BELT CURVE CONVEYOR FIELD OF THE I NVENTION 5 The present invention relates
to~a belt curve <conveyor used for changing direction of transportation of
objects, and nore particularly, to a belt curve conveyor in which a
fan-type belt is detachably nmounted on a body thereof. 10 BACKGROUND In
general, a belt curve conveyor is utilized to change the transporting
direction of a belt conveyor foBELTaCURVRICORVEgbR 15 In order to prevent
a belt from being caught or biased inside due to its tension, a narginal
section is formed on the periphery of a fan-type belt in which a nunber
of guide roller independently nounted on a guide bridge provided on the
peri phery of the belt in such a 20 manner that those guide rollers pinch
the ledge so as to maintain the tension against the outside of the
fan-type DbEIELDASFaTHESUNVENTGEN a belt can not be exchanged or repl aced
easily. This type of belt conveyor is replaced when 25 necessity arises.
In partiul ar, whéhef oBgesrntphanveddioncalrelates r &fspor t el behrvés

renoved and_ cl eaned on a ,%gular basis to keep the whole conveyor line 1
conveyor used for changing direction of transportation of

objects, and more particularly, to a belt curve conveyor

in which a fan-type belt is detachably mounted on a body

thereof.
e 10
BACKGROUND
In general, a belt curve conveyor is utilized to
change the transporting direction of a belt conveyor for
carrying objects.
15 In order to prevent a belt from being caught or

biased inside due to its tension, a marginal section is
formed on the periphery of a fan-type belt in which a
number of guide roller independently mounted on a guide
bridge provided on the periphery of the belt in such a
20  manner that those guide rollers pinch the 1ledge so as to
maintain the tension against the outside of the fan-type
belt. As a result, such a belt can not be exchanged or
replaced easily.
This type of belt conveyor is replaced when
25 necessity arises. In particular, when food or
prharmaceuticals are transported, a belt is removed and

cleaned on a regular basis to keep the whole conveyor line



cl ean. For this purpose, a conventional belt in which a set of two guide
rollers nounted vertically on upper and Ilower lines to prevent the belt
from bei ng biased by supporting a thick part (projection) of the belt end,
5 which allows the belt to be replaced easily, is compbn. One exanple is
shown in Japanese patent unexam ned publication No.2002-114343 (page 4,

| eft col umgléane 3Fort otlpagepbrpobght acatanendidiea Blbeand ik gghich and 4).
A camis nounted on the upper part of an operation lever in 10 which the
| ever is rosatedfi nrwuciuiderannéletrhamdureatppesrttam tomes ivppen @t act
with a frame face as its first camface changes to its second camface so
that an armo¥eeuriifgsa §oi dereveher e ededl si dednhebedhg sbéasedi zed by
a spring to spread in a suitable manner, and is 15 extruded fromthe guide
menber to pPRUEel?dr War §hd6KasParb sireateehiony masfo that bhaétguin?,
rollers _co out from the thickest part (projection) of the belt end,
which &nabf g’%hae{%%w’% (2 d%e%‘épW%c%%l.r?Ief@WL% BES SOPNEPNBY THE

| NVENTI ON However, in_a coggen_ti onal belt curve conveyor, each of the

guide rollers is SECUFEFPOCa 1 xROWDI ddr IRPARLIR| Pa&RGEgSPGHABIREN i nner
surface of i,de rol.le h a hearing. a _belt is_attached or
renoved, Zé%}ﬁle%tgleod{ hg%déPO%ﬁé?Hggépa A9 | g' r\ﬁﬂ\g%r\%edcg I ¢ &lpgrrp&a
boLh, the gudeosal| 1 rauilet e GagRgl I ot AR e U1 aRa1 9L 1%

cam is mounted on the upper part of an operation lever in

Qﬁ’ 10 which the lever is rotated in such a manner that the upper
cam comes into a contact with a frame face as its first
cam face changes to its second cam face so thaﬁ an arm
securing a guide roller on each side thereof is energized
by a spring to spread in a suitable manner, and is

15 extruded from the guide member to protrude forward so as
to spread the arm so that the guide rollers come out from
the thickest part (projection) of the belt end, which

___________ enables the belt to be replaced. |
20 PROBLEMS TO BE SOLVED BY THE INVENTION
However, in a conventional belt curve conveyor,
each of the guide rollers is secured to a fixed holder by
a bolt engaged onto an inner surface of the guide roller
through a bearing. When a belt is attached or removed,
25 the fixed holder must be partially removed so as to remove
both the guide rollers and the engéging bolt. As a

result, a tool is required to remove a part of the fixed



2 hol der and renove the guide rollers with their engaging bolt. In
addition, as the holder, rollers, and bolts are disnmantled, it
necessitates sone tinme and |labor to reinstall a fan-shaped belt after it
has been di sassenbled 5 and cl eaned. Furthernore, as shown in the prior
art disclosed in the aforenentioned publication, the thickest part of the
belt end cambéer ehedserkipyvanthperq@iidn ketveerto widlleasReiguideyddgidegers,
which allows the belt to be pulled out on 10 the internal dianeter side.
However, tHeoknergiri agditdooe tae tties exé kil ngrditecs| oandf Hoiesupper and
|l ower arns is weakened by being stored in the guide nenbers for a |ong
time so thadisnanosdnotiext erdensiitaikeen beimey fpiot r uded f dekerd by t he
operation lever; as a result the 15 thickest part (projection) of the belt
end is caughtlifalhe | baRrshapdd Poltepfhsrt hE Belst bsags HeRsammied is
pul | ed gut to the fan shape on the internal dianmeter side, which

event ua IyEHH% s di sassenbly and renoval of the guide rollers. As a

further result, tool 20 is required tq disassenple and renoye a part of
the fixed  hol der BRI Sorfbyed PRED gdPdd Hool T Er & anbct AAFF-Lo8RGad g

Doty A1 YASSIEERLAAPEIRNOL 00! o SR t08.elgRr, ol lers; o
-reinStall‘%é%%féﬂhsggﬁegeb%%ﬁe%%%%rHJ JEBO§E¥§E£%§a§§9QPl%Q 3 case
guide rollers, which allows the belt to be pulled out on
10  the interﬁal diameter side. However, the energizing
force to the extending direction of the upper and lower
arms 1is weakened by being stored in the guide members for
a long time so that it does not extend well when being
protruded forward by the operation lever; as a result the
15 thickest part (projection) of the belt end is caught by
the lower guide roller as the belt sags down when it is
pulled out to the fan shape on the internal diameter
side, which eventually necessitates disassembly and
removal of the guide rollers. As a further result, a tool
20 is required to disassemble and remove a part of the‘fixed
| holder so as to remove the guide rollers and their
engaging bolt, and to assemble them again. In addition,
as the holder, rollers, and bolts are dismantled, it
requires a certain amount of time and lébor to reinstall a

25 fan-shaped belt after it has been disassembled and

cleaned.



cl eaned. 3 SUMVARY OF THE | NVENTI ON The present invention seeks to provide
a belt curve conveyor in which a guide wheel provided inside of the belt
rotates 90 degrees sequentially by the operation of a |ock handl e, which
allows the belt to be renoved easily. In order to achieve the above
object, a belt curve conveyor conprises a nunber of guide wheel units
nmounted on an outer peripheral part of a fan-type belt so as to pinch the
belt end, wherein a semcircular edge is fornmed on both front and rear

surfaces of sulhrarRpeoy pher aliyparmtroaf the belt so as to abut a gui de wheel,
sai d guide wheel units are conposed of a first guide wheel and a fourth
gui de wheel abuttTing phesewt sideefiaten edgesotot peotoawardpsidechel:t and
the return side belt, and of a second guide wheel and a third gui de wheel
abutting t heéorweyee facetloifcht he bodder dvisiede edtidert ineidenogi dehdbel t;
said first guide wheel and fourth guide wheel are supported by a

supporti ng FéEeHﬁﬁﬁ%@%q9QM4?ﬂ%@§ﬁrFﬁ@ﬁﬂ%ﬁ%ﬁb%Yahﬁn#ﬁ%nopaﬁbéioﬂixed
et SRR AR S R
wheel are sggggﬁ§pd by a supporting piece equipped "wth a spring plate or
a
In order to achieve the above object, a belt curve
conveyor comprises a number of guide wheel units mounted
on an outer peripheral part of a fan-type belt so as to
pinch the belt end, wherein a semicircular edge is
formed on both front and rear surfaces of the
peripheral part of the belt so as to abut a guide wheel,
said guide wheel units are composed of a first guide
wheel and a fourth guide wheel abutting the outside face
edge of the forward side belt and the return side belt,
and of a second guide wheel and a third guide wheel
abutting the inside face of the forward side belt and
return side belt; said first guide wheel and fourth guide
wheel are supported by a supporting piece equipped
with a spring plate or a cushion rubber fixed above and
below the horizontal edge of a holder secured to an
outer peripheral part of a base, and said second guide
- wheel and third duide wheel are supported by a
supporting piece equipped 'with a spring plate or a
cushion rubber fixed to the upper and lower edges of a
rotation axis bracket secured to the inner center of

the holder in a



cushi on rubber fixed to the upper and | ower edges of a

rotation axis

bracket secured to the inner center of the holder ina 4 - ------ - -
-- - rotatable manner; a | ock part provided inside of the rotation
axis at the center of the holder, and a keyhole forned at the outside end

surface of the rotation axis so

a detachable |ock handle so that the second gui de wheel and the thi
gui de wheel becone separated fromthe inner surface of the belt in such a
manner to insestabhe hpghdandhe androtate ,Lhe; sekatian axi by 90
whi ch enables the belt to be renoved. According to enbodi nents of
the presentrdtmeidn odixid hgt thesteguide ofoldrey ralidd Nnoard tHpksYrdbee of a

degr ees,

carrier

side belt, and the fourth guide roller abutting a bottom s

as to be engaged with a key at the end of

rd

urf ace

of a returnfeinel bet ttioanobes ate angedsasf acparf tioe betdixed 4x0ia Hoacket
t hrough a supporting piece having a flat spring or a cushion rubber
t he second afui Be bPeoldreragsisutwiy eh&ebotatontker fade odf & dakasabhe de
belt, and the third Puide roller abutting the top. surface of a ret%

belt are arr¥igePad

@ Pai FIeb the Fircedt g ds 48! (3D atitp

pi ece having a, flat .spring or _a_cushion rubber so as to_be provided
bet ween th eﬁ% %%ﬁ%% = STe ° ﬁ&rgﬁgdrEFSPnQEFdénPﬁrasurPacg oY éhe

belt in such a manner to insert the lock handle and rotate
the rotation axis by 90 degrees, which enables the belt to
be removed.

According to embodiments of the present invention, the

first guide roller abutting a top surface of a carrier side

kbelt, and the fcurth guide roller abutting a bottom

surface of a return side belt can be arranged as a palr to
be fixed to a bracket through a supporting piece having a
flat spring or a cushion rubber, while the second guide
roller abutting the bottom surface of a carrier side
belt, and the third guide roller abutting the top
surface of a return side belt are arranged as a pair to
be fixed to a bracket through a supporting piece having a
flat spring or a cushion rubber so as to be provided
between the belt carrier side and the return side in a
roﬁatable manner. When a belt 1s replaced, this pair of
guide rollers (the second and third guide rollers) can be
rotated by 90 degrees so that they can be separated from
the thickest part o¢f the belt end, which may allow the belt

to be replaced.

, While

rn side
orting



rotatable manner. Wen a belt is replaced, this pair of guide rollers (the
second and third guide rollers) can be rotated by 90 degrees so that they
can be separated from the thickest part of the belt end, which may all ow
the belt to be replaced. 5 Conventionally, breakage and stripping of a
belt profile (circunferential part, peripheral part) are the primary
causes of trouble in a belt curve conveyor. According to sone enbodi nents

of this invent] oponyBReakade of 3 peltagan iy PLevenbed b Ll oyipg

spring plate for gul {spring pressi ng such, a

belt profilgrpaste SQctPatimkbranibe p%wporﬁ@ﬁl;méﬁhla papst anfr-SUPRE essi ng
force while providing a protrusion in the vicinity of the belt profile

part on thebiehdrgi desussrd afsktrbubilem ihe £ raegrtsi derte daive@otrap in
the clearance gap so that a tag can be prevented from being caught, which
may al | ow nreerdinper &bi orpdmee beemapritiarnéd. Iaf geneial , mhvemEidel t s
repl aced, all guide wheels, chain, notor, and inner frane may be renoved,
whi ch, for }i’ﬁ%‘?}éﬁ@@ ‘i’rﬁy % ak& ldppFexi natel Bre el hBdr SPYi fehdd NSeodl e wor k

together Thus, ena ce can .be |neff|c ent. Furt ust i t he
contact betHerd P itierahet THiae HBGH 1 FPNd E1 e SR nBg” depend
on a persor})rse&%edlgﬂgﬁ, 'J BQ%{;G 15150191'169/ ngt so that it can be
supported with a constant suppressing force while
providing a protrusion in the vicinity of the belt profile
part on the belt side, and a skirt from the frame side to
form a trap in the clearance gap so that a tag can be
prevented from being caught, which may allow normal
operation to be maintained.

In general, when a belt is replaced, all guide
wheels, chain, motor, and inner frame may be removed,
which, for instance, may take approximately two hours
if three people work together. Thus, maintenance can
be inefficient. Further, adjusting the contact between
a guide wheel and the belt profile to be equal may
depend on a person's experience. If there ié only one
spot where a guide wheel contacts excessively, it may
cause breakage of a belt profile or a strip, which
results in decreased reliability. On the other hand,
the time for replacing a belt can be vastly shortened by
releasing a belt presser in such a manner that a
removable lock handle may be inserted sequentially
into a lock integrated in an axis of a guide holder so

as to rotate the holder by 90 degrees.

6



spot where a gui de wheel contacts excessively, it my cause breakage of a
belt profile or a strip, which results in decreased reliability. On the
other hand, the tine for replacing a belt can be vastly shortened by

rel easing a belt presser in such a manner that a renovable |ock handl e may
be inserted sequentially into a lock integrated in an axis of a guide

hol der so as to rotate the holder by 90 degrees. 6 That is, the

af orenenti oned rel ease nechani smof the guide wheel can make it possible

to rel ease bel t i i.l.e mmintain I l.ear.an that it
may take a%%%%x?%htgﬁi %3??#%&%%%5&%?1%33%%%% %egggﬁﬁgé Ogo% Fn?%égg bel t

rel ease funghé®n WainChmdise PRt Of HBEl BYe a tot akerdipsdreghanisim of casgephal o
caudal roller such as a drive roller; thus the maintainability is

i mproved. Wisike guiadertral heh gr ok atlebg 9& Yegreas oy t Baut thaitngitt heay
engagenent of a thread, it can sinply rotate in the same position. Thus,
when t he betékies reopyontadtedit eBOcl manihes tthe guepmdegeol leer bedls bkyj ust
rotated in the opposite direction so as to reproduce the original

position, WRPBREH ihprove ¥Recasehbryticn fykienhcys parbaaredoly fo

enpl oy a hollog[shaft tgr %Qiph Es ﬁaghainle S t¥8i not or  as qgtuator of

an end pul 1255 T%w?ﬁ%ﬂgg §Per’dt i BnCERANE &M B ed™ CALESr U tB° sBne

enbOdimﬂ“SdPIvéthyfgfptthus the maintainability is improved.
As a guilde roller rotates 90 degrees without wusing
the engagement of a thread, it can simply rctate in the
same position. Thus, when the belt 1is remounted
after cleaning, the guide roller can be just rotated
in the opposite direction so as to reproduce the
original position, which can improve the assembly
efficiency. In addition, to employ a hollow shaft motor
which is a chainless type motor as actuator of an end
pulley, low noise operation can be achieved.

According to some embodiments of the present
invention, the first guide roller abutting the top
surface of a carrier side belt, and the fourth guide
roller abutting the bottom surface of a return side belt
can be arranged as a pair to be fixed to a bracket
through a supporting piece having a flat spring or a
cushion rubber, while the second guide roller abutting
the bottom surface of a carrier side belt, and the
th?rd guide roller abutting the top surface of a return
side belt can be arranged as a pair to be fixed to a
bracket through a supporting piece having a flat sbring

or a cushion rubber so as to be provided between
7



invention, the first guide roller abutting the top surface of a carrier
side belt, and the fourth guide roller abutting the bottom surface of a
return side belt can be arranged as a pair to be fixed to a bracket

t hrough a supporting piece having a flat spring or a cushion rubber, while
t he second guide roller abutting the bottomsurface of a carrier side

bel t, and the, bbifdeguide,ralLer aRULLNG def b surface ohearLeturn

side belt can be arranged as a palr to be fixed to racket through a

suppor ti ng (piLeer N aaf 11881 8PNINGre Bl aBGUSNERDST YRPEF 8¢ auiQebe
provi ded between 7 the belt carrier side and the return side in a rotatable

manner. Wietvbia el t (thd eplaosad, hhids pairdofggidgle rdialdrens ¢khe second
and third guide rollers) can be rotated by 90 degrees so that they can be
separ at ed fraomtddiet hfCkéstrpast sof thhe Wéley ereth i sdpaeytead | dmomt he
belt to be replaced. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plane
view of a bete tbivkesstnweyot off the pbpedéntehdventhdah Rigy 2ikow
partially enlarged plane view of Fig. 1. Fig. 3 is an enlarged sectional
vi ew al ong th@ g?At IGhedf LH4Rcesl- Fig. 4 is a plane view viewing in the
arrow direction fromthe B-B line of Fig. 3.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plane view 0f a belt curve conveyor of
the present invention.

Fig. 2 is a partially enlarged plane view of Fig. 1.

Fig. 3 is an enlarged sectional view along the A-A
line of Fig. 2.

Fig. 4 is a plane view viewing in the arrow
direction from the B-B 1iine of Fig. 3.

Fig. 5 is a plane view viewing 1in the arrow
direction from the C-C line of Fig. 3.

Fig. 6 is a further enlarged sectional view along
the B-D line of Fig. 2.

Fig. 7 is a side view of Fig. 6.

Fig. 8 1s a plane view viewing in the arrow
direction from the E-E line of Fig. 6.

Fig. 9 is an enlarged sectional view of a guide
wheel.

Fig. 10 is an enlarged side view showing another

embodiment of the guide wheel.



Fig. 5is a plane viewviewing in the arrow direction fromthe CGC I|ine of
Fig. 3. Fig. 6 is a further enlarged sectional view along the D-D line of
Fig. 2. Fig. 7 is a side viewof Fig. 6. Fig. 8 is a plane view viewing in
the arrow direction fromthe E-E line of Fig. 6. Fig. 9 is an enl arged

sectional view of a guide wheel. Fig. 10 is an enlarged side view show ng

anot her enbedinreph @Esbh@pwbﬁeowh@ﬁt PREPERAEBERMBEBERERTEON OF THE
PREFERRED EMBODI MENTS Herei nafter, the preferred enbodi nents of the

invention are eXIHb%leﬂﬂdfl‘c@E?”'ﬂHetO ;df@ﬂ@fhg{@d Fieghbolim@nta pl afie vigw of a
belt curve conveyor of the present 5 invention, Fig. 2 is a partially

enl arged pl an@evitéwnofare Gxplairddd). refdsrimg epbadgadiaget i omalg.vikewial ong
the A- Aline of Fig. 2., and Fig. 4 is a plane view in the arrow

di rection feronplimee BB dw nefofa Fibgelt3, cnespectonvedyor | mfa chevepbesént
conveyor 1, there are provided a fan- 10 type belt 10 stretched over

bet ween ®ndipukhéyeon3d, Bimf Zbdsh ®ngertandly mmbsargest plade wiewsl ohits
50 arranged_on the outer periphery of the belt support a thickness end
part 38 (Fi §196) lof FHE-0dt 5 par ipHanpast q9nd icurale Bt 2k @sth® Prevent

t he curve belt fron1nDV|ng to a fan Shape . '
A line of Fig. 2., and Fig. 4 is a plane view in the arrow

direction from the B~B line of Fig. 3, respectively.
In a curve belt conveyor 1, there are provided a fan-
10 type belt 10 stretched over between end pulleys 3, 4 of
both ends, and a number of guide wheel units 50 arranged
on the outer periphery of the belt support a thickness end
part 38 (Fig. 6) of the outer periphery of the curve belt
so as to prevent the curve belt from moving to a fan shape
15 - internal diameter so that the curve belt conveyor travels
in such a manner to provide tension against the outside of
the belt. The main part of the conveyor is suppbrted by
cross members 5, 5 close to end pulleys 3, 4, and a leg
unit 7 provided on a cross angle 6 of the plane center of
20 the fan-shape part. A torque arm 18 is fixed to the end of
a cross member 5 mounted on therlarge-diameter axis end of
the driving side end pulley 3 using a bolt 18. Then, a
drive unit 15 composed of a motor (hollow shaft motor) 16
and a reduction gear 17 is mounted to the torque arm 18.
25 In the drawings, reference numerals 8, 9 denote
side plafes, numeral 11 is a base, numeral 12 is a base

plate (Fig. 6), numeral 12a is a support, numeral 13 is



15 internal dianeter so that the curve belt conveyor travels in such a
manner to provi de tension against the outside of the belt. The main part
of the conveyor is supported by cross nenbers 5, 5 close to end pulleys 3,
4, and a leg wunit 7 provided on a cross angle 6 of the plane center of 20
the fan-shape part. Atorque arm18 is fixed to the end of a cross nenber

5 mount ed oant Reitledr geowh @ehameaxis 16d 08 ot Rgidni vingnsige end spuldey 3
using a bolt 19. Then, a drive unit 15 conposed of a notor (hollow shaft

notor) 16 gugdde reducthomegeaar 217 iiss rOWHIAGt GHATR ! ormkerar mA8is 25 In
the draw ngs, reference nunerals 8, 9 denote side plates, nuneral 11 is a
base, nunerghlléyi radiase opl amel(Fidiarftenustdal IRedrsla 3PPPALt ,a
nuneral 13 is 9 an outer cover, nuneral 13a is a skirt, nuneral 14 is a
gui de rail ,panbheyabrackes afpuhkeyagigaf tdiameteralsiziz,i syaneymild 32 bratket
of small_ dianmeter side, nunmeral 22a is a pulley bracket of the large
di anet e® si @6¢ rumgreABLIED, ENRnE,.e aAubearilisg ABrber§, audrerspheRBzal6 are
spherical bearings, and nuneral 27 is an end cap. Reference numeral 22b
denot es an REEsRIRg ERFcBHTCEARAd RUmipaR22ed Sagn  dHirtenms prateralas
shown in Figs. 3 and 6, a senmcircular edge 38, 38 10 is_faormed on the top
and bottom ‘?%%e S pRbi r"a‘%tlrtgarifh{‘%%‘ijt et i Pémﬁéf‘lofz%%elﬁelaﬁn 10 in
such a ”H“U§£j£§t1§$9§1§t§9'de wheel of a guide wheel unit 50. This edge
As shown in Figs. 3 and 6, a semicircular edge 38, 38
10 is formed on the top and bottom face of the peripheral
part (belt profile 20) of the belt 10 in such a manner to
abut a guide wheel of a guide wheel unit 50. This edge
38, 38 i1is formed on the end of a continucus side 38a
surrounding the belt edge.
i5 Protrusion of a belt 1is normally provided at a
position separated a certain distance from the periphery
of the belt and formed in a section of rectangular or
trapezoidal shape. However, if it meanders, the raised
corner of the protrusion of the section of rectangular
20 or trapezoidal shape pinched by the guide wheels is torn
off. 1In the present invention, the edge has a round shape
to prevent jamﬁing and being tormn. As there is a
clearance of 3 - 5 mm between the belt and the ‘outer cover
(a skirt 13a of the outer cover}, to prevent involution
25 stoppage and breakage resulting from a tag caught in this

clearance, a protrusion 39 (Fig. 6) 1is provided on the

top surface of the belt ét:the position separated a

10



38, 38 is forned on the end of a continuous side 38a surrounding the belt
edge. 15 Protrusion of a belt is normally provided at a position separated
a certain distance fromthe periphery of the belt and forned in a section
of rectangular or trapezoidal shape. However, if it neanders, the raised
corner of the protrusion of the section of rectangular 20 or trapezoi dal
shape pi nchedrbyiit hei gudtlee wheebs | shtoedgeof3B. ton finG presearied raterd,i on,

t he edge has a round shape to prevent janm ng and being torn. As there is
a cl ear ancehdfh fundt iondedseamednes betf tpaadet bengutey taweing(a skirt 13a
of the outer cover), to prevent involution 25 stoppage and breakage

resul ting from eEacly ewaidht whael hisitcbBadancempaspdotrfusi di@Bg (Riigle 6) is
provi ded on the top surface of the belt at the position separated a 10 .
certain di stkerk fanshh Bhefeugbhagruidei Mhadle OPear ahéd, aWmkEhndurfdid ons
as a neans of preventing tag jamm ng. Each guide wheel unit 50 is conposed
of a firPst YuFskie whres %‘ii@eaofoérfﬁrdéifées\}vﬁéepe@?aa@zﬁ kit ide -5

outside face edge of a forward side belt an retur side belt, and, of a
second gui. d% eref’mgn&’ff T hPRGORH gt eelwg‘??l} 5?8 abu?t i E‘érfihé?‘i]r%el de

foce, of & [GIBL daldesphebl Sg etien o1 de,bebt (FL9. Ok Fagh e
spring pl atk?eﬂ‘?’aﬁa Tl Os 2B URRA: aPFi4OW)) . Each of the first
guide wheel and fourth guide wheel 52a, 52d is supported
10 by a spring plate 47, 47 fixed to an upper and lower
horizontal edge 42, 43 of a holder 40 secured to a
peripheral part of the base, while each of the second and
third guide wheels 52b, 52c is supported by a spring
plate 47, 47 fixed to the upper and lower edges of a
15 rotation axis bracket 45 secured to the inner center of
the holder 40 in a rotatable manner. A lock part is
provided inside of the rotation axis 44 at the center of
the holder 40, and a keyhole 61 is formed at the outside
end surface of the rotation axis 44 so as to be engaged
20 into a key part 63 arranged at the end of a detachable
lock handle 62 so that the belt can be removed in such a
manner that the second and the third guide wheels 52Zb,
52c are separated from the inner surface of the belt as
shown by the chain line of Fig. 8 by inserting the lock
25 handle and rotating the rotation ‘axis 44 by 90 degrees
(Fig. 7).

Fig. 5 is a plane view in the arrow direction from

11



square hol e

31 is insertedelntR,@ P agket n32,PEAVIYRY AP Bracket 32 provided on a

" horizontal edge 42, 43 of a holder 40 secured to a peripheral part of the
base, while each of the second and third guide wheels 52b, 52c is

supported by a spring plate 47, 47 fixed to the upper and | ower edges of a
15 rotation axis bracket 45 secured to the inner center of the holder 40
in a rotatable manner. A lock part is provided inside of the rotation axis
44 at the cemeerCof Itime hofderigl0, 3and A kendidl edGadmeseforgirtd: apul bey
outside end surface of the rotation axis 44 so as to be engaged 20 into a
key part 63baackefedZatoft e el gfuld adetiox habhwered ookt dvamds d€2pbate hat t he
belt can be renmoved in such a manner that the second and the third guide
wheel s 52b, P¥5Zc ald sEpagackdaf mennehe tionsepromntf scdoefrine memterns24 shown
by the chain line of Fig. 8 by inserting the |lock 25 handle and rotating
the rotati ofPEHMAL b T déBreed JIMage Molei g9 3si Provpidask af ewnen t he
arrow direction from, 11 the CC_line of Fig. 3. A snmall dianmeter side
pul | ey r acke y cuf ed®i i a a
I Oket® 2PHF0G BRAPHEI Py 5% bl eBiei fRGageS: 8- 1R dthe dhey
bolt in such.a er to _support beari ng jrenber 24 rou a slide 28. A
squar e hol eBQQ O{F: Vi aed” a aJo”néﬁS Ogt?aa tgae]fa‘:ri‘r‘ﬂ@ Hﬁﬁﬁe% 24 so*%sSERPbe
engaged with t§e2@paﬂ1 h ew bar_31 of _a_.take up unit 30.,The
O3 e A ot RO AA i 31 ot bpBh g ScFaS bar
side plate 9 so as to be engaged with a nut 35 of the
;§, 10 notch 34 side, the nuts 36, 37 abutting both surfaces of
the bracket 32 so that the bearing member.24 can obtain
the most appropriate belt tension.
As disclosed in Japanese patent unexamined
publication H9-67960 and H%-100657, a detachablie lock
15 handle device comprises a lock part having a case
providing a key hole at front, a passive protrusion
- provided at the front circumferential part, a rotor having
a salient locking axis on a rear face, a cover plate
provided at the rear part of the rotor, a rotor guide, a
20 bearing ring provided in the case, a spring for the cover
plate, and a lock handle having a key in the diameter
direction of the handle.tip, which is an operational part.A
A detachable lock handle used in the invention comprises a
crucial keyhole having four notches in the periphery of a
25 hole 61 90 degrees apart (Fig. 7), and four projections at
the tip of the lock handle 62 corresponding to the

notches so that the 90 degree rotation -of the handle is
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side plate 9 so as to be engaged with a nut 35 of the 10 notch 34 side, the
nuts 36, 37 abutting both surfaces of the bracket 32 so that the bearing
menber 24 can obtain the nost. appropriate belt tension. As disclosed in
Japanese patent unexam ned publication H9-67960 and H9- 100657, a
detachabl e 1 ock 15 handl e device conprises a |ock part having a case
provi di ng askeyrhdle at front, a passive protrusion provided at the front
circunferential part, a rotor having a salient |ocking axis on a rear
face, a cover pléase shorovitedFag.tifo relae pacondf awide owbeela anst okhgui de,
a 20 bearing ring provided in the case, a spring for the cover plate, and
a | ock handfBikdvigHgds kevhesl t hébdi A6t @re dFoeRESDnbEf Hohndatirfi® €9 p,
which is an operational part. A detachable |ock handl e used in the

i nvention cBﬁﬁ?W%e%eBarégﬁéi5F°We§ﬁ6lénﬁ§¥iﬁ&rﬁﬁﬁﬁ ﬁﬁidﬂﬁ%zﬁ?ﬁﬁfﬂ¥pEﬁ?phery
OF 2,25 101 Sk S0 lB 2220800 (P 90y 20T OM PLOLSSIDS 8L e (1P
oAl o f s e ek ep 12 SORUSCopp S SIMEINE 0 B (NGO
becore, SSPoARLELACTANY, LONCELTVLATS thtndiells b il i iRl ncle
22 of the member 24 outward, which aliows the belt to be removed.
Fig. 9 1s an enlarged sectional view of a guidé
10 wheel 50. This guide wheel 50 is provided in such a
manner that a shoulder bolt 51 ié engaged with the inside
peripheral face of a wheel (bearing) 52 so as to mount a
spring plate 47 through a ring 56, while a thread part
53 extended from one of the shoulder bolts penetrates an
15 opening cof the spring plate 47 to be secured with a nut
55.

Fig. 10 is an enlafged side wview showing another
embodiment of the guide wheel. In this case, the guide
wheels 52a, 52b, 52¢, and 52d are mounted with a cushion

20 rubber (cushioning material) 58 provided at the tip of a
standard steel plate instead of a spring plate (spring).
That i1s, a supporting piece 57 of standard steel (for
instance, 8S541) bent in an obtuse'angle shape is mounted
on the upper and lower horizontal edges 42, 43 of the

25 holder 40, and on the bracket 45 so that the tip of each
supporting piece 57 pinches the cushion rubber 58 s0 as to

penetrate each shoulder bolt 51 of the guide wheels 52a,

13



af orenenti oned end pulley is | oosened to slide the bearing nenber 24
outward, which allows the belt to be renoved. Fig. 9 is an enl arged
sectional view of a guide 10 wheel 50. This guide wheel 50 is provided in
such a manner that a shoulder bolt 51 is engaged with the inside

peri pheral face of a wheel (bearing) 52 so as to nount a spring plate 47
through a reng,562cwhidrRl as2dy eed Bar tfash3next ended hnomsene afoddieer,
‘shoul der bolts penetrates an 15 opening of the spring plate 47 to be
secured withha muwerShorEkzgntiQ@ esigan4énkargesthisiedeheicaw s2bwiang: anotther
enbodi nent of the guide wheel. In this case, the guide wheels 52a, 52b,
52c, and 52dhawe rourltied iG.h aAsushpaneR0 FEuberthicushd@mnag imet,ertited ) 58
provided at the tip of a standard steel plate instead of a spring plate
(spring). Fnadei stheglsuppor ebhf§ plastieidTwifast addasd 3$teedd (f grhraymh ance,
SS41) bent in an obtuse angle shape is nounted on the upper and | ower

hori zontl EHgeslemtigityr ¢he th® r@#%omoyfu&ﬁ@rorﬁ&hewgﬁaékéftr%l%qﬁthat
the tip of each, supporting giece 57 pinches the cushion rubber 58 so as to
penetrate eRBRSSABURERITHbI tP§1P8ETt he gui de wheel s 52a, 13 52b, 52c¢, and

52d, to be fastened b nut . 55. However, he | ower horizontal ed 43 and
oui de whool a3d Afe enrTa it 20 R 0. S10e b SurenConyERPEn of | the

expl anation, ,thg. ; g4 46 1066! § 3%,ABYL: REMHELLEUhAL16996S 384 3P daquah
or a cushion rubber for pressing a belt profile part so as
10 to support the belt with a constant suppressing force so
that breakage can be prevented, and employs a handle type
holder so that the time for replacing a belt can be vastly
shortened. In addition, a spring type guide wheel can
prevent a tag from being caught. Further, the one-touch
15 Dbelt replacement mechanism can improve the maintai.nability

and efficiency of the assembly.

14



5 the elasticity of the cushion rubber 58, which provides tension against

the belt. As explained above, a belt curve conveyor of the
enpl oys a supporting piece having a spring plate or a cush
pressing a belt profile part so as 10 to support the belt w

i nvention
on rubber for
th a const ant

suppressing force so that breakage can be prevented, and enploys a handle
type hol de€LAgM8hat the tinme for replacing a belt can be vastly
shortened. In addition, a spring type guide wheel can prevent a tag from
bei ng caught. Fukthdrelt heuowe- tawuoteyls bebiprépkacementmbecharfi sgmide

inprove the maintainability and efficiency of the assenbly.
A bel t curveheshvEpbEScaRpNteds ci munbertetr perdpherhdelbadti
an outer peripheral part of a fan- type belt so as to pinch

14 CLAI ME: 1.
tof roubded on
a belt end, 5

wherein a s%ﬁP%l?%h?a?oeﬂﬁetPsP¥%?hE@ BAlbotAdfront and rear surface of

t he perkfheral rt of the belt so to abut, a U|de wheel
wheel ts are €onposed? ofseé“lfcilrl’sq%

abutting the ut5|de face

f f
e bl " e g shi TR ger e i Dt L b at B e

ai U|de
d%dgﬁhée‘il ?1’8“% f88r tbr?%h g@ Mheel

the return

abutt¥ ng

t he inside {gcng{ £h§u18éwﬁﬁ9ef!de bel t and return si de belt

said guide wheel units are composed of a first guide

wheel and a fourth guide wheel abutting the outside face

10 edge of the forward side belt and the return side belt,

and of a second guide wheel and a third gulde wheel

abutting the inside face of the forward side
return side belt;

salid first guide wheel and fourth guide

belt and

wheel are

15 supported by a supporting piece equipped with a spring

plate or a cushion rubber fixed to the upper

horizontal edges of a holder secured to

and lower

an outer

peripheral part of a base, and said second guide wheel and

third guide wheel are supported by a supporting piece

20 equipped with a spring plate or a cushion rubber fixed to

the upper and lower edges of a rotation axis bracket

secured to the inner center of the holder in a rotatable

mannexry

a2 lock part provided inside of the rotation axis at

25 the center of the holder, and a keyhole formed at the

cutside end surface of the rotation axis so

as to be

engaged with a key at the end of a detachable lock handle

15



said first guide wheel and fourth guide wheel are 15 supported by a
supporting piece equipped with a spring plate or a cushion rubber fixed to
t he upper and | ower horizontal edges of a holder secured to an outer

peri pheral part of a base, and said second gui de wheel and third guide
wheel are supported by a supporting piece 20 equipped with a spring plate
or a cushi opor giiedr fhxedetondt beidpperhesid dndethedges rof quirdst avheal axi s
bracket secured to the inner center of the holder in a rotatable nanner;

a | ock partbpreppdeenarathrd of rofe flog atlinoeraxserface 281t hishgebedit ofnt he
hol der, and a keyhole forned at the outside end surface of the rotation
axis so as £BChe @ eﬁ@ﬁ@@ﬁ Wa hllasﬁé’y &thq héogkd hemdd ederp@haisitéteockhdandl e
15 so that the second gﬁ’%gg and the third guide wheel @ hecone

separ ated fTSh*ERBDI AK ? T f éd%ﬂr?%%fb@h%chnenéﬁéﬁsat@§nﬁﬁﬂiidx?H@%rt

t he Ioc% handle agd rotate the rotation axis by 90 degrees, which enabl es
the bel t° t 0" B8°VE% enpved. 16
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