS ANS 4idNs Malicu dLke PiRe hdset ®

bei ng contacted with the ground or being caught on an obstacle in the
course of thbeingndrigengoowincher bevindrthgnheldthentit dae qrotruriensol 1.e¥ 2cafer i er
92 is swng on the hooking portions 94 and is brought into full contact
with the reabroughtacte aintatiewitothe RAatebdrdetgetian sWwicltem¥BoF4.er 10 swit ching
ON to stop the drive of the notor 2. Thus, the randomcoil of the belt 10 4

on the pegi pheryﬁcs‘ﬁmomdobmmmtrreeaubéldmhérmmdrr@ inisishpen venther 5
being rotated in the state that the unwound belt 4 is not under tension can

be prevent edgrﬁkﬁén@ﬁé 71t e JiRY feSGetebiich @Gm@ﬁa? he, 17%' Whés T EEB‘% dibpgrdre.

wi ndi ng menber 5 being kept on rotating even a he wound I's paid

out “ent i el y o gL Laoy %r&%&’%g% or &écaegsag%e%w 5@9&%@%? e@?gpaﬁw&e.

t he gui de si e eng prolec r'ons re| 0 are in
the form of he el on f or ned t e sid | ates, LA B, bu need
not necessar#l%/ PEW ﬁ'fﬂt'?%da?% tpﬁeoé? Hﬁ‘ﬁﬂ oqf ?h# Igu‘} oae,(idsjth?sret?i’ tW&y be
in the form oove WhICh ext end Ion a sli directio

engagi ng pro eaﬁerﬂpr?”ﬁmscﬂ ﬁﬁé’@ﬂ%‘s g’(%}’%@?ﬂon eﬁ@eé?lséﬂcé

slidable in the speC|f|ed range nentioned above. In addition, the direction
for the R dhsprevergan ef thet@mawinting eadtavieg-Urvangisict Oﬁihﬁab@t Ads ebeated
vertically fromthe w nding nenber 5 may not necessarily be limted to the
regul ar hori fuwough ttier es¢ iadntheTtamdgo deil girevent@®y megmber € whbsé ynsvememrtd
wth respect to the horizontal direction. In short, it is essential that
the gui de sl idrive@3h&pratresisns 7o PR hbtaiatd tre detettighistetcBes a3, e tslcodiol n

response to increase or MAK LU~, 3 19 decrease in circle dianeter of the
bel t 4 woundtteg @HRd dflige YhtEF ROrdRIFAER i 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 plate 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



so that the belt 4 can be wound or unwound snoothly and easily w thout

.hi ndering the winding or unwi nding of the belt on or fromthe mﬁnmyrmhR
menber 5. Further, in the illustrated enbodi nent, the engagi ng project|8%@
81 and 5 the guide slits 82 in which the engaging projections 81 are
inserted may be provided at the side plates 1A, 1 B and at the belt guide
8, respectively. Also, instead of the m®tor 2 used in the above enbodi nent,

e, ot S PURing LT, B Pdcasindy v e s

t he wi ndi ng nme ever type c ock or a chal

chai n bl ock. 0] 0 AT AIVED IS 1. A bel i s .

conpr i oi ng: ARG GoHEP Par MR SareAM Eopdnet meEnAes of s betestion
for driving said w pdi menmher; a. random cgoil preventi ng nenber pressed
agai nst sai osvﬂgq?lesmgg'ngga?%% 284y ina n‘ﬁ'tmége?t(’ﬁ%r%érﬂﬁ rénidgﬁhéﬁﬂlcoi I
of said belt, said randomcoil preventing nenber being novabl e in_response
to changes iMGVQ@tl%mﬁﬂﬂQﬁra@r@rgtf@melm geadt unwinging of dne delt $reangrther,
arranged to stop drive of said drive nmeans in association with said random
coi | predentthagaredheatiomiod ihe lprottusions ef1, of2 whtkn theuddtdmdion switchesseS, tder a
specified dianmeter or decreases below a specified dianmeter. 2. The belt

hoi st accor drgplé®tHd evmrdliingiesaisn7 saibe simplideddaistruetereeiid agonemeesi s
so supported to said wi nding nenber as to be sw ngable outwardly ~s with

respect to anbadndlolIfg GCdriveofthesabtdr v ndi ng menber by a bi asing spring.
3. The belt hoist according to Qaim2, further conprising (1) protrusions

D Svent e ranoct Mo WU Lefibofnlich (8L 1, My fpaidamecol
canabl o o RS s FPRIAT el oAl R USRS R o o Bl
R L W R R A S
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 at a
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.



, 0 7 MAR ZOQ-i z~ a belt guide having a belt guide portion which_is
‘arranged between said two side plates in such a freely sliding nﬁﬂh&ARdMBto
allow a wi nding action of the belt onto said wi nding nmenber. 5. The belt
hoi st according to Claim4, further conprising a |oose belt 5 sensor for
detecting | ooseness in a part of the belt to be guided which is arranged on
a moving path al ong which part of the bélt to be guided into said belt

gui de portion msggcaﬁ@aghss bl R He @Frfb%d‘i’rgéﬁt W?tFﬁbé" D dha WL flenp@pe of

said belt guide ahd sard 'side plates I's provi engagi ng prolectlons
and the other el t 1 de . and said side es i th
guide slits %ﬂéﬁg@ 8%&}\9?% %at?%the%% ﬂ}?deB€8P8%?'fegﬂ% *&%&‘C’Z’&B@ﬁ ﬂé Ag

| east froman_jinner position at whi cg Fe belt of a mninumcircle dianeter
vertical |y h4iyseRRAMNG oPrRiEEionsr 8hosilt NBWNGL AWRANGWET FEPES oteCHORB&Frum
circle dianmeter vertically hangs down. 7. The belt hoist according to Caim
6 wherein sa®xeadiganutyap.oj Eb@ sisiesplatesaiie sharerravides! with@nids $188Bar82 or m
so that said belt guide is non-rotatable relative to said side plates. 20

Al | . Al @b. ArinAhich&theA&ngadifigipdjettians. 8M&N81 Are .shdablyA(nsartad. andHwhichhat
.AS&IM ) r*taKl

p{val gb] X] caeesi exakpas mﬂmhmﬁ@dr@ah@%mm aajmadrqedsiede af whiceahs dkrafcaj ¢

a] ca] ca] ca] ca] ca] ca] ca] cRa] caU] ca] cal

2120dS| wr mhea Wi pabit i Bﬁﬁ&bﬁﬁbﬁgéa@@\lvﬁ%%] G@b?%b%ﬂi&ﬁét%%ﬁ%@%bﬁ%} calc

aJ ca] ca] ca] ca] cal ca] ca] ca]ca]ca] ca cal | D2S

o el r el o oo
i oo ca cai caf PR e o Eaf e Bt PRe TR SRR 7 B 0 RRe AT 222
2 3333 1% 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 at 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
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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 comprises 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 beit to be
guided. The roller carrier 92 is supported on the body 8A via two opposing
harizontal 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 92
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10! ~X&&#109%" X" p0 the portion 4A of the belt to be guided Is under tension as depicted

~8&H10YXEX& ()-!y0&&#10% " & ()-! g#10% " & () - #10%& ()-!#10% " & ()-1))*
+E, ., ,, } ASHiN aathainLbne iFigs. 1 and 6, the roller 91 is contacted with the portion 4A of
10" 91#10% & ()-!91#10%"]" & ()-9 ' #10% & ()-s!'y9 ' #10%8" S" & () - S&&H10% & ()
-, ., D---5. dESHbeltOlo-ba0gu#deds &hdq the roller carrier 92 is swung against the elastic
member 95, so that the controller 10 is OFF. When the portion 4A of the belt
to be guided which is under tension is loosened as depicted in a two-dotted
chain line in Figs. 1 and 7, the roller carrier 92 biased by the elastic member 95
is swung on the hooking portions 94" and is brought into full contact 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 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 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 unloaded can be effectively prevented and a smoothly paying out of

25 the belt can be ensured. |t is noted that the engaging projections 81 may be
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105 Next, operation of tHis constructed beft guide 8 will be described below.

When wound on or unwound from the winding member 5, the belt 4 is freely
5 passed through the belt guide portion 80 of the belt guide 8. Thus, the belt 4
is wound on or unwound from the winding member 5 with being guided by the
belt guide 8 and thus is surely prevented from being taken up in a twisted state
or in a randomly coiled state. This enables the belt 4 to be wound on the
winding member 5 in a proper pésture at all times, 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 brojections 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
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iggﬁ 8 ;Vd;\l(loo r)lé/rN%%gﬁg‘/Lﬁg é@%ﬂeﬂﬁ%oﬁ( ngoportlons 94 and is brought into full
contact with the rear surface of the body 8A, bringing the controller 10
switching ON to stop the drive of the” motor 2. Thus, the random coil of the belt

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 not 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
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5 the guide slits 82 in which the engaging projections 81 are inserted may be

provided at the side plates 1A, 1B and at the belt guide 8, respectively.
Also, instead of the motor 2 used in the above embodiment, a hand-
operated lever or chain may be used as the drive means for driving the winding

member 5, as in a lever type chain block or a hand chain type chain block.
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a winding member around which a belt is wound;
5 drive means for driving said winding member;

a random coil preventing member pressed against said belt wound
around said winding member to prevent a random coil of said belt, said random
coil preventing member being movable in response to changes in the wound
diameter of said belt; and

10 control means arranged to stop drive of said drive means in association
with said random coil preventing member when the diameter of the wound belt
increases over a specified diameter or decreases below 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 outwardly

15 with respect to a radial direction of said winding member by a biasing spring.

3. The belt hoist according to Claim 2, further comprising () protrusions
provided at an axial end portion of a pivot shaft on which said random coil
preventing member is pivotally supported and (ii) detection switches capable of
operation by contact with said protrusions when the circle diameter of said belt

20 reaches a specific diameter.

4, A belt hoist comprising:

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

being rotatably supported between two opposing side plates; and
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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.

20



