1 - TITLE CF THE | NVENTI ON : CURVED BELT
- CONVEYOR -~ s BACKGROUND: OF, THE I NVENTION 1. Fi-eld of the | nventi on

The present invention relates to an inprovenent in a curved belg.-conveyor.
2. Deseription of the:Prior Art - _Firg. 33 shows a convepewgﬁgé curved
conveyor. The curved_conveyor is conposed of an endl ess curved belt 100
formed in an. apprOX|nater coni cal shapeiand di sposed between rollefs 101 °
and 102 which ‘are set at a predeterm ned angle in an approxi mtely

‘L- shaped arrangenent in a_plan.view, thereby forning an approxi mately
circular carrying track in pT%ﬂLﬁlgﬁ/THEn F“ENGEPﬁed ‘belt conveyor thus
-constituted, when the belt 100 i's driven, a force Fl acts .in the
tangential direction of the ci reVRVER\BEHT{ GRNYEYORng center O of the.

belt 100 and at the/sane time a force F2 acts to nove the belt 100 towards

the turning center o. - The conventional curved belt conveyor, .
therefore, is .constituted such that the belt is supported, along the outer -
peri pher al edge with a numbSACKGROUNR, OF rﬁlw _ | such -as beads and _

gui derails;""chains; rollers, etc., for rotatably
1. Field of the Inventlon :

'~ The present 1hventlon relates.to_en improuemeht.in'a
‘curved belt conveyor; | |
2. bescription-of the Prior'Artx'
Fig. 33 shows'a'convehtional curved.conveyOr; :The.
.curved conveyor is.COmposed of an endlese_curved'belt_ioq
L | . formed in an approximately conical shape and dispoeed between
rollers 101.and_102 which are set at a predetermihed angle
in an approximately L-shaped arrangement in a plan view,
?;;'thereby rorming-an approximeteiy circular carrying track in
L a'plan View. In the curved belt conveyor thus constltuted,
_ when the belt 100 is er.ven s a force Fl acts in the tangentlal..' 3
'dlrectlon of the circle having the turning center O of the_
_ ’ o | b.elt: 100 and at-_'the same time a force F2 ac._ts'_ to move the belt :
100'towardstthe.turning center O. |
_ The conventlonal curved belt conveyor, therefore, is -
constltuted such that the belt is supported ' along the outer
peripheral edge, w_1th a number of s_upport_:.ng mechan:.sms p such

~ as beads and guide rails, chains, rollers, ete., for rotatably



2 supporting the outer peripheral section of the belt, | receiving the
force £2 acting to nove the belt towards the center of turning as

- descri bed above and transmtting a driving power froma driving power o
~source to drive the belt (Japanese Uility Mdel Laid-Qpen No. Hei 5-42211.
and Japanese Uility Mdel Publication No. Sho 58-34082). It is, however,
demanded to inprove the above-described xzurved belt = conveyor by obviating
such di sadvant ages as troubl esone naintenance, "an increase in noise, and
an increase in cost .lik .to,be caused by,the use of _compljcated -
supporting n%%ﬂ%ﬂ?%ﬁ%gaf%%g°Fﬁ8roBFE+Pg§F¥bhﬁ?ﬁglgchFoﬁggr ?ﬁ "pel t.
Furthernore, in the,curved pelt ¢ ve"orli qifause tQF ﬂwﬁg rs_ 101 and 102
supporting boFRCEhELRY R LAETS P (RFHING P MR FA P ldo FOrREds, with
relation to the peripberal ,speed of the belt, both ends: of the.carrying
track are'als%eng%ang EBE?&BB.a§Dﬁ§§ﬁEéHF y?bPX?géngigﬁéPﬁPlngparé are

por i pher al | 51 GELBANG 1ROVSF AAGT & ARARLRBPRVAG SOBFGe tf Hehien B8 Relével
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‘however, demanded to improve the above-described curved belt
éonveyor-by obviafingisuch_disadvantageS'as_troﬁblésome:
méintenance, an increase'in noisé, and.én'increase.in cost
likely to be caused by'the use of cOmpli¢ated supporting
mechanisms along the outer peripherai section of the beit..
Furthefmore,_in:the curved.belt conveyor, becauée‘the '
follers 101 and 1@2 suppbrting'bpth énds’of the curved belt
are fo_rmed'iln a cc.aniclal shape with relatibnl to thé éer"i'phe_ra'\l'
speed of the belt,'both endé of the'carrying tréck afe aiso
formed.conical.._COnSéquently, lafgé—diamé£Er rollers aré '
used in a ji_mci:ion with another.ccl_:o'r_n.reyor, partiéularly on the
outer periphgral'side of the carrying tfack, forming a big
- difference in level at the jun¢tion_sectidh on the outer -

peripherai side qfithe-cariying-track, resulting in Such.a
troubleiés_a‘shift or fall of ldads éﬂd éccordinglf unsmooth
transfer, particularly inﬁcarrying sma11, 1igh£-weigﬁt

materials, at the junction section. .



3 : Sone conventional curved belt conveyors so far developed are
provi ded with a nunmber of small cylindrical rollers, at both ends of the
conveyor, continuously in.the direction of the axial center to decrease
the difference in level at junctions at ‘both ends of the conveyor. "It is,
however, understood that because of a difference in the peripheral speed
of the curved belt, the force F2 that a@s to nove the belt towards the

center of turning |ncreases - To obviate t he d|Sadvantage stated
above, there has b ~_devel e]e urved €95
“disclosed in Japa %e PR E’a?rba%p 70%5‘%%%%?3 %8 h no - -

of "the convoyirvaiRed e Sﬁe?a%l%ﬁ*p@réﬁ b8 lﬁ% Sér't‘%}fiu%tmg?ﬁsg et
For co Fo unt cﬁoﬁaﬁ% i o o o o t%@otegﬁas?r?ﬁﬁes@"‘nepuéﬁ%ﬁﬁm”rﬁaﬁe :
of “the belt, Ité’r?fifé%b@gtﬂ R arinl SRERE  dekutsde e eBERBR S ot h
or eventi ng beRFELIAE GITHRROAT PRt Ece: Ltﬁ%%éé’ﬁta%{aoﬂ Gt
[V R o R AR o S882080 5L & PUBLEEn Lo oThET

-perlpheral speed of the curved belt the force F2 ‘that acts
to move the belt towards the center of turnlng increases.
_Toobv1atethedlsadvantagestatedabove;therehasbeen
developed a curved belt_conveyor as has been discloeed in
..Japanese Patent'Laid—Qpen No. ﬁei'7-277436? in which no
suppcrt mechanism- is p.rotri.de'd to support the.cute.r peripheral )
edge sectlon of the conveyor belt, but gulde rollers are
- employed to support the inner per1phera1 edge of the curved'_
belt from the 1ns1de'wh11e rece1v1ng the force F2 which acts_
to Shlft the belt towards the center of turnlng. |
- The curved belt descrlbed above 1s provrded, in the
thick J.nSJ.de structure of the belt  witha tough materlallwhlch
extends in the di'recticn of width of the belt to increase belt
~strength in the direction of Width, thereby preVehting'hehd
and deformation'in therdirection'of width of the belt.
However, the force F2 which moves the.curved belt

towards the center of turning as described above tends to.



4 increase with an increase in the belt width; therefore the curved belt,
though> usable within a narrow range of belt wdth, - cannot w thstand the
increase in the belt width, resulting  in-such a synptom of deformation as

bul.ging at the central part of the belt. - - The bul gi ng of the _
above-descri bed conveyor belt will give an adverse effect - to loads if a
difference in level at a junction at eigher end of the conveyor is reduced
and small, short, |ight-weight pieces can be carried and transferred. R

That is, the curved belt conveyor descrjbed above i-s effective_only for

the use of a HBFFRAFBeYith an increpsedngddif bedt MHdthiptheretogsythe

I ndustry is speedin up the introduction of the hazards anal ysis . and . -
critical. confybyeddedis thougbpsakde wikhinanannaspeingeof ngﬂst width, for.
t he purpose of preventing pathogenjc bacterja such as 0-157. In_the.case
of. a belt corf\‘v%%ﬂt,s‘gl’s?}é‘iﬁ'—%‘édtl??l gPagsy débﬁ%&%ﬂlﬂﬂ:ihes,r%&ﬁltﬂ-ﬁﬂy o
controls conformng to the HACCP are under consideration. - For _ -
exanpl e, to kERpSUFR HAYIREAN S definymatiion 3 bulging at thejesptspile to
regularly renove, -and carefully wash and sterilize the belt conveyor and

the belt itsdP3rkPHrike bebtprevent propagation of various gernms. In sone

strai ght belt conveyors that have been devel oped, the end section of @
_ : - ‘The bulging of the above-described conveyor belt will

.givé an adve':_':se. effect to loads if a differc-;nce in level at
a junction at either end of the cbhveyor is 'x'fég:luced .and sm_ail, a
short, 1ight-§reigﬁt' pieces can be-Carried'a.xll_d't_ransf_erred. ;
'That is; the curved belt conveyor 'd-esgri~bed' abbve is effectiVe |
~only for the use of a _natrlé_w__ belt. - | | |
| In the meantime, the Jai_pan_e_se food i'ndustry_i_s s;_.)eeding.
ﬁp the intiéduction of th'e hé_ia_rds ariaiy_éi's "and'éritical'
. _c_on't'ro_l points (HACCP) that have_bc-_zeh '_propbsé_d in the U.S.A.
 for thé-purposé_of'prévénting pathogenic b;cteria such as
0-157.. In the case of a .'be_lf dc)nveyor sysfeni used in food
processing _facilities, s'anitary controlé confqrming to thé
HACCP ai‘e under consideration. - |
| For example, tb'_k_eé_p_ the bel.t_ conve'y:or.h'ygienically o
clean, it is desi:;able'to regularly réﬁQVe,. arjld_'gérefull'y wés',h' o
‘and ster.ilize the belt c-onve.yor ér;d_ the bélf itself 'in_"orc.l_e.r' -
" to prevent propagation o f various germs; In some str'aight_.

belt ‘conveyors that have been developed, the end section of



t he conveyor is raised to enable easily reducing the belit tension
(Japanese Utility Mdel Publication No. Hei 5-33459). Iin the curved belt
conveyor, however, since the support nechanisns are extrenely conplicated
as previously described, even a skilled operator needs considerable tine
to slacken the curved belt, often being forced to do troublesone work at -
the time of washing and sterilizing operstion. ' Al'so, in sone
conveyor |ines using the curved conveyor, -the-direction of conveyance for.
carrying loads on the curved conveyor is not limted tqQ one definjt :
direction,'anﬁh¢s°°§$ﬁ§?Fn%§”Féﬁﬁ?@eﬁ°tSnﬁBlFeﬁéﬁééﬁ.reﬁﬂﬁlﬁﬂrFBB'PSi&eyor,
therefore, is required to have a_ function_capable of easily ,L reversing the
direction of Eepgion (Japanese Y&ilihgModglcPubhleal tor N@f-'*{%5pl3§§éﬁt) -
invention to provide a curved belt conveyor as described above that can.
realize, by tFa the ¢urved;hplt aPnVevgrnehAWAYSHy &iBgevERe BBPPOEbnveyor
with a wide belt capable of- mnimzing a_difference in-level at junctions
at both ends Bechapismsaspoextremely gpmpdinatedias pEavipualyidesatibed,
+ function that facilitates nounting and renoval, of the curved belt. - -
SUMVARY OF THEVeRM\ENKiMN ed operakox giesds wongisianae $d8e peoslagken: he
.curved belt '

the curvéd_belt; oftén being for¢ed.to do troﬁbléspme work
at the time of washing and sterilizing operation.

Also, in S_ome conveyéx lines u_sihg ﬁ_he d_urved co_ri_ireyor,
t'hé dirécf.ion of convefanc_é foi‘ carrying .1oads_ on' the curved
'__ éonveyor is not 1imited t0'ohé}definité'diiection; and is )

sometimes'required to be reveised. Thg durved-conveyof;
therefore, iélrequired to'haveia_functionfcapable bf.easily
reversing the direction of dfive. | | |
1t is; therefote, an-objéc£=of thé*preSentrinventidnl"

to .provide a curvéd be..lt _clc'm_\.reyor as 'des'éribéc:l abové.t_ha't' can |
realize, by the.ﬁSe.df'a simple d;iving'mechaniém, é curved
belt.c¢n§eyor with a Gide'belt-capabie of minimizing a

, differ_en’c.:é in'l_evel'at junctions at both e'n'd's_o_'f_the co.nv'eyo_r,.

- énd:furthermore'is-eqﬁipped with the function fhat"- “
'facilitates mounfing and removal of the éqrved_belt..
SUMMARY OF THE INVENTION x

To solve the afdrementione‘_d' _problem# ,: the curved belt



6 conveyor of the present invention is conprised of an endless curved
belt nmpunted between rollers or knife edges di sposed at both ends of the
conveyor to forman approxi mately circular conveyor track in a plan view,
‘guide rollers supporting the inner peripheral edge portion of the curved
belt fromthe inside of turning, a.-driving roller inserted between the
forward and return run sides on the outeg peripheral section  of the curved
bel't and rotatably supported with the axial center aligned with the
reference line extending towards the outer peripheral sectlon of the belt
fromthe cent EPDU?YPHHHE@G preseatcipveatpantis ﬁoll!i’é'lﬁ% i anyend

rollers mounted on the forward surface on_the outer perlpheral sectlon of
the curved beprved bebtmeyrted hatyern roldsrsser: kelfatedgesdd

surface of the driving roller, and pinch rollers nounted bel ow the return
surface of thatdatdh epéﬁl%é'»lh@l corg*e%x%ﬁ%ﬁmemnmmtﬂn cdresd athe
curved belt against the outer peripheral surface of the driving roller;

the pinch rofPareyYer boaekiie & plagr yiewn guidearellers rsupRerying ghes

bei ng rotatably support ed with the axial center of each pinch roller

i nclined i n aipnedeperipheyadi edgei parkiion péspbet cusvednbelss Sromcdhe ne
in a plan view.- The pinch rollers, when rotated, -contact the outer o
peri pher al SGGPS@ﬂeOPftﬁErDQDGQda dﬁﬂvlnghepéﬂyrpﬁ@§§rﬁgdth@t@@ﬁMeGh@elt

towards t he outside
: forward and return run sides on the outer peripheral. sect:Lon

of the curved belt and rotatably supported with the’ ax1al
center alJ.gned with the reference llne extending towards the -
outerper1pheralsectlonofthebeltfromthecenterofturnlng
of the curved belt in the plan view, plnch rollers mounted
on the forward surface on the outer perlpheral section of the
curved belt to'prees_the eurued'helt against the outer-
peripheral surfece of the driving.roller;'and pinoh_rollere

. mounted belbw'the return'surface of the_outer peripherel
‘section of the curved belt to press the-curved'beltjageinst
the outer peripheral surface of the driviné roll'e_r';: the pinoh -

 rollers on both the'forward.run side-andethe return run side
being rotatably supported'with the axial center of each pinch
roller inclined :ln a predetermined direction with respect t-o '

" the reference line inra plan view. _The_pinch rollers, When
rotated, contact the outer peripheral section of the curved

" belt, thereby pressing the curved belt towerds the outside



7 of turning. _ “According to the abOve-descrfbed nmeans, the endl ess
curved belt:is nmounted between the rollers or the knife edges arranged at
both ends of the conveyor, constituting an ‘approximately circular carrying
track in a plan view - On the inner peripheral side of the curved
belt are disposed guide rollers, which support the inner peripheral edge
of the curved belt frominside, to thereby restrain the curved belt from
movi ng towards the center -of turning. ‘Between the forward run side
and the return run. side -of the outer peripheral .section of the curved
bel t, the drlv?%g ?Qﬂ?%?s are dlsposed The dr|ving rollers are rotatably

supported with the axial . center e h.th ference I ne tendl ng
towards the outer &‘f‘?%‘f%’r‘é‘i g%c gé&?)?"? é}es%]él' e IRt b ﬂé ess

t : t h th
forvard surfa%%rmheﬁ&”?%&ém%é PE ks "the neal i B 06 K °?ﬂaeferohm .
bot h d f th d t th t f t '
Griving rol | iranged &t %h 383 oo mgs%ﬁ‘*wi% oB PRt Sbutiho SR ace of
t he curved belt arge ht%f vve the driving,r ‘B%ers and, t he EI nch :
rollers; in t3REFHAGHH R %r‘?/%’arM‘i tEagl; 18 ?)r@%%%d" BY-t he. p| nch

rollers, there takes’%ﬁ%*iéhéi'éééf”hera s1de of the curved belt are
disposed guide rollers,.whlch support the 1nner-per1pheral
edge:of-the curved belt from inSide;rto thereby]restrain'the_u
curved belt from'moving towards:the center of turning;

Between the forward run S1de and the return run 51de
oftheouterperlpheralsectlonofthecurvedbelt thedr1v1ng

rollers are dlsposed. The drrvrng rollers are rotatably
supported with the axial center allgned w1th the reference
‘line extendlng towards the outer perlpheral section. of the
belt from the center of turnlng.

In thelneantlme, the plnch rollers are dlsposed on the-'
forward surface and the return surface of the curved belt,ud
_press:.ng from both s:.des of the curved belt agalnst the outer
per1pheral surface of the drrvrng rollers.

Both the forward surface and the return surface of the
curved belt are held between the dr1v1ng rollers and the pinch |
rollers ; in this state since_the curved belt is being pressed

by the pinch rollers, there takes place a frictional force



8 between the outer peripheral surface of the driving rollers and the .

I nner :surface of the curved belt, and between the outer peripheral surface
of the curved belt and the pinch rollers. Wth the rotation of the
driving rollers, the curved belt operates; and furthernore with the

oper ati on of the curved belt, the pinch rollers on both the forward run
side and the return run side rotate. 8 The pinch rollers on both the
forward run side and the return run side are supported with the axial

i e R B D
?Bﬁvglde and ;ﬁhghzgﬁfﬁﬁisqﬁf?%eS?QEE%C%FveE EFgﬁoﬁggw?%ﬁqﬁﬁtﬁ¥ormard
i nclination Rﬁ&ﬁé’ elr&*lafﬂg %3 ‘gﬁ\qg}r %uﬁédtﬂg%é%{ﬁd rgiéggfréif%%s out er.
Peturn run Sifé'e".”gvci%ﬁegisd beEdaiche et %2"%?%%%?%*9' Rt
Phe di recti oS3t ARRTALESy i e e < o #'gﬁ@én‘%&?“ﬂ%em o the

cente f th
has ar pgl r %u?%'éd belt, the p:l.ncl:J Vreglf é é:rg) %‘6 %CEBE:QEQQ L&ncéfaé“ 2

and the return run s1de rotate.- |
The plnch rollers on both the forward run 31de and'the :
| return run side are supported.w1th the ax1a1 center of each
roller 1ncl:|.ned to a predetermlned d:l.rect:l.on w:Lth respect to
the reference line in a plan view, so that the plnCh rollers -
WJ.'ll rotate in contact with the curved belt at the J.ncl:Lnat:Lon n
angle stated above._' | g
" The contact force of the p1nch rollers on both the
forward run 51de and the return run s1de works, by the same .
- amount as the 1nc11nat10n angle, towards the out31de of
turnlng. As a result, the outer perlpheral section of the
curved belt on both the forward run ‘side’ and the return run
side is pressed toward the outs:.de of turnJ.ng. The pressure |
produced at thlS tJ.me actsas a pres sure for pulling the curved
_belt in the direction of W1dth, to thereby;prevent bulglngu
'and slackening at the center of the belt.;

The curved belt conveyor according to claim 2 has a pair



9 of rollers conprising a nunber of small, approximtely cyllndrlcal

roll ers which are juxtaposed on the same axial center to forman

approxi mately | ong shaft and are so constituted that each of ‘the snall
rollers freely rotates; an endless and |evel curved belt nounted between
both rollers or the knife edges disposed at. both ends of the conveyor to
forman approximately circular carrying.2rack in a plan view, guide

rollers SUpporting the inner peripheral edge portion of the curved belt

fromthe in d rnin dr, ng ro Ier nter. osed bet ween the |

f orward anSeP hégFﬁecg@PEFﬁlbéh ) OFL 5H§F§1]§%ctlon
f the curved belt .and rev Slb orted th th axi center al i.gned

ot the 1o SPLAATREAL ERTLRERYNT fi,a?ﬂg m%”cw?%?gp%m%rr’er% € axdln

of the belt fromthe center of turnln e_curve i n- the | an
view, and p|nEﬁnFSFIEPsfHF§p8§eGPBF°F Séﬁbﬁﬂ 9%§gﬁige er
peri pheral secti.on,of t urved am-bot; S|des of .the -
turved bel t a‘g‘QPﬁEEtFﬁé shoE Saehobh e STE S e s SVt

and pinch rollers osed_bel ow the return sur to press fron1both '
sides of theaeLﬁwe%gepdabemitcwedoh? T Ptk Ve Bath oL ek
driving roller In the curved be]t conveyor, the shafts of the pinch

rol lers on boPR the 'f‘btﬁ\%r‘?ﬁ‘-f% diisposad at, both; ﬁPﬂsr‘&ﬁ thejeonveyor t°. '

'_ form an approx:.mately c:|_rcu1ar carrylng track in a plan VleW'
guide rollers'supporting the inner peripheral edge portion_"
of the curved belt from the .1.ns1.de of turn_mg, a dr1v1ng roller
lnterposed between the forward run 31de and the return run

: s1de in the outer per1pheral sectlon of the curved belt and

_-revers;bly supported with the ax1al-center allgned w1th the

_-reference1ineeitendingtcwardsthecuterberipheraleectioh
of the belt _from the center. of .turn'ing of the .curved belt in

" the plan view; and'pinch-rcllers disposed_onitheiforward,'

. surface of the-outer:peripheral sectich of the curved beith
to press from.both sides of the curved belt age.in_st__' the outer
peripheral_surface.of:the'driuing_roller,.ahd.pinch rollers
disposed below'the return surface to.preeséfrom:both eidee-'
of the curved belt agalnst the outer perlpheral surface of.
the dr1v1ng roller._' | |

In the.curved;belt'ccnueyor, the shafts of the:pinch

rollers on both the forward run-side and the return‘run'side'



10 are protruded towards the outside of turning of the curved belt; a
pivot is inserted through approxi mately vertically at -the mi dpoint of the
protrudi ng portion of the shafts; and the pinch rollers are pivotally
mounted to be swing along the forward run side and the return run side of
the curved belt wth the reference line set at neutral ‘in-a plan view

Al so, there is provided a changeover |ewer which swings on the center -of
the axial center of the driving roller; the changeover :Iever being engaged

at d thereof with. th d, haft of. th h
At s ML R B R A E'a??eaﬁ g

end of the shaft of the pinch roller: t he return r.un si.de.
changeover | Rett ;sasnm‘?ﬂﬁs ANRGTHS d:r?‘ Yo, appxo Woﬂeﬁrﬁﬁcﬁl]@'ﬁ’l ock
with a change in the direction of operatjon of the drivi ng roller; thus -

the pinch rol*erdeRidpeint aE the, Lyehing poriden AL R Lﬁ’brf“?‘iﬁ? 91"6\9

si mul t aneousl svm ng.. The axes of these pinch rollers, therefore, nove
beyond the reé éﬁé’é’h Fﬁelﬁﬁﬁu%ﬂf?)Pﬁ‘ﬁ?tq;&ﬂog‘f’llgtﬁﬁr%tqeoﬁw-‘-gﬁ 3ipnd the
pinch rollers will be inclined to a predetermined angle to a predeterm ned
di rection wi tFPTYaE@4N t%l%@ndemeeﬁe&urﬂnéun side of the,cu ed belt -
. above-descri bedconstitution, during the normal  and reverse rotation of the
driving roll ewith h*eh%|¥|%faeF%P‘F§r§1ne set at neutral in a plan view.

'Also, there is prov1ded a changeover lever Which swings
on the center of the axial center' of the driving roller- the
' changeover lever being engaged at one end thereof with the -
. protruding end of the shaft of the pinch roller on the forward
run side, and at the other end ’Wlth the pro_truding end of the )
shaft of the pinch r‘oll'er on_-the return- run side. |
'i‘he changeover lever is swung in a normal or a reverse _
direction in interlock with a. change in- the direction of |
operation of the driVing roller; thus the pinch rollers on
both the forward run ‘side and the return run Side |
Simultaneously sw1ng. The axes of these p_inch rollers,
_ therefor'e,. move bleyond the 'reference lin'e mutually'in
_ oppos ite direction, so that the pinch rollers will be inclined

. .' to a predetermined angle to a predetermined direction With o

-respect to the reference line. ' ' _

In the above-d_es_cribed, constitution', 'during the normal

and reverse rotation of the driving roller, ‘the pinch rollers



rotate to contact the outer peripheral section of the curved belt to -
constantly press the curved belt to the outside of turning.

According to the above-described neans, the endless curved belt is nounted
bet vieen both rollers arranged at both ends of the conveyor, making up the
approximately circular carrying track in a plan view. The rollers

i ncl ude a nunber of snall, approxinmatelyi cylindrical rollers juxtaposed on
the sane axial center to forman apprOX|nater Iong shaft, so that each of

the small: rollers freely rot The small T Ier hus ] UX osed. on
the sanme axi aFOE@{iFeT' ‘%‘Héraé} % e ?BF%F@?‘F%V o‘éﬁ ‘{3)’ eﬁ1e
curved belt, g éng nDunted beimeen the _rollers s at fferent

spBe

peri pher al L hRt GRRStaNE Yl%%?sp@?p‘l'”ﬁ‘é‘?dsl? afrftlft  Qitksdde

peri pher al S|de during operation.. The small rollers, therefore, rotate at -
a peripheral tupBLRIrn respect.ive positions in order to eI|n1nate a '
difference in the peripheral speed anpng the snmg

the curved belt hasA%9?F§%nBuF@rtB@rPbﬁgﬁaﬁesgéép?gnmePﬁﬁretgﬁl glﬁﬁs
proj ecti-on on the qQuter peripheral . section of the_curved belt, formng a.
flat, snooth SWFEed helt deemgpnied betwapp heth rﬁléﬁl’fﬁy?ﬁﬁagﬂ?ﬂa%% both

ends of the conveyor, maklng up the approx1mately c1rcu1ar
carrylng track in a plan v1ew. -

The rollers 1nclude a number of small, approxlmately
cyllndrlcal rollers Juxtaposed on the same axial center to .
form an approx1mately long shaft, so that each of the small
rollers freely rotates. The small rollerslthus juxtaposed
on the same éxial center,'therefore,_rotate freely ahd
'independehtly. The eurved belt; being.mounted between the
rollers, runs at'different'peripheral speeds_betWeen'the
inﬁer peripheral'side énd the outer peripheral side during

.lOperation; The small rollers}'therefore; rotate at a
peripheral speeo-in respeetive_positionsein_order to
el imin__ate’ a differe-nc'e in the p_eriphera}l speed among the.small '
rollers. | | | |
| Since the curved belt has a flat outer perlpheral
section, there exists no projectionlon the outer'peripheral.:
'section_of the curved belt, forming a'flat;.smooth outer

peripheral section which is a carrying surface.



12 On the inner peripheral side of the curved belt are nounted
guide rollers, by which the inner peripheral edge of "the curved belt is
supported frominside to restrain the curved belt fromnoving towards the
center of turning. . The curved belt, like the curved belt of claiml
descri bed -above, is equipped with a driving roller, pinch. rollers for
pressing the curved belt against the outler perlpheral surface of the
driving roller, and pinch rollers nounted bel ow the return surface of the

outer peri pher al ssﬁtaggegapggupgygﬁgﬁghelgg Becthel PhrgUb Bl1RCkEe |

agai nst  the. outer péri riving

the G ving CEPRRECYdh i IR, bRALEN %éjihuﬁeﬁ@ﬁiﬁ%g*?h%ﬁ pPﬁ‘-‘cﬂ By
ot ruded out PP SrirbERE A Sunbtfiod FEoRihd iR P Bl Veg
Do ect g popeLEncERRIREvIRET HY V%@tﬁ'eﬁﬁ's'&sn@sﬂ?ﬁy 8BB38be " che pincn
A
:E: p'YO" A%escriﬁed a ngL”ES Eaﬁl ,w1%h'er§r§$&ﬂl rolig%,neghhﬂ Of
: rollers'for pre551ng'the curved'helt against the outer'
perlpheral surface of the driv1ng roller, and pinch rollers
:mounted below the return surface of the outer peripheral |
sectlon of the curved belt_to press the curved belt against_
the.outer'neripheral'surface of the driving roller.
.Boththeforwardandreturnsurfacesofthecurvedbelt;
therefore, are held bthné driving rolier-and the pinch.
rollers. ) | o |
Thelshaft_of the pinch roller on either of.the_forward.
run side and the return run side is protruded out'fron the
outer.peripheral section of the curved belt, and a pivot is
inserted.approxiuately vertically in theimidpoint of thej
projecting portion of the shaft to'the_reby oivotally su'pport. .
the'pinCh'roller. Both pinch rollers described above,
therefore, sw1ng along the forward surface and the return.
surface of the curved belt on the center of the pivot. Also .

at this time, the pinch rollers sw1ng.on the neutral;of the



13 reference line extending fromthe center of turning of the curved belt
towards the outer peripheral section of the belt in a plan view

The swi nging operation of the pinch rollers is perfornmed by operating the
changeover |ever. The changeover lever is supported coaxially on the axial
center of the driving roller, to swing on the center of the axial center.
One end of the changeover lever is engaged with the projecting end portion
of the shaft of the pinch roller on the forward run side, and the other
end portion of the changeover | ever is engaged with the projecting end
portion of tHekaramcaling oxtanding [faom Gglet Fenter Pk tURNdpgeot the

When t he changeover |lever is swng to the normal and reverse directions on

the center ofcusiasyPedtatowards c‘?fiﬁn‘mt@i”epéﬁél)aﬁﬂaﬂ-h%e‘é?h‘éﬁ chgher behe
| ever are swung to opposite directions fromthe neutral reference of the
vertical |inen éhitdiathasiRse- t hrough the center of swinging of the lever. As
aresult, the shafts of the pinch rollers engaged with one end and the
other end of the c Theyeeirg 1ng pperat lon of the pinch nollgnssisiperfarnad
forward run side swing to thereby sinultaneously sw ng both pinch rollers
support ed on hyheperadiigig the changepverhlever ne Thenchangeayen Revernia
rollers on both the

supported coaxially on the axial center of the driving roller,

to swing on the center of the axial center. One end of the
changeover lever is engaged with the prdjecting'end portion
of the shaft of the pinch roller on the forward run side, and
the other end portion of the changeover lever is engaged with
the projecting end portion of the shaft of the pinch roller
on the return run side.

When the changeover lever is swung to the normal and
reverse directions on the center of swinging as a fulcrum,
one end and the other end of the lever aré-swung to opposite
directions from the neutral reference of the vertical line
which passes through the center of swinging of the lever. As
a result, the shafts of the pinch rollers engaged-with one
end and the other end of the changeover lever on both the return
run side and the forward run side swing to thereby
simultaneously swing both pinch rollers supported on these
shafts.

At this time, the axes of the pinch rollers on both the



14 forward run side and the return run side nove in opposite directions
beyond the reference Iine, operating to incline to a predeterm ned angle
in a predetermned direction with respect to the reference line. That is,
even when the changeover lever is swng in either the normal or the
reverse direction, the pinch rollers will be supported in an inclined
state at a predeterm ned angle in opposije directions from the reference
i ne. Furthernore, as the changeover l|-ever is switched between
normal and reverse directiqQns, the direction of r.otation af the drﬁying
roller is al §8TWARAGERNOFEASHARHeERS EREYES MR SoCE MY Sarid (FRPIFEVET se
rotation. . W th the swi_ngjng operation of the ch eover | ever t he
pi nch roIIer@lﬁﬁCBéPﬁsthﬁYPB@wgPﬁ F%ﬁeg?ﬁﬁea%ﬁp?rm99%¥%€ﬂngrEﬁl%ﬁ ine
therefore, are supported, with each axial center inclined by a .

pr edet er ni nefoadgpECEBteFBIRGH ANIYP bRt} PY L HRID éf%%e%F+%%tW%ﬁvath
respect to the reference line in a plan view, The pinch rollers, while
mai nt ai ni ng reREPestate, theorgfereRceodin@ WAt A& cEVEBIY & ough t he
inclination angle. The contact force of the pinch rollers on both
the forwar dcheRgepyeraleVeRds swWung Foeikher EBRAAHIRY Scthe FRVRFRR the

outside of turning circle by the sane anount as

direction, the pinch rollers will be sup'port‘ed in an inclined
state at a predetermined angle in opposite directions from
the reference line.

Furthermore, as the changeover lever is switched
between normal and reverse directions, the direction of
rotation of the driving roller is also changed over between
the normal rotation and the reverse rotation.

With the swinging operation of the changeover lever,
the pinch rollers on both the forward run side and the return
run side, therefore, are supported, with each axial center
inclined by a predetermined angle to the normal direction or
the reverse direction.With-resﬁect to the reference line in
a plan view. Thepinchrollers,whilemaintainingtﬁisstate,
rotate in contact with the curved belt through the inclination
angle.

The contact force of thé pinch rollers on both the
forward run side and the return run side constantly acts

towards the outside of turning circle by the same amount as



15 the inclination angle even during the normal rotation and reverse
rotation of the driving roller. Consequently, the outer peripheral section
on both the forward run side and the return run side of the curved belt is
pressed towards the outside of turning circle even during the nornma
rotation and reverse rotation of the driving roller. The pressure works

as atension to be applied to the curvedgbelt in the direction of w dth,

t her eby preventing occurrence of bul ging and sl ackening at the central

portion of the belt In the curved belt conve or accordinp aim
5 and ol ai mbhe GRS IRARLQR I FRGLE SV e LIRS FIR B E’%ﬁe%?aﬁ?'g%lé?%
or claim?2 are axially mounted on_a base ,menber ;. the bas nmenber bej ng
renovabl y f astSHREFS gqtéfé'ﬁrbr?ft &he driviod.reldes - pog?P?‘ﬁﬂuSPtéY? aEP@nl ng

menber on the inner peripheral side of the curved belt to thereby set t he
gui de rol | ercdtg¥ PﬁEilPhgﬁﬁﬂro??ch%Pthbﬁ’9t§ttl?%@‘%%rd BBR; $Hi® And EhGe of
the curved belt. According to the above-descri bed neans, the guide-
rollers are AWM BN Hde ok Taﬁrtﬁ%r"%eb ks clFepERTSed towdpdabtheset
with respect to a fastening nember on the inner ri pheral side of the
curved bel t, asgaids oﬁr@wmqmqlerevear@#mttge pormalk Hofatiqroandi on

at the inner peri pheral edge of the curved belt.
reverse rotation of the driving roller. The pressure works

as a tension to be applied to the curved belt in the direction
of width, thereby preventing occurrence of bulging and
slackening at the central portion of the belt.

In the curved belt conveyor according to claim 3 and
claim 4, the guide rollers in the curved belt conveyor of claim
1 or claim 2 are axially mounted on a base member; the base
member being removably fastened in relation to a
predetermined position of a fastening member on the inner
peripheral side of the curved belt to thereby set the guide
rollers in their support positions at the inner peripheral
edge of the curved belt.

According to the above-described means, the guide
rollers are mounted on the base member. The base member is
removably set with respect to a fastening member on the inner
peripheral side of the curved belt, so that the guide rollers
are mounted in a support position at the inner peripheral edge

of the curved belt.



16 Wth the renoval of the base nenber fromthe fastening nenber,
menbers supporting, fromthe inner peripheral side, the curved belt which
is mounted between both rollers and the knife edges are al so renoved; that
is, the guide rollers are renoved. Therefore it becones possible to draw
the endl ess curved belt out toward the inner peripheral side from between
the rollers and the knife edges at the beth ends of the conveyor.
Reversely, it is possible to nount the renoved curved belt by setting the

at both ends of ¢ nE i IBsorengrEL ot 1R Rabe et Sl Spkofar tn fado?
o e ks BraRer L FuBRr LIt RO (he: %@%ﬁ@ bl tge
nunber of “smatie ClpuPeraLe wh S Tr Rt e BRsegn bR a1 €5 BRERTREed on
Shape and anids EOEs| FEE L ThHOIBNAR fof el SrofFe o1 §oﬁg§g;;§;na'
rotates; the rollers bei n% ar rﬁﬂged at poth ends on _the ‘ggnveyor

f
oo 50 1 nt Pyl TheFedons Lo AREans Rrts ol edonta the sadbrgs

circular carr track in a vﬁ %n vi ew between both_ro]lers or_knife
edges; and a %qxiyg @}t out toward the inner peripheral side from between

the rollers and the knife edges at the both ends of the
conveyor.

Reversely, it is possible to mount the removed curved
belt by setting the base member for the guide rollers between
the rollers and the knife edges at both ends of the conveyor
after fitting the outer peripheral side of the belt between
the rollers and knife edges at both ends of the conveyor from
the inner peripheral side of the conveyor.

The curved belt conveyor according to claim 5 comprises
a pair of rollers including a number of small, approximately
cylindricél rollers which are juxtapésed on the same axial
center to form an approximately long shaft in an external shape
and are so constituted that each of the small rollers freely
rotates; the pair of rollers being éri'anged at both ends on
the conveyor body; a flat, endless curved belt which
constitutes an approximately circular carrying track in a

plan view between both rollers or knife edges; and a plurality



17 -of belt pinching units arranged al ong the outer peripheral section of-
the curved belt in the conveyor body. -Each of the belt pinching units
includes a internediate roller nmounted between the forward run side and
the return run side in the outer peripheral section of the curved belt and
rotatably supported with its axial center aligned with the reference 1|ine
extending fromthe center of turning of izhe curved belt towards the outer
peri phery of the belt in a plan view, pinch rollers nounted on the forward

i ace 2 O M SARGAEIEL g B ot B SR EbE bBEERRAL "
O 2. Ao Bl RS AP BelE' SN Ul LB HARCT ok I B
out o1 Per! PGl SHLASG S el WABSHIRY 8 Snckohbatar nEol PLET RS ALE
Ot VL9, oSl SR o A 24105 P8 RS L SLIERLALS | oLl o0 hor ooy
e e ot e e SIS P F 0 |57 500 BOLI ey £ Ltgt dof sl e and
S e ey L a0 ok e R 42k, KB SoPSEEER i 1
line extending from the center of turning of the curved belt
towards the outer periphery of the belt in a plan view, pinch
rollers mounted on the forward surface at the outer peripheral
section of the curved belt to press the curved belt against
the outer peripheral surface of the intermediate roller, and
pinch rollers mounted below the return surface at the outer
peripheral section of the curved belt to press the curved belt
against the outer peripheral surface of the intermediate
roller. The intermediate roller of at least one of the belt
-pinching unit is connected with a driving mechanism for
driving:to.rotate the intermediate roller to thereby drive
the curved bélt held between the outer peripheral surface of
the intermediate roller and the pinch rollers on both the
forward run side and the return run side. Also, each pinch
roller on either of the forward run side and the return run

side of each belt pinching unit is rotatably supported with

its axial center inclined to a predetermined direction with




18 respect to the reference line in a plan view, so that both 'pinch
rollers, when driven, come into contact with the curved belt, pressing the
outer peripheral section of the curved belt towards the outside of

t urni ng. According to the above-descri bed neans, the endl ess curved
belt is nmounted between both rollers disposed at both ends of the
conveyor, thereby form ng an approximatalgy circular carrying track in a
pl an by the curved belt. - The rollers disposed at both ends on the

ol lers arr RARFOMN AT Ko o A st s Ak ar Vs &Y HHAEEBt
h |1 | 1 f | d Ly, .

ol :"‘ t Pé?@fé%%ﬂﬁé%tsmﬁdé?gée@r Ga8 B hpracy vapEnERRrbes

Do  SOReL e BB 6 B Tt RBESHLIE PR Sl B

units are nounted Méﬂg)ggggo ter_peripheral section of the curved belt

P,
in the conveydWarsts . R PEITURHS ng units include a internediate

roller, and pinch rollers on both the forward run.side and .the refurn run
si de. The i rﬁ@ﬁfé{i}r%ﬁ 9 Otrl}eerar}?%vg— SHERET H'E"e?%’sg‘ff‘e BERWERTE t he

forward run Sc'n:(ljr.('aveari1 %e Q:eiger}xgtggterél r}aestlmgeeenoLottplero11ers disposed at both

ends of the conveyor, thereby forming an approximately
circular carrying track in a plan by the curved belt.

The rollers disposed at both ends on the conveyor body
are compriSed of a number of small, short, cyiindrical rollers
arranged coaxially to form an approximately long shaft, so
that the small rollers can rotate freely and separately.

Between the rollers there is mounted an endless curved
belt with a level outer peripheral section; the curved belt
forms an approximately circular carrying track in a plan.

| Furthermore, a plurality of Belt pinching units are
mounted aléng the outer peripheral séction of the curved belt
in the conveyor body.

The belt pinching units include a intermediate roller,
and pinch rollers on both the forward run side and the return
run side.

The intermediate roller is rotatably interposed

between the forward run side and the return run side of the




19 outer peripheral section of the curved belt. The pinch rollers on
both sides: are di sposed on the forward run side and beneath the return run
side of the curved. belt, being pressed against the outer peripheral
surface of the internediate rollers. Therefore the forward and
return surfaces of the curved belt are pressed by the internediate roller
and the pinch rollers; inthis state there is produced a frictional force
by the pressure of the pinch rollers between the outer peripheral surface
of the internediate roll.er d_the.inne urface of curved belt, and
bet ween the JUHEFE p%‘?‘fm‘?ﬁﬁaf BT LR %? Hi% %‘Ef%(/%‘g IB%?? ag@’% RSihen
roll ers. : The drivi mechani smis connected to the internediate
ol lor of at ToRAER R HOUh FIAHE 3o THaROE PO £hodFpFuatpEun sia8
intermediate roller. Wth the rotation of,the _internedia roller, .
Lherefore. ¢ G IIARATLITIS FHEUrh 0 P 4E 06 T4F PREvER PREECPSLETbel
the pinch rollers op both the forward run, side and the retgrggrun si de

e

rotate. pregred) 3RS | e IRteht PR HRDSTR haf W FAGe sP fd t he

return run side corresponding to the internediate rollers thus rotating
are supported?%ﬁ?#pﬁ4k$ e $F%tined to a predeternmined direction with

respect to the reference line,  in a plan view, to thereby cagntact the
curved belt at an Therefore the forward and return surfaces of the curved

~ belt are pressed by the intermediate roller and the pinch
rollers; in this state there is produced a frictional force
by the pressure of the pinch rollers between the outer
peripheral surface of the interﬁediate roller and the inner
surface of the curved belt, and between the outer peripheral
sﬁrface of the cﬁrved belt and the pinch rollers.

The driving mechanism is connected to the intermediate
roller of at least one of the belt pinching units to drive
the intermediate roller. With the rotation of the
intermediate roller, therefore, the curved belt turns; and
with the turning of the curved belt the pinch rollers on both
the forward run side and the return run side rotate.

The pinch rollers on both the forward run side and the
return run side corresponding to the intermediate rollers.
thus rotating are supported with their axes inclined to a
predetermined direction with respect to the reference line

in a plan view, to thereby contact the curved belt at an



20 inclination angle to turn the curved belt. The contact force of the-
pi nch rollers on both the forward run side and the return run side acts
towards the outside of turning by the same anmount as the inclination

angl e, ¢consequently applying a pressure to the outer peripheral sections

of the curved belt on both the forward run side and the return run side
towards the outside of turning. . Jhe pressure serves to restrain the
moverment of the curved belt towards the outside of turning circle, and
also to pull the . belt in the direction of width, thus preventing bulging

and sl ackeni ngnell inaeioaningle IrCtuon tife thevbdibelt. The ¢ontdet zaie ne, _
in the belt pinching unit in which the driving nechanismis not connected

to the internegitgiepifathafolldicoh Hoth ke Foewadld fin 8sddaeant thedethnve
does not rotate by itself. However,, with the turning of the curved belt,

the internedirahes ide hetsatsvdds Rhadutsildeo$ st By idshle addountar d - )
run side and the return run side of the curved belt ‘receive the contact

force of the gsegRéengnélihatohchh@le ) heondequentl plappley oy e priedisure
Furthernore, the pinch.rollers of the belt pinching unit ~on both the

forward run stgetR8Gwber FEriphrdl Pedt iU OF tRENEaevedi Bt fvh Botted
belt at the inclination.angle sim.larly to the above-described pinch I
r0||er$. Ther gher orward run side and the ;eturn’run side towards-the_'
| outside of tuiningg |
The pressure ser&es to restrain the movement.of~the_
curved belt towa:ds'the outside_efiturning.circle, and also
to pull the belt.iﬁfthe direction. of width, thus preventing
bﬁlging and sleekening'at the central SEetioh of the.belt._u
In -the meentime,' in the belt pinching uhit in wﬁ'ii':h the
'driviﬁgmechanimnieeetconneetedtotheintermediatereller;;
the intermediate_roller as described above does not fotetee._'
by itself. However, _With the turn_ing of the cu'rved_.belt, the ..
intermediate foiler_and the pinch'rollere pressing both the
forward run side and'the_return_run side of the curved belf |
'receive the:contact force of-the pressing unit to felloW'the
turning of the cﬁrved belt.
'Eurfhermo;e,thepihehrollersofthebeltpinchingunit-
- on bofh éhe forward run side and:the return_run side:are ih
.contact_with the eurved belt at the incliéation angle

similarly to the above-described pinch rollgers. Therefore, B



21 in the pinch rollers, simlarly to the pinch rollers of the belt

pi nching uni't at the central section, the contact force for pressing the
pinch rollers into contact with the curved belt acts towards the outside

of turning by the sane anbunt as the inclination angle. The pressure in
the nmounting section of the belt pinching units on both sides, is applied
to nove the outer peripheral section on #pth the forward and return run -
sides of the curved belt towards the outside of turning. That is,
there is produced a pressure to nove thecurved belt towards the outside of.

turning at eagh therpimeh pasiléry), sdimillarlyeito phacpinghursllets dihehaby
inmpart a tension to the curved belt i-n order-to prevent bul gi ng and

sl ackeni ng of pehe phedhing unit athehe Werntkdie kectdovgy the anmstatit Foreec| ai m
6 has a base plate of an approximately |evel shape supporting, from below,:

the forward resrspres®inghene yirrth hollllers iheocoontdcbabith ade eneved
claim5; and a-rel easable hol ding nenber for holding:the portion:on t he

turning cent epestdgcs tdpards chdlotitesidy o pueHLhgr By etk sl amouinhe
conveyor body nmenber. 'An upper support roller is disposed below the

portion on thgs tHenifnel¢aatebnsafglel tiwe hgpesHipé s, inhihe mounvshg
support roller is nmounted on the conveyor body menber located
section of the belt plnchlng unlts on both 51des, is applled
to move'the outer perlpheral sectlon.on both{the forward and
return run eides of.the curued belt towerdséthe outeide of
turnlng.

That is, there 1s produced a pressure to move the: curved .
belt towards the outside of tur_n:Lng _at each mounting po_sq.t:.on- |
of the belt piuobing unit ,'t.o _thereby. impe_rt _.'a tension to the
curved belr in order to prevent bulging and' slackening of the
belt. | | |

.The curved beltcOnveyor acc._or_ding to c.laim 6 has a base
plate of an approximately level shape supporting, fro:ln' below,
the forward run side of'the.curved belt in'the curved belt
conueyor'of claiﬁ 5; and_a-releasab;e holding member for
holding the portion on the”turning center sidelof.the-base'r
plate, at a predetermined level on the conveyor body member.
An upper support roller is dlsposed below the portlon on‘the_b’

turning center s:.de of the base plate, whlle a 1ower support

roller is mounted on the conveyor body member loca_ted



22 I medi ately bel ow the upper support roller. That is, the upper and
| ower support rollers are oppositely nounted, with the outer peripheral
surfaces thereof kept in contact. o Accordlng to the above-descri bed
nmeans, the forward run side of the curved belt is supported | evel fromthe
Tower surface side by the base plate. The portion on the turning center
side of the base plate is held at a predeeernined | evel .on the conveyor
body nenber by nmeans of. a renovabl e hol di ng - menber. Furt her nor e,
the upper support roller is provided below the portion on the turning
center side. ofimmedibiedypbeilovi thesuppex supportt kellexs. olhat peri pheral.
surfaces of this upper support roller and the |ower support roller nounted

on the conveyppelroand Hemsar sapportntohlens laraippposdtielymoenyed sopddrti ng -
t he base plate frombelow . That is, the -portion onh the turning -~ =~
center side otheheuteaspeylipheriad supﬁanesdtbyrboﬁhkepa ol diomgactrber and
t he upper and | ower support rollers which are opp05|tely di sposed. -
Therefore, the portAcaovdingea Uhela@wdmmhmi néanse thesforphndguns
supported from bel ow by the upper and | ower support rolllers if the holding
menber is renside, ofatheacunrwed: belbaie spppoerted develi droml tiveudpeer
position. If, therefore, the supporting force of the upper and | ower
support roIIesurEace side by the base plate. The portlon on the turnlng
center s:.de of the base plate J.s held at a predetermlned level '
- on the conveyor body member by means of a removable holding
-member.

' Furthermore_, the -upper snpport_'roller is provided below_
the_portion on the turning center side of the base plate in
such a manner that the outer peripheral surfaces of this upper
support'roller and the 1ower-support,rollerjmounted on the
conveyor body member are contignously disposed, thereby
supportlng the base plate from below._ |

That is, the_portlon on the turnlng center side of the
- base plate_ls supported.by‘both the holdlng menber and the'
upperandloWersuPportrollerswhichareoppositelydisposed.'
Therefore, the portion on-the turni'ng center side of the base
plate is supported from below by the upper and lower support -
rollers if the holdJ.ng member is removed, malntaJ.nJ.ng the base

plate in an or;glnal mounted p051t10n. If,_therefore, the

snpporting force of the upper and lower support rollers is



23 renoved, the base pl ate -at the turning center si de will droop and be
def or ned mnth its own wei ght because of absence of any other support '
menber . -~ The curved belt can be renpved as follows: the belt is
first released fromeach pressing unit; the base plate is detached from-
the hol di ng nember as descri bed above; the endless curved belt nounted
between rollers at both ends of the conggyor body is drawn toward the
i nner peripheral side; and then the return run side (the |ower surface
side) of the curved belt is drawn out through between the upper and | ower
support rol | eremowed; Hilve hiase phatepietherurnirg canhseyr sideorikk sngoph
their outer peripheral surfaces nutually  contiguously disposed rotate with
t he passage oéandHee defoathedowlitht s owm, wehghtihecaisaiofgabsence phasyge of
the curved belt. - Reversel y, the curved belt can be assenbl edby '
I nserting. thetherusuppantsmembet.the renoved curved belt between the
‘upper and | ower support rollers, and then by inserting the curved belt
bet ween the roll ersThe mmvedarhiﬂmbanhbem:emm;ed asbfd}lows: the belt is
BRI EF DESCRI PTI ON OF THE DRAW NGS Flg 1is a plan V|eM/shomnng an
enbodi ment offihst released from each pressing unit; the base plate is .
detached from the holding member as descrlbed above; the -
endless curved belt mounted between rollers at both ends of
the conveyor body is drawn toward the 1nner per1pheral side;
and then the return run s1de (the lower surface s1de)-of the
curved belt is drawn out through.between the upper and 1ower'f
'support rollers.. At thll tlme the upper and lower support
rollers w1th thelr outer perlpheral surfaces mutually o
contlguously dlsposed_rotate with: the passage of the curved
 belt thereon, thereby allowing smooth paSsage of the curved
belt.
Reversely ' the curved belt can be assembled by inserting
the return run side of the removed curved belt between the'
'upper and lower support rollers, and then by 1nsert1ng the
curved belt between the rol]_.ers at both ends of the conveyor

body.

' BRIEF DESCRIPTION OF THE DRAWINGS

~Fig. 1 is a plan view showing an embodiment of the



24 pr esent i nvention of a curved belt conveyor accordlng to cIa|n1 1;

Fig. 21s a sectional view taken along line Il-Il in.-Fig. 1, Flg 3.

i s an expl oded perspective view showing a guide roller section;

Fig. 4 is a sectional viewtaken along line IV-1Vin Fig. 1; Fig.'5_

is a perspective view showing a driving roller .and a pinch roller;
Fig. 6 is a plan view showi ng a pinch rogder section on the forward run
si de; Fig. 7 is a plan .view showing a pinch roller section on the
return run side; Fig. 8 is an expl anatory view showi ng dynam c
bal ance of epréseattimrentior ofwacdrved bsildegonveyor adicprdingtaclaim
expl anatory view showi ng dynam c bal ance of each part on the return run
si de; F;g. 10 is a longitudinal sectional view of the curved belt
conveyor in which the driving roller and the driving notor "are connected -
by the use of a chaFig. 2 is afSectildnak. valqﬂ amkem\n]simwmﬂ INRA[Ternm|
turning curved belt conveyor;
Fig. 1;
Fig. 3 is an exploded perspective view showing a guide |
roller sectlon,
Fig. 4 is a sectlonal view taken along line IV—IV in
Fng 1;
Fig. 5 is a pérSpective”view showing a driving roller
and ‘a pinch roller;
Fig. 6 is a plan view showing a pinch roller sédtion
on the forward run side;
Fig. 7 is a plan_viéw showing a pinch roller section
on the return run side;
 Fig. 8 is an explanatory viewfshowingidynamic.balance
of each part on the forward run side;' f
. l
Fig. 9 is an explanatory view show1ng dynamlc balance -
' of each part on the return run s1de- |
Fig. 10 is a 1ong:|.tud1na1 sectl'onal view of the c_:tirvéd
belt conveyor in which thedriving roller and the dfiv_ing motor
' are connected by the use of a chain;

Fig. 11 is a plan Viéw.shbwing'a 180‘ turning curved

belt conveyor;



25 Fig. 12 is a plan view showi ng an enbodi nent of the present

i nvent'i on of the curved belt conveyor according to claim2; Fig.
13A is a sectional viewtaken along line X IIA-XIIIAin Fig. 12, and Fig.
13B is an enlarged view of a portion enclosed by a circle; Fig. 14

is an expl oded perspective view showi ng s guide roller section;
Fig. 15 is a perspective view showng the driving roller and a pinch
roller section; Fig. 16 is an expl oded perspective view show ng the
pinch roller and a turning arm . Fig. 17 is an expl oded perspective
vi ew showi ng the ddigs A rid 12Plan irw Bhning | arrembodimentrigf Ylyn and
Fig. 18B show a driving condition in normnal oEerat ion, wherein Fig. 18A is
a front vi ewpstes@niy inwvensrion of the carveddbeds pPR¥RYPS| aeFosdiéngoke and
Fig. 18Bis a plan view of the sane; Fig. 19A and Fig. 19B show a
driving condialiagm i3y reverse operation, in which Fig. 19Ais a front view
showi ng the driving roller and the pinch roller section, and Fig. 19B is
a plan view of theBaw;13A is a Hegtizgvalarview akEB akangxbimmat ory vi ews
show ng t he

XIIIA-XIITA in Fig. 12, and Fig. 13B is an enlarged view of

a portion enclosed by a circle;

Fig. 14 is an exploded perspective view showing a guide
roller section;

Fig. 15 is a perspective view showing the driving roller
and a pinch roller section;

Fig. 16 is an exploded perspective view showing the
pinch roller and a turning arm;

Fig. 17 is an exploded perspective view showing the
driving roller and the pinch roller;

Fig. 18A and Fig. 18B show a driving condition in normal
operation, wherein Fig. 18A is a front view showing the driving
roller and the pinch roller section, and Fig. 18B is a plan
view of the same; '

Fig. 19A and Fig. 19B show a driving condition in reverse
operation, in which Fig. 19A is a front view showing the
driving roller and the pinch roller section, and Fig. 19B is

a plan view of the same;

Fig. 20A and Fig. 20B are explanatory views showing the



26 dynam c bal ance of each part in reverse operation, in which Fig.
20A shows the forward run side, and Fig. 20B shows the return run side;
Fig. 21 is a plan view show ng an enbodigent of the present invention of
the curved belt conveyor according to claimb; Fig. 22 is a
sectional view taken along line XXII1-XXIl in Fig. 21; Fig. 23 is a
perspective view showng a belt pinching unit section at center;

Fig. 24 i's a sectional view taken along line XXIV-XXIV in Fig. 21,

Fig. 25 is a perspective view showing an jinner peripheral side par{ of the
curved bel t; dynamic PﬁéanEGA°§nﬂaﬁlgPa%be K&VeXSG PPPRALLGRAI LRFREERI ng

nor mal operat ion, in which Fig. 26Ais a front view show na the driving
rol ler and t Fddpi RGA $BPW§rt§€cf¢6ﬁar‘&rﬁﬂFls(}d%Bnd §ig-pkHR shevwsothene
sane, Fig. 27A and Fig. 27B are explanatory views show ng the

dynami ¢ bal a¥eugn &&shsdge; during nornmal operation, in which Fig. 27A

shows the forward run side, while Fig. 27B shows the return run side;

Fig. 28 is a persp&dgi-vadlviievaspdamyiewe shewing an embodiment of the
present invention of the curved belt conveyor according to
claim 5; |

Fig. 22 is a sectional view taken along line XXII-XXIX
in Fig. 21;

Fig. 23 is a perspective view showing a belt pinching
unit section at center;

Fig. 24 is a sectional view taken along line XXIV-XXIV
in Fig. 21;

Fig. 25 is a perspective view showing an inner
peripheral side part of the curved belt;...

Fig. 26A and Fig. 26B show a driving condition during
normal operation, in which Fig. 26A is a front view showing
the driving roller and the pinch roller section, and Fig. 26B
is a plan view of the same;

Fig. 27A and Fig. 27B are explanatory views showing the -
dynamic balance of each parﬁ during normal operation, in which
Fig. 27A shows the forward run side, while Fig. 27B shows the

return run side;

Fig. 28 is a perspective view showing the inner



27 peri pheral section of a base plate with the curved belt being ~diaw
out; " Fig. 29 is a longitudinal sectional view of the same -section
Fig. 30 is a plan view showi ng the curved belt conveyor having a couple of
belt pinching units, and the curved belt conveyor equipped with the
driving nechanismin either belt pinching unit; Fig. 31 is a plan

vi ew show ng the curved belt conveyor ezfuipped with a couple of belt

pi nching units, in one of which the driving nmechanismis nounted; :
Fig. 32 is a perspective view show ng the belt pinchin unj t the

central sect BSFIRRELR] FEGELOR @b& Qg?@ri?laaﬁﬁj"’l%h thelﬁqtf."eﬁi’leitab%%% vi ew
showi ng a conventional curved belt conveyor. DESCRI PTI ON OF THE
PREFERRED ENMSOBMUERTS 7 one preferred enbodi nent of the present
invention will be hereinafter described with reference to the acconpanying
dr awi ngs. AFdgrva@d B8l 8 dendalBAipprlsABGhiPRE Yiew o6 Fhe sameorns
a load carrying line, in which loads to be carried are |oaded onto the
conveyor at SieEtsO®iting end of the conveyor, and

Fig. 30 is a plan view showing the curved belt conveyor
h_avihg a couple of belt pinching units, and the curved belt
conveyor equipped with the driving mechanism in either belt
pinching unit;

Fig. 31 is a plan view showing the curved belt conveyor
equipped with a couple of belt pinching units, in one of which
the driving mechanism is mounted;

Fig. 32 is a perspective view showing the belt pinching
unit aﬁ the central section during reverse operation; and

Fig. 33 is a plan view showing a conventional curved

belt conveyor.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
One preferred embodiment of the present invention will
be hereinafter described with reference to the accompanying
- drawings.
A curved belt conveyor Al shown in Fig. 1 to Fig. 7 forms
a load carrying line, in whieh loads to be carried are loaded

onto the conveyor. at the starting ehd of the conveyor, and



28 are carried along a carrying track turning in a circular form being
di scharged out toward the direction intersecting at right angles with the.
direction in which the loads to be carried are brought in; and the curved
belt conveyor Al is set at the junction of an ordinary conveyor |ine,
formng a - material conveyor line for carrying the |loads at right angles.
In the curved belt conveyor Al a roller 2& disposed at the start end- of

t he. conveyor and a roller 2b disposed at the -discharge end of the conveyor
are set at an angle of 90[err] in pl an vi ew, on the conveyor body a

whi ch forns aaresiarmied a Qwﬁvéyﬁylﬁﬁsﬁ@ﬁk Aﬂ§§ln§em\ééhl¥%]5%r £9Mer s 2a
and 2b, an endless curved belt 1 is nmounted to forman. apprOX|nater
circul ar carrbenggtdisghangedpput vpward the dlcﬁctnenuhnoerseptansrat si de .
of the curved belt 1 are nounted guide rollers 3a and 3b which support the
i nner peri pheightedngleecwiith thet Héregtien Bbal whichr Shet headssitaebeof
turning. And on the outer peripheral section of the curved belt 1 are
mount ed a dri 9anyied| hre krawdhpi teh and |he @zrad eltrieenyeyesy Aelis | s
driven with its outer peripheral edge section hel d bet ween the driving
roller 4 and seb gt ridie risinayrion ®fapo erdinhary beonveyer Jeine n farmidia &ct i on
of conveyance. The rollers 2a-and 2b i nclude a nunber of small, '
short, cyliruatenial sidnsrey@0lineficabtgrryingdhel bords bs vight angles.

In the curved belt conveyor Al a roller_za disposed at
the start end of the conveyor and_.a-roller,z-b-' disposed at the
fdischarge end of the conveyor are set'at'anfangle of 90° in
a plan v1ew, on the conveyor body a which forms a: frame of;
the conveyor system. Also, between these rollers 2a and 2b, -
d an endless curved.belt 1.1is mounted.to fornlan approx1mately
' c1rcular carrylng track in a plan v1ew.' |
On the inner perlpheral S1de of the curved belt 1 are
'mounted gulde rollers 3a and 3b whlch support the inner
perlpheral edge section of the curved belt 1 from'the 1n51de o
of turn:l.ng. And on the outer per:.pheral sectJ.on of the curved' o
belt 1 are mounted a er.v:Lng roller 4 and plnch rollers 5 and
'6. The curved.belt 1s driven with 1ts outer'perlpheral edge
sectlonheldbetweenthedr1v1ngroller4andthep1nchrollers5:
5 and 6, thus belng driven in the dlrectlon of conveyance._
The rollers 2a and 2b J.nclude a number of small, short,

cyllndr:_Lcal rollers 20 rotatably fitted along the outer



29 . peri phery of shafts 21, be| ng coaxially: JUXt aposed to form a long
shaft-I'ike roller of the same diameter throughout the entire length.

The shafts 21 thus supporting the rollers 2a and 2b are horizontally
mount ed and supported on support menbers 22, 22' - and 23, 23' disposed in
the outer peripheral section and the inner peripheral section of the _
conveyor body a, providing a 90 angle af9 openi ng between the axes of these
shafts in a plan view. On the extensions of the outside diameters of the
rollers 2a and 2b the turning center o of the curved belt 1 is positioned
as shown in Fpgriphery of sHaftsn2l} beliereo0igliky gpodapadeshda Horghaf t
21 are so constituted as to rotate independently. That is, although the
curved belt canlmypishaft-lnketrodiliefreo£rithe eamehdianetepdduwghatte thener
peri pheral side and the outer peripheral side, the rollers 2a and 2b '
supporting boehtindslehgthe curved belt 1 are conprised of many small
rollers 20 which are coaxially juxtaposed, so that the snmall rollers 20
rotate at a peri phehelshspited 2|1nthh3|sup;nmtentg theposliepm2a and 2b are
Furthernore, since the rollers 2a and 2b ‘are made sufficiently small in
out si de shapehorizoatabiginbunted andmippoited porsaupper i nemblease22 ¢ 221

| evel at a junction between the start end and di scharge end of the curved:
bel t and 23 23 dlsposed in the outer peripheral section and the

inner per1phera1 sect:.on of the conveyor body a, prov1d1ng
a 90° angle of open:.n_g between the axes of _these shafts. 1_nl -'
a plan view. On the extensions of the outside diameters. of
the‘ rollers 2a and 2b the turning'center 0 of the curved belt
1 is pos:.tloned as shown in Fig. 1. | |
The small rollers 20 ]uxtaposed along the shaft 21 are
_s'o constituted as to rotate 1ndependently. ‘That is, although
the curved belt c-onvelyor Al runs at di_fferent peripheral_
o speeds at the inner peripheral side' and the outer-peripheral L
~ side, the rollers 2a and 2b supportlng both ends of the curved
. belt 1 are comprlsed of many small rollers 20 Whlch are |
coax1a11y juxtaposed r 80 that the small rollers 20 rotate at :
._a perlpheral speed in thelr respectlve pos1tlons.
Furthermore, since the rollers 2a and 2b are made
sufficiently small in outside Shape, it is poss1b1e to
substantlally reduce a dlfference in 1evel at a junctlon

-between the start end and dlscharge end of the ourved belt.



30 conveyor Al of the present. invention and other conveyor. It is to be
noted that the above-described rollers 2a and 2b can be changed to knife -
edges. The curved belt 1 to be nounted between the rollers 2a and
2b i s .a doughnut - shaped sheet which can be devel oped into an approxi mately
coni cal shape like an unbrella, and is nmounted, in a two-fold state,
between the rollers 2a and 2b, by insersong flrst ‘the |l arge-dianeter outer
peripheral section to thereby. forma flat, approxi mately sectoral,

circular carrying track in a plan view as. shomn in Fig. 1. The outer

peri pheral seconweyoir Aheof rheepresentlingenbiondand pdhemmgonueyas. It
projecting bead and rail like in conventional curved belts. - The
curved belt 1 ispbatlel nodedethatthe aboyes-descaidbedpolierapdvanst2breame
forward run side frombelow by the horizontal and flat-surface base 8 as
shown in Fig. b2 changed Tiee kisisfe &dgesof an approxi matel y sectora

circular shape simlarly to the flat-surface curved belt 1. The base ‘8is-
mount ed and secur edThe convegidrebbdy toebbancunted g taen hheugblierspleor t _
menber 81 on the inner peripheral side and support nenbers 85 arranged at
a spaci ng al oagd 2k iuaedoughnaphehyped sheetcwhichoran ibei dgvedoped into.
hori zontal |y ‘al ong the "underside of the forward run side of the curved
belt 1. an approx1mately conical shape like an umbrella, and is

mounted, in a two-fold state, between.the rollers 2a and 2b,
by 1nsert1ng first the large-dlameter outer peripheral
sectlon_to thereby form a flat,_approx1mately.sectoral,
circular carrying track in a plan view aslehown in Fig. 1.

~ The outer peripheral section.of_the curved belt 1 is formed .
flat-_and' has no projecting bead and rail like iﬁ _donventiorial :
curved belts. )

‘The curved belt 1 mounted bet&een the'rollers_Za.and_
2b ie'supported bn the forward run side from'belew by.the.
horizontal and flat-surface base 8 es'éhoﬁn in Fig. 2.

The base 8 is bf.an approximately_eectoral, circﬁlar
shape similarly to'_the flat—s'urface'. curved belt 1 The base
8 iS'mouﬁted and secured to conveyor body_ﬁembers alland az'
rthrough a suppert.member 81 on the inner=peripheral_sidegand
support members 85 arrenged at a spacinglalong the outer
periphery 5f the conveyor, being set horizontally along the

_underSide of the_forwerd run'éide_of'the'curved:belt 1.



31 The base 8 supports Ievel apprOX|nater t-he entlre under si de of
the forward Tun side of the curved belt 1; the edge portions of both ends
t her eof bei ng extended close to the rollers 2a and 2b. Guide rollers 3a
and 3b are provided in the inner peripheral section of the curved belt 1 =~ .
to thereby support the inner peripheral edge of the curved belt 1 fromthe
inside of turning as shown in Figs. 2 ard 4. The guide rollers 3a -
and 3b serve to prevent the curved belt 1 nounted through between the
rollers 2a and 2b from noving towards the inner peripheral side. A
required quantity Bheghase Bosupperta iswedpapproximatrlyntheeeptddent
embodi nent , are renmovably nmounted through the approximately sectoral base
menber 30, onundersidecef the Farward num sides Ofoghﬁh@urﬁﬂ'érb%'ﬁ i oh dhg '
section of the curved belt 1 as shown in Fig. 3. The quantlay of the .guide "
roll ers 3a anedge @rtb@nmﬁtle@lthegm!ﬂé thereofrheing iextpngled close tige
guide rollers 3a and 3b,” as shown'in"Fig. 4, are pulley-shaped rollers
provi ded mﬁththevrglberalaﬁgandeZbuter periphery, and nounted and -
supported with respect to the base nember 30 formed in an approxinately
sectoral shape.. Guidghrobiersndaband3dbcargr previdedadn phet dnsex f or

supporting the guide roller 3a-on the forward run side and
peripheral sectlon of the curved belt 1 to thereby support

the inner peripheral edge of the curved belt 1= from the 1ns:|.de" '
- of turning as shown in Figs. 2 and 4.

.The'guide rollers 3a and 3b serve to prevent the curved '
belt 1 mounted through. between the rollers 2a and'2b*from
mov1ng towards the 1nner perlpheral s1de.l A requlred
| quantJ.ty of guide rollers 3a. and 3b, fJ.ve each in the present
embodlment,, are removably mounted through the approxmately .
sectoral base member 30, on the _forward and return ru'n s.i_des §
.of the inner. peripheral sectio'n of the curved belt 1 as shown
in Fig. 3. The quantlty of the gulde rollers 3a and 3b to
be mounted may be arbltrarlly changed.l

The gulde rollers 3a and 3b, as shown in Fig. 4,'are.
pulley-Shaped rollers provided with a V-slot along the outer -

| periphery, and mounted and supported w:Lth respect to the base
member 30 formed in an approx1mate1y sectoral shape. -

The base member-30 comprlses a base plate 30a for

supporting ‘the guide roller 3a on the forward run si_def-and'



32 a base plate 30b for supporting the guide roller 3b on the return run
side; along either of the base plates 30a and 30b, - five guide rollers 3a
and five guide rollers 3b are axially supported at a predeterm ned spacing
along the circunference. of the base plates 30a and 30b, so that when the -
base plates 30a and 30b are nmounted, the guide rollers 3a and 3b cone into
contact, fromthe inside of turning, witR2the forward run sidée and the
return run si.de, at the inner peripheral edge of the curved belt 1.

On the back S|de of the base plates 30a.and 30b two.  projections 3la and
31b protrude & basgr pdater A0Refo5paupPRErting: Hh?hﬁubﬁger‘ﬁlb?ﬁs:*@%“a‘?ﬁ? 30b
mount ed on both sides of the support nenber 81 attached on _the inner

peri pheral se&etyFn sunisidenadong ehthpr phidechass plakes 303 and 3¢b, .
positioning holes 82 provided in the support nenber 81 to t her eby, properly
position the Bi¥e gnidesrablerac3acand fiyssiouide 5olirsand3brareiggial
Furthernore, the base plates 30a and 30b have screw holes 33a and 33b :
whi ch regi st eFuBPortedsata predstermined spasingdlong hheqigumiongans g1

when nounted on both sides of the support- menber 81. Then, a bolt 9 with a
handl e 9a isofnthethase nlates 30a and: BebsF@bhak @b%SﬁhﬁrkF%%lPM%

are vert| cally aligned with the insertion hole 33c. The bolt
30a and 30b are mounted, the gulde rollers 3a and 3b come into

contact, from the inside of turn:Lng, WJ.th the forward run side
_and the return run side, at the inner perlpheral edge of the
curved belt 1. _ | . o
On the back s1de of the base plates 30a and 30b two
| progectlons 31la and 31b protrude at a predetermlned spac::.ng.
| WJ.th the base plates 30a and 30b mounted on both sides of the
sup_port member 81 attached on th_e inner .perJ.p_heral. section -
. of the base 8, _the projectj.ons 31.a and'31b fit in'positioning
holes 82 provided in the s'upport member 81 to thereby properly
position the base plates 30a and: 3.0b in 'position_ as shown in
Fig. : 3. | | | |
Furthermore, the-base' _'plates.'30a-and 30b have. screw
.holes 33a and 33b which :regi’ster-with 'J'.'.n.sertion. holes 33c
prov:.ded 1n the support member 81 when mounted on both sides
of the support member 81. Then, a bolt 9 w1th a handle 9a
is inserted into either of the's_crew holes 33a and 33b 'w.hlchl

are vertically aligned with the _insertion' hole 33c. The bo_lt |



333 9 is tightened with the end screwed into the screw hole al' of ‘the
body nenber al protrusively provided on the inner peripheral side of
turning, thus tightening the base plates 30a and 30b together in the
predet erm ned position and securing the support nenber 81 on the inner

peri pheral side of the base 8 to the body nenber al. The base

pl ates 30a and 30b and the support nenbed381 are threadedly tightened

t oget her, as descri bed above, into the body nmenber al by using the
mounting bolt 9 with the handle ~9a, being properly positioned in a

predet er m ned9p®§|tight§nedt\mathrm€e gyl issivevigld dnge bhetsenewdcholmusl’ t he
guide rollers 3a and 3b nounted and supported on the base plates 30a and
30b cone i nt oofokhecbodyr oembler iads paetaustiveliyngrovided lon ther vamen un
side and the return run side at the inner peripheral.edge of the curved
belt as shownperiphgrad. side of twmmingdw thwsdsigbkesisg3bharkasd patesn a -
mounted state, the curved belt 1-.i's supported on both the forward run side
and the returﬁOauanél6@bf¢oqemher|aal¢éeopnamﬁmﬁmmﬂuﬁdnpgaition and

of t hegui der ol | er s3aand3br especti vely asdescri bedabove. ‘Wth the rotation
of the curvedseeiiring therstippert iamler @1 omother inder gper Yrhéxmktsise t o
keep the curved belt 1 fromnoving away toward the inside of turning so
that the curvef bhbtbasewBItocmhsthpdyymembemnaﬂhe specific position on the
rollers . -

The base plates 30a and 30b and the support member 81
are threadedly tlghtened together, as descrlbed above, 1nto'.
the body member al by using the mountlng bolt 9 W.‘Lth t_he handle
9a, he;'.ng properly positioned in a predetermined-position on -
the inner periph'eral. side of tur'ning'.l Thus, the guide roll.ers"
3a and 3b mounted and supported on the base plates 30a and_-'

_30b come into contact, from the 1n81de of turnlng, with the :
forward run s1de_and the return run side at the 1nner
peripheral.edge of the curved.belthas shown in Fig. 4.

.When the guide_ rollers_ 3.a and 3b are in a mounted state,
the curved belt l'is supported on both the forwarddrun.side
~and the return run side from'the 1n51de of turnlng by'means o
of the gu:.de rollers 3aand 3b respect:.vely as descrlbed above .
-Wlth the rotatlon.of the curved belt 1, therefore, the gulde'
rollers 3a and 3b functlon to keep the curved belt 1 from moving
away toward the 1n81de of turning so that the curved belt 1

will constantly run in the_specific position_on the rollers



34 2a and 2b. . The curved belt 1 nounted as described above can be
renoved by drawi ng toward the inside of turning after the renoval of al
the guide rollers -3a and 3b together with the ‘base plates 30a and 30b mnth
the mounting bolt 9 renoved. That 1is, the curved belt 1 can be easily

renoved sinply by renmoving . the one nounting bolt 9. : In the _
meantinme, the driving roller 4 is nmountezkon the outer 'peri pheral side of
the curved belt 1. - The driving roller 4, rotating in contact with

the outer peripheral section of the curved belt 1 nounted as described -
above, is for2euamdng@bthe curved belt. The driving roller 4 is rotatably
supported in such a state that the axial center 4'-is aligned wth the
reference |ine L exThedcengvedwiedtt Aemounted - pér deisenibed aloveucasd Heel t 1
fromthe turning center o of the curved belt 1 as shown in Fig. 1.
The driving roemeved by Hrestied doward chet dmsdidet lof tmmmngoaﬁqﬂmrl;he)f
the curved belt 1 where the réeference Iine L passes through, and is
supported w t rembwadxofilakkrither giidehvollensala yandSér tedebheneeith Hihe
forward run side and the return run side of the curved belt 1 as shown in
Fig. 2. baSeglirties AQararid 30b4viith heylqundriingpbolt Soceméved ed 'thaih a
non-slip menber 41 on the outer periphery, and is nounted :
is, the curved belt 1 can be eas 1ly removed simply by remov:.ng.
the one mountlng bolt 9.
In the meantlme, the dr1v.1.ng roller 4 is mounted on the
outer perlpheral side of the curved belt 1.
The dr1v1ng roller 4, rotatlng 1n contact w1th the outer.
- peripheral section of-the curved belt 1 mounted as descrl-bed
~above, is for turnlng the curved belt. The driving'roller-'
4 is rotatably supported in such a state that the ax:Lal center -
4 * is aligned with the refe_renc_e line L extending toward the
‘outer periphery of the curved belt 1 froulthe‘turning center
0 of the curved belt 1 as shown 1n Flg. 1.
The driving roller 4 is located at the center of the
outer perlphery of the curved belt 1 where the refe_r_ence line
L passes through, and is supported with the axial center 4’.
horizontally inserted between the fOrward_run-side and_the".
return run side of the curved belt 1 as shown in Fig. 2.
The d_riv‘ing-rolier 4isa -cylindrica‘llm:e"mber' fitted with

a non-slip member 41 on the outer periphery, and is mounted -



35 on one end of the shaft 4a. The driving roller -4 is inserted “in the
openi ng of the outer peripheral sectiion of the curved belt 1, and the
shaft 4a horizontally protruding toward the outside of the curved belt 1
is inserted and rotatably supported by in a gearbox 7a. - The driving
roller 4 thus nounted is in contact with the inside surface on the forward
run side of the curved belt 1 sliding aB®ng the base 8, with ‘the upper nost
portion of the outer peripheral surface protruded slightly out of the
opening 83 which is provided in the outer perjpheral section, of the base 8
as shown i n Fog ope end of tiigeskrEk Hie 73hpsdsreing xolkemueds cinaerkrmt i ng
base plate 70 which is vertically set. on the conveyor body nember a2. The
shaft 4a of tHa8 thewprping of the guter pewipheral mestdan mfnble spusedy a
dr|V|ng nmotor 7b mounted in the - lower part of the gearbox 7a. . The
pi nch rol | er beditdly hendithe &tmﬂieﬁaaharéznnunﬂéu prahsuding| Yowwod chee
forward run surface and.i mediately. belom/the return run surface of the
.curved belt 1loussidepodditihe cusrvede beddntli ig posientads asfd medahabdivng -
roller 4. Between the pinch rollers 5 and 6 and the outer peripheral
surface of tBupgertiedgbyolinea geawboxodeer peripheral section on the
forward run side and the outer peripheral section on the return

The driving roller 4 thus mounted is in contact with

.the inside surface on the forward run s:.de __of_ the curved belt
1 sliding along the base 8, with the upper’x_nos't portio.n of the
outer peripheral surfoce'protruded_slightly_out of the-
opening 83 which is provided in the outer peri'pheral sectio'n
of the base 8 as shown in Fig. 2. a )
The gearbox 7a is securely mounted on a mounting base
' plete 70 which is vertically set-on the conveyor body member-' o
a2. ‘The shaft 4d'of'the driving roller 4 is rotated at a
predetermined sﬁeed'by a driving motor'fb mounted in the
lower part of the gearbox 7a. | | |
‘The pinch roller 5 and the pinch roller 6 are mounted
immediately_above the forward run surface and_immediately |
below the return run surface of the curved Ibelt 1 corresponding
to the'mOunting positions of the drivino roller 4.' Between
the pinch rollers 5 and 6 and the outer peripheral surface
of the driving roller 4, the outer peripheral section on the

forward run side and the outer perip_heral sectionon the return



36 run side are held. The pinch rollers 5 and 6 are freely .
rotat.ably nounted on the outer: periphery side of the shafts 5a and 6a
t hrough the support 51. : The pinch rollers 5 and 6 are supported at
the shafts 5a and 6a by the rotating arns 7la and 71b. . - The
rotatingarm 7la on the forward run side is pivotally nounted at one end:on
the nmounting base 70 of the gearbox 7a, 3&0 that -the other end of the arm.
71a can nove up and down. Also, the shaft 5a of the pinch roller 5 is
horizontally secured to the internmedi-ate section of the rotating arm 71a;
and t he shaft rta andet beephedid.roller 5 are horizontally. protruded from
‘the rotating arm 71a; the pinch roller-5 being supported to be positioned
i mredi atel y above tfibedpin¢hgrolletses andst shevireelyi ystatakhyl munted
In the nmeantinme, one end of the rotating arm71b on the .return run side is
“pivotal |y attenhthebaweart lpetipheryisige of lthe sharﬁtshéarmmma\g:hmrgwo -
bei ng supported so as to nmake rotation simlarly to the rotating arm 71a.
Then, the shthe 8appbrth&lpinch roller 6 is securely attached in the _
i nternedi ate -section of the rotating arm 71b, so that the shaft -6a and the
- pinch roller 6 wl ITheopl.ndh ol lexsithldnd 6r amret suppontedlang thenshBftand
the pinch roller 6 is supported to be

5a and 6a by the rotatlng arms 71a and 71b.'

The.rotatlng'arm 71a‘ on the forward run s1de is pivotally
_ mounted at one end on the mounting base 70 of the gearbox 7a, .
so that the other end of the arm 71a can move up and down.
Also, the shaft 5a of the plnch roller 5 lS horlzontally
secured to the lntermedlate section of the rotatlng'arm 71a;
" and the shaft Sa and the pinch roller 5'are horizontallf
protruded from the rotatJ.ng arm 71la; the p].nch roller 5 be:Lng
supported to be pos1t10ned 1mmed1ately ‘above the dr1v1ng
roller 4 as shown in Figs. 5 and 6. |
In the meantlme, one end of the rotatlng arm 7 1b on the
return run- s1de is p1vota11y attached beneath the driving
roller 4 in the mountlng base 70, belng supported so as to
make rotation similarly to the-rotatlng arm 7la. Then, the
shaft 6a of the pinch roller 6 is securely attached in the.
'_intermediatesectionoftherotatingarm71b,sothattheshaft
6a and the pinch roller 6 will protrude horizontally fro.m.the

rotating arm 71b and the'pinch roller 6 is'supported to be



37 posi tioned i medi ately bel ow the driving roller 4. - Between the
forward ends of both rotating arns 7la and 71b supported as descri bed
above a coil spring 72 is nounted, by the force of which the forward ends
of the rotating arns 7l1la and 7l b are brought cl osetoeachot her,thereby
constantly pressing the pinch rollers 5 and 6 pivotally supported in the

I nternmedi ate section of the rotating arns77la and 71b agai nst the outer
peri pheral surface of the driving roller 4. . That is, the pinch .
rollers 5 and 6 pulled by the coil spring 72 as described above, pressing
both the out ePospEipprdr apmeddatedyokelpw thewdrdviag soddeand-on the
return run side of the curved belt 1, are pressed against the outer
peripheral surface Betvaendeheifipywand ends of both W%étﬁﬁ’éséﬁmé- bka el
pinch rollers 5 and 6 to be applied to the driving roller 4 can be

adj ust ed by répPRyPRPXtRA @5 Hesepibad above acceibspRinhddgisyounted,
extension stroke of the coil by neans of an adjusting screw.

Theref ore, whbK the fpreemf ndiich the fogwaydnendsrof dthe natathing Grms
direction, the forward run side of -the curved - belt 1 which is in contact

wi th the out eflpandhbb prerbxorghtclesedta earbothean, kberebyconstandly end
towards the discharge end, and at the sane tine the return run side of the
curved belt pressingfthenpimehirethergd and ¢ piviaiallesypperteddinthe '

i_ntermedia'te'sect_ion of the rotating arms 71a and 71b against

the'outef peripheral'surfage of the driving roller 4.
That is; the pinch rollers 5 and 6'puiled.by the coil

spring 72 as described above, pressing both the outer

' per‘iphéra_l section on the forward run side and on the return

.rﬁn side of thé curved belt 1, are.pfésséd against thé outer

peripheral surfaée_of.the driving roller 4.

_ The p.feé_sdre of tfle pi_nch rdllers 5 aﬁ;d 6 .to be applied
to the driﬁin"g ro‘llé‘r 4 éah be adjuétéd by_i‘epla_cing the coil
spring 72 itself or by_changiﬂg the exteﬁsion'sttoke of,the
coil_by'means of an adjusting'screw.

i Therefore, when £he d.riv.ing roller 4 is driven to rotate -
in the'nbrﬁal directiqn; the forward-run side of the curved
belt 1 which is inicontacﬁ_with'the outer periphery of the = .

| drivingrdlléf4turnsfrqmtheStatténdtqwardéthediSCharge. 
~end, and:at the same time the return runﬁsideﬂof the curved -

belt 1 turns from the discharge end towards the start end of



38 t he conveyor. Also at the sanme tine, the pinch-rollers 5 and 6 which
are in contact with the forward and return run sides of the curved belt 1
rotate with the turning of the curved belt 1. The pinch rollers 5
and 6 on both the forward and return run sides are rotatably supported,
with the axes 5 and 6' of the pinch rollers 5 and 6 inclined to a
predeterm ned direction with respect to38he reference line L in a plan

view. Thus the outer peripheral section of the curved belt 1 rotating as |

descri bed above is pressed towards the outside of turning.

] ] - The -
rotating arnstheconveyes. s bt atnghe fang kime, bhe é’r@‘%‘ ERALETEr 2 aht to

an -approximately L shape at the . shaft support of one end portion,
i nclining t he6awhich azmdn gongactheiphidhe fomward gndnpeturp run sides -
predeterm ned direction as shown in Figs. 6 and 7. . As shown in Fig.
6 (a plan vie®f, theecusvedi hgltr in raktatewithk the iening of dde surved
supported, with the axial center 5' of the pinch roller 5 inclined by = -
a[err] - in rebgltod-to the reference line L, by bending the discharge end
side towards the outside of the curved belt 1. The axial center 5 of the
pinch roller 5 in tEhepingnrodiess rand 6 o1 hethidhe forward and nefarn -
i nclination angle a of 7.5 with the forward end of the shaft 5a on the
i nsi de of turnungsddescare ropatablyheupported, with the axes 5’ and 6"
‘of the pinch rollers 5 and 6 inclined to a predetermined
direction with respect to the reference line L in a plan view.
Thus the outer peripheral section of the cﬁ_rved belt 1 rotating.
as deScz_ﬁibed above is pressed towards the outside of 'turni_ng."
The rotating afms 71a and 71b supporting the pinch
rollers 5 and 6 are bent to an approximately L shape at the
shaft support of one end 'port-ion', inclining the axes 5’ and
6’ of the pinch rollers 5 and 6 to a predetermined direction
as shown in Figs. 6 and 7.
As shown in Fig; 6 (a plan view), the x;otating. arm 71a
on the forward run side is support_ed) with the axial center
5’ of the pinch roller 5 inclined by o«° in relation to the
reference line L, by bending the discharge end side towards
‘the outside of the curved belt 1. The axial center 5’ of the
| pinch roller 5 in the present embodiment is inclined forward
at the inclination angle a° of 7.5 ° with the forward end of

the shaft S5a on the inside of turning directéd_l towards the



39 di scharge end of the conveyor. ~As. shown in Fig. 7 (a plan
view), ‘the rotating arm71lb on the-return run side is supported, with the
axial center 6' of the pinch roller 6 inclined by a[err] in relation-to
the reference line L, by bending the discharge end side of the conveyor

t owar ds t he outside of t he curved belt 1. The axi al center 6' of: the pinch
roller 6 in the present- enbodinent is i3xlined forward at the inclination
angle aferr] of 7. 5[err], sinilarly- to the pinch roller 5 on the forward
run side, with the forward end of the shaft 6a on the i.nside of turning :
di rected towaddschalrgesead ofndthef cohweyomueyor . .. 'Next, the dynamc . .
bal ance in each part of the curved belt conveyor systen1MAth the curved .
belt 1 running will Abeshdanc:tntmﬁy W7t a rpgfan mm)t,otﬁegroﬁahmﬂgl—'agn b

The curved belt conveyor A of the above-described constitution is of such
a desi gn t hat onhehet betdrnvrug sbdeeis guppoxitéd £ nwith et Heo rasairad. aentsnle of
the curved belt 1 which is in contact with the upper. outer peripheral

~section of thg, gl ¥hB0pifathekot18PVE LhET1HEE ﬁ%a&‘t B dfatlim anwaor
.toward the discharge end of the conveyor and

run st de of LBecRUEKed REhE § By Behdihd ERE'FLlcHiLde P JMPIOPUY |

peri pher al sec ion o nnves
the conveyor E8¥i@é98r \I:&safdértthe outside of the curved belt 1. The axial

center 6’ of_the plnch roller 6 ;n the present embodlment ;s
inclined forward at tpe inclinet_j,on an_g_ie a®of 7.5°, si;ﬁilarl_'y '
to the piﬁch roller 5 on .the forwerd_ rﬁn side, with the fcrward
end of the shaft 6a on the inside qf. turcing directe_d towards
the start end of,the conveycr. |

Next, the'dynamic balancelin each pert of the curﬁed
‘belt conveyor system1w1th the curved belt 1 running will be'._
described with reference to Flg. 8 and Flg. 9.

 The Curved:belt ‘conveyor Al of the above-described
constitution is of such e deéign that when '_the driving rqiler’ |
4 is driven, the forward run-sidelof the curved belf 1 which
is in contact,w1th the upper'outer per1phera1 section of the
driving roller 4 move from the start end of the conveyor toward.. '
‘the dlscharge end of the conveyqr, and at.the same tlme the
return run side of rhe curved belt 1 v':hich is in contact with
the lower outer peripheral section of the driﬁing rcller 4

moves from the discharge end of the conveyor towards the start

the sanme tine the return -



40 - end of the conveyor, with the result that the eurved belt 1 nounted
between the rollers 2a .and 2b turns in the normal direction. In
Fig. 8, as the curved belt 1 turns in the normal direction with the
rotation of the driving roller 4, the pinch roller 5 on the forward run
side rotating in contact with the curved belt 1 produces a contact force -
F4 to push the outer peripheral sectiom®f the curved belt 1 towards the
outside of turning because the axial center 5 of the pinch roller 5 is
inclined'to.the inclination angle [err]. - The contact force F4 is
conbi ned wi t hendeodr théngotiveyer, Mith the résulitnghasl the dquoved kel k he
tangential direction of the curved belt 1, functioning as a resultant
force F5. Thumousded: hetweencdhes rollesst Ba amdv@b feirms] iim thiee negmad
direction, and works as a force F6 for pulling the outer peripheral
section of thdigectddnbelt 1 towards the outside of turning: . The
curved belt 1 is driven by the driving force F1. At the sanme tinme, the
force F2 al so acts fn Fige Bheasuthedculwetl bedhayl towasddint lthel noirdalof
turning. Therefore the curved belt 1.tends to nove in the direction of the
resul tant foddeedtdbnfRditindhe2robbtiomr oif. thekilre.vmngarolberdf, ‘the pinch
resultant force F3 neans travel of ‘the curved belt 1 in a zigzag .

_ roller 5 on the forward run s1de rotatJ.ng 1n contact with the

curved belt 1 produces -a contact force F4 to push the outer:
lperlpheral sectlon of the curved belt 1 towards-the_outs1de
of turning because the axial center 5'.of-the pinch_roller-.
5 1s inclined to the 1ncllnatlon angle ao’.
The contact force F4 is comblned w:Lth the er.v:Lng force
Fl of the driving roller 4 acting in the tangentlal direction
of the curved belt 1, functlon;ng as a resultant force FS.:
The resultant force F5 turns the curved belt 1 in the normal__"
.-direction, and works as:a force F6 for pulling the outer
peripheral eection of the_curved.belt'l'tOWards the outside
of.turning; | | o
_The curved belt'l'is driVenloy'the_driving force Fl.
At the Same_time{ the force F2 also acts to move the curved
. belt l.away towards the'inside of turning. Thereforerthe
curved belt 1 tends. to move in the direction of the resultant
.force-3 of F1 and F2. Movementlin the direction of the

resultant force F3 means trav_el.'of'the curved belt 1 in a zigzag.



41 direction, which will disturb snmooth turning of the conveyor and
furthernore shorten belt life. Therefore, to receive the force F2
acting to nove the forward run side of the curve belt 1 towards the inside
of turning, the guide roller 3a is nmounted along the inner peripheral
edge of the curved belt 1, thus preventing the curved belt 1 from noving
towards the inside of the turning. " 41ln the neantine, as shown in Fig
9, since the axial <center 6' is inclined to the inclination angle [err],
the pinch roller 6 on the return run side which rotates in contact with
the curved beldirkctiom nwhiichtinil hdisturd smoothntyrmihg ef the cwonwegor or ce
F4' for pushing the outer peripheral section of the curved belt 1 towards
t he outside ofanidurBurthiermore shbrteromiedts Ificflece F4' is added with the
driving force F1' of the driving roller 4 which acts in the tangenti al
direction of the curhetefelre,ltowetéigeasha ford Fanactingeto move Titee
resultant force F5' turns the curved belt 1 in the normal direction, and
al so acts as #olreard Efin Eddepolfl thg ctbeecbédt betoqﬁwdsaltlsectnsid@foﬂ he

curved belt 1 towards the outside of turning. _ .That is, the force.is
exerted sinil aulry ing bathle igudded aoldiedt Sad ilshamousitisdn alfl.ldmgSIﬁhE dinndre

curved belt 1. Furthernore, the force F2' for noving the return run
: per1phera1 edge of the curved belt 1, thus preventlng the

curved belt 1 from mov1ng towards the :y.ns:Ldelof the turnlng.'
| In the meantime, ~as shown in Fig. 9, :sin_ce" ,the_ axial
: center.' 6’ is inclined to'lthe in'clination angle a°, .the pinc_h_ 3
roller 6 on the return run side which rotates. in contact with
the curved belt 1 -turn‘ing-.i_n the norx_nal' direction produces
a contact force. F4' for pnshing the outer peripheral section -
of the curved belt 1 towards the outs:.de of turning. |
‘The contact force F4' is added w:Lth the dr:.v::.ng force
F1' of the drrv:.ng roller-4 whlch acts in the tangent:x.al
direction of the curi}ed belt 1, Working as a resdltant: force .
F5'. The resultant force F5' turns the curved belt 1 in the.
normal dlrectJ.on, and also acts as a force F6' for pull:.ng'
the outer perlpheral sectlon of t_he curved _belt 1 towards the
outside of turning. |
‘That is, the force is exerted sim_i_larly to both the
forward and the return run side of the curved .beltl_ 1.

Furthermore, the force F2' for moving the return run o



42 side of the curved belt 1 towards the inside of turning also acts.on
the guide rollers-3b nmounted al ong the inner peripheral edge of the return
run side of the curved belt 1, thereby preventing the curved belt 1 from
shifting towards the inside of turning simlarly to the above-descri bed.
That is, as described above, the-reaction forces F7 and F7' ofthe forces
F2 and F2' act on the portion where the ¢2ide rollers 3a and 3b are in
contact with the inner peripheral edge of the curved belt 1. Wen F2=F7
and F2' =F7", the curved belt 1 runs with stability. However, the
rigidity in tBdde péceherrwrved deltol towards the; ipside) of fHHoning GA&and -

the reaction force F7 of F2, - with the result that there will occur. such a
synptom of decssmn the aisidrirgligrashmeunted adongthe danereaminherak un
side of the curved belt 1. ~I'n the curved belt conveyor Al of the
present invenedge, ofatheckedunmaun gidie piofthehsunviedededdl 1,1 thenahwe up
with the forces F6 and F6'for pulling the curved belt 1 towards the
out si de of tupKeNgnkinghthe smrwad beltds fromsgli fFuingtowaxdsptheinsgider s 5
and 6, thereby satisfying the condi tions of F2[err] F6+F7 and
F2' [err] F6' +FPf torndag sdmddailyi ted thenabeye-slescrdbedrved belt conveyor
Al . I'n the driving mechani smusing the gearbox 7a and the :
That is, as described above, the reactlon forces F7 and
F7 r of. the forces F2 and F2/ act on the port:.on where the guide
rollers 3a and 3b are in contact w1th the inner perlpheral__
edge of the curved belt 1. When F2=F7 and F2'=F7’, the curved
belt 1 runs'with'stahility. |
However, the rng.dJ.ty 1n the d:l.rectlon of w1dth of the
'curved belt 1 cannot w1thstand the reaction ‘force F7 of F2,
- with the result that there will occur such,a_symptom of
 deformation as bulgj_.ng'at'the 'ce_ntrai part on the forward run
- side of the curved belt 1.
In the curved belt conveyor Al of the pfesent invention,
a lack of the rigidity of the curVed'belt 1 is made up with
the forces F6.and F6'for pulling the curved belt 1. towards
‘the outside of turning by the contact forces F4 and F4' of
the pinch rollers 5 and 6, thereby satisfying the conditions
of F2 §F6+F7 ahd F2’ §F6'+F7' to realize s'tébilized ruhning'_
of the curved belt conveyor Al.

- In the driving mechanlsm us:.ng the gearbox 7a and the



43 driving notor 7b of the driving roller 4 as in-the above- .described.
enbodi rent of the present invention, the gearbox and the driving notor
protrude | argely out of the outer peripheral sectionof the convey or body
menber a2. Therefore, the driving mechanismof the driving roller 4 may
be constituted as shown in Fig. 10. In the driving mechani sm shown
in Fig. 10 the shaft 4a of the driving 4®ller 4 is inserted into a support-
75 nounted on the nounting base plate 70, being connected to a sprocket

76a which is supported, protruding out of the support retainer 75.

In the meantideivingthetoonVbyof bhdydmiwiieg z8llermmédaat éhythel ahoviee
driving roller 4 are nounted a driving notor 79 and a gearbox 78; and a ..
sprocket 76b desapibéddembodimentit@fittisdgitestet dnyerdtiiony tmeng9hengarbox
'~ 78. The sprocket 76a and 76b are connected by an endl ess chain 77, to
thereby transand the driving mouver pfotbaddrilargglyobat o¥9the bhtedr|V|ng
rol-l er 4. According to the driving nmechani smof the above-. _
descri bed conpéripheml sidctiionos thblcmxhte;mmbbdmnalﬂer aZlec psrefidre,

| ength of projection of the output shaft 78a from the conveyor body nenbef
a3 to narrow the dr:minggmephanlsﬁ ofhtheqdrmmhng rolherhe maysbet :
enbodi nent of the present -
constituted as shown in Fig. 10.
In t_he driving mechanism shown in Fig. 10 the shaft 4a
of the driving roller 4 is in.serted.in'to a support 75 mounted
on the mountlng base plate 70, belng connected to a Sprocket
- 76a whlch is supported, protrud:l.ng out of the support retalner .-.
75. |
In the meantime, onxthe COnveyor-bedywmember a3
immediately below the_ driv.ing -reller_tl are mounted a- driving:
motor 79 and a geatbOX 78; and a sprbcket 76b'is_mounted'on
an output shaft 78a projecting from the gearbox 78. The
sprocket 76a.and 76b ere'connected by an endless chain 77,
to thereby transmit the dr1v1ng power of the dr1v1ng motor
79 to the dr1v1ng roller 4. |
According to the driving,ﬁechanismjpf'the above—
_ deseribed'constitution;_it is possible'to.substahtially-
decrease the 1en'gth of proiectioh of the .output- .shaft 78a from

“the conveyor body'member a3 to narrow the.mountlng space of -

' the equlpment. In the present embodiment of the present



44 I nvention, the endl ess chain is adopted for driving power
transm’'ssi on, but the power transmitting neans.is not limted to the chain
and may be an endl ess belt, gears, etc. " Furthernore, in.the curved
belt conveyor Al of the embodiment of the present invention, the rollers
2a and 2b- at both ends of the conveyor are nounted at -an angle of 90[err].
In the curved belt conveyor of the prese#4 invention, however, the angle
is not limted to 90[err], and may be set either- at 90[err] or |ess or
nore. For exanple, as in the case of the curved belt conveyor Al' shown
in Fig. 11, tHavestion,24he enddessachaimdsofadopseasofiayy siriaring ipoweayt | er
2b at the dlscharge end of the conveyor may be-arranged at. the angle of
180[err]. tranNgiss iom,chbbdihecpowef transyidddmg negratisonobflimiid-ed
curved belt conveyor according to clains 2 to 4 will be explained. '

The curved bekop thevehainA2amshoay be Bingentless beld., ge@xsgnat®.carries

| oads on a circular turning track fromthe feed end to the discharge end
of the conveyor in Eudithermome, unttheecurwgdtbelﬁlcenwegoroﬂlfeédthe

The curved belt conveyor A2 can be driven in'a reverse direction by .
operating a | emboddmenti bédtheapgesent irventi@np theéraliers e and\y sely
to the normal operation, the |oads brought onto the other end of the

conveyor can Be B8thi€fds of the conveyor are mounted at an angle of 90°.
" Inthe curved helt conveyor of the pr'esent invention, however,
‘the angle is not limited_ to 90°, and may _be set _ej_.ther at 90°
or less or.more. For example, as in the case of the curved
'belt conveyor Al’ shown 1n F:Lg. 11 the roller 2a at the start
end of the conveyor and the roller 2b at the dlecharge end
of the conveyor may be arranged at the angle of 180°.

Next, an embodiment of the present invention of the
curved belt conveyor'according to ciaims 2 to 4 will_be
explained, |

The curved belt conveyor A2 shownlin Fig. 12 to Figs._
20A and B carries 1oaas.on'a circular turning track from the
feed end to the dlscharge end of the conveyor in a dlrectlon
1ntersect1ng the dlrectlon of feed. |

| - The curved.belt conveyor A2 can be driven:in a_reverse
direction byioperating a'later-described changeover leVer -
210 . 1In this case, reversely to the normal operation, the

_ 'loads brought onto the other end of the conveyor can be carrled



45 to one end of the conveyor. In the curved belt conveyor A2,
simlarly to the curved belt conveyor Al shown in Fig. 1 and Fig. 2,

roller 202a are disposed on one end of the conveyor, including a nunber of
smal|l rollers 220 coaxially juxtaposed on the conveyor body 200a which
forms the frame of the conveyor systemand rollers 202b on the other end
of the conveyor. The rollers 202a and - 282b are arranged at an angl e of
90[err] in a plan view Between these rollers 202a and 202b an endl ess
curved belt 201 is nounted to form an approxi mately -circul ar carrying
track in a phkanonecend of thellenwesgoand of the curved belt conveyor A2 is
the side on which the rollers 202a are arranged, while the other end

i st hesi deonwhi ch t hgnrithé s vdi@bedt canvegitge2, shwibarly toopke avurmredf
t he curved belt conveyor A2 is the operation to carry |loads fromthe

rol | er 202a sbeett csavdgor®l reNdwat id0Rhg.sidemd avidy.t B¢ revees2aperaatd on
Is the operation to carry the |loads in the reverse direction. - The

tollers 202a andpdeed eanphesend ofntiee ednvepdt, imdhuding)d imaibextlof
rollers 220, which are rotatably nounted on the outer periphery of the-

shaft 221, fosmaly folbags Fd@fdodtianady Huxtaposiked ba SheEcEhvers e bodter
the entire |ength. _ I o o |
: 200a which forms the frame of the conveyor system and rollers
202b.on the other end.of'the'conveyor. The rbllers 202a and
202b afe.érranged at an angle.df 90° in a plan view; Between 
these rollers 202a and 202b an endless curved beltlzdl is
“mounted to form an appioximately cifcular;cafryiﬁg t:ack in-
a plan view. | |
The one end Of the curved belt'convéyor.Aé_is the side
on which the rollers 202a are arranged,-while the other end
is the side on which therollers 202b_ are arranged. The',normal
qperation of thé curvéd:belt conveyor Az.is the operation to
carry loads from the rollgf 202a side toﬁards _th.e roller 202b
, s;i.de'., and the revefse 6pe.rati(')nl is th.e_ operation to carry the
| lbédé'in'the reVerSg direction;- | |
| The_r011ers 202a and 2025 comprise a number of small,
short, cylindrical rollers 220,:whidh arezrotatabiy;mOunted
" on the outer pe;iphery of the shaft 221, forming'a'long
'Shaft-shaped roller 6f ﬁhe.samé_diameter Qvef'thé entiré ,

length.



46 The shafts 222 are nounted horizontally, at an angle of 90[err]
in a plran vicew between the axes thereof, on which the rollers 202a and
202b are axially arranged and supported by . support nmenbers 222, 222' and.
223, 223' provided on the outer periphery side and the inner perlphery

si de. The smal |l rollers 220 juxtaposed along the support shaft 221
as described above are each constituted 4® rotate i ndependently, ‘at a

peri pheral. speed in each of their -positions, in order to-properly
correspond to different = peripheral speeds between the inner periphery and
the outer peripheryhef shagtsup2edabel ho2ftied Ther izdneaklP) 2t @l ale nay .
be replaced wi th knife edges. Between the rollers 202a and 202b is

fitted the cupyedge bgl & gRANSY bk Betdden %&ﬁ&\é@dthakteoi Obn LIPL G TR
belt conveyor Al previously stated, thereby formng an apprOX|nater

SIS <A 2t T AP, et

P Coner oo EREPE M b R g e——
Lol o0, 2052 AR AR Ry giaRuagy b%geﬁr?%rnég%g%?&n'%ﬁﬁr o odge of the
sectlon of the CurvEﬂesmallrollerszzojuxtaposedalongthesupportshaft '
221 ‘as described above are each constituted to rotate
independently,'at'a'peripheral_speed in'eachlofutheir.
,positions, in order to properly_correspond'to different
peripheral speeds between the iuner periphery and the outer
periphery of the'c':urved belt 301. The rollers 202a and 202b° o
may be replaced w1th knife edges. | |
Between the rollers 202a and 202b 1s fitted the curved
belt 201 similar togthe curved belt 1 of the curved belt
_ COnveYOr Al previously stated, thereby-forming an
approximately sectoral,-circular carrying track in a plan
'view of Fig. 12. The curved belt 201 lS formed flat at the
' outer peripheral sectlon, having no progect:.on such as beads'
‘and rails in conventional curved belts.
On the inner peripheral side of the curved belt 201 are
‘provided gu_ide _rollers 203a 'ahd 203b for 'support'ing_' the inner
'peripheral edge of the curved belt_201'from the inside of

turning. Aiso in the outer peripheral section of the curved



47 belt 201 are arranged the driving roller 204 and the pinch rollers
205 and” 206." Wth the outer peripheral edge of the curved belt inserted
between the driving roller 204 and the pinch rollers 205 and 206, the
driving roller 204 is driven to drive the curved belt 201 in the normal
and reverse directions as shown in Fig. 12 That .is, the rollers 202a  and
202b, the curved belt 201, and the base $Tate 208 mhlch are basic
conponents of the curved belt" conveyor are constituted sinmlarly to those
of the curved belt conveyer The, curved belt 201 rounted between
the rollers 2bedt 0¥ Q@?@F@%ﬂ%o‘?@%cﬁﬂf’%ﬂﬁé skt 204udngd dbe pisshpel ow
by a horlzontal flat-surface base 208 as shown in Flg 13A and F| 13B.
The base 208 ¥9 %ﬁrﬁp%PEX@ﬂ@I%¢§ Jiithythe ey inaniphesad edae B4 8#@
aforesaid flat-surface base of the curved belt 201. The base: 208 IS
mounted and s@ppBedeebietinasried beluaen theedséviag Fohlendity and the

i nner- peri pheral side of the conveyor body _ 200a and the nounting base
plate a4 at tREnchurellersiihemand 206y Sheofir iving greblew %}Qgg&veﬁel ng

set “ level so as to sugﬁort the forward run surface of the curved belt 201
from bel ow. The duieecthei encvednbedt 2Ad basthsoeorme&cﬁeé KegeLEei on

i mredi ately before the rollers 202a and -
directions as shown in Fig. 12._ That J.s, the rollers 202a :

and 202b the curved belt 201, and the base plate 208 which
are basic components of the curved belt conveyor are
,constltuted similarly to those of the_curved.belt conveyer
._Al. _ . . §
The curved belt 201 mounted between_ghe rollers 202ad_sf
“and 202b is supported on the forward run slde, _from below by -
" a horizontal, flat-surface base 208 as shown in Fig. 13 and
Fig. 13B. | B
- The base 208 1s an approx1mately sectoral type llttle
smaller than the aforesald flat-surface base of the curved
belt 201. 'The base'20_8 is mounted and supported between t_he
support memb_er a5 p’rotruding on the inner peripheral side of L
the conveyor body 200.a 'and the mountinc base plate a4 -at- the
| outer perlpheral section of the conveyor body 200a, belng set -
level so as to support the forward run surface'of the curved _.”
belt 201 from below. The edge_of_elther.end of the base 208 |

reaches a position immediately befo_re the Iro.llers 202a and -



48 202b. ' In the inner peripheral section of the curved belt 201
are nmounted:the guide rollers 203a and 203b similarly to the curved belt
conveyor Al shown in Figs. 1 and 2, to support the inner peripheral edge -
of the curved belt 201 fromthe inside of turning as shown in Fig. 13A
Fig. 13B, and Fig. - The guide rollers 203a and 203b consi st of
supports; the QUIde roIIers 203a on thasforward run side are fitted and
supported at a predeterni ned spacing al ong the out er peri pheral section of
the underside of - the base plate 230a forned in approximately sectoral
shape. 202bi he nmeantinme, the guide rollers 203b on the return run
side are rotatably supported between two approxi mately

sect or al basepl at es2f0hae 13ber. pedbpheral setion bE theeccupred eRl123001
230b, and 230b' set, the guide rollers 203a and 203b are so constituted as

to contact, fapemidimtietite ghideurdiDgrs 12034 andad3bwimi erBndd Bae
return run side at the inner peripheral edge of the curved belt 201.

I n the base phatwsd 3t adshvSPdr AR st ernfFigesilt agd 29 ﬂbnéuﬁﬁérﬁr e

I nserted through to protrude up to the upper surface side; and these
- _positioning ptwe ﬁﬁl@raﬁérlpﬁéﬂéleddg@ bhrenghcpved BBthzow feémi Bhehe

I nner peri pheral -

~ inside of turnlng-as shown ln Fig. 13A,.F1g. 13B, and Fig.

14. - |
| -:The Quide rollers 263a'and 203b consist ofﬁsupports;_

- the guide rollers 203a on the forward run side are fitted and "
supported.at a predeternined spacing along the outer
peripheral section of the underslde-Of the_base.plate 230al
formed in approx1mately sectoral shape. |
| In the meantlme, the gulde rollers 203b on the return ]..
run Slde are rotatably supported.between two.apprOX1mate1y
sectoralbaseplates230band230b'i Emerefore,w1ththebaser

.plates 230a, 230b, and 230b' set, the gulde rollers 203a and |

1 203b are so constltuted as to contact, from the 1ns1de of"
turning, the forward run srde and the return run 81de at the
llnner per1phera1 edge of the curved belt 201.

In the base plates 230b and 230b', a couple of
positioning p1ns 231 are 1nserted through to protrude up to'
the upper surface 51de;'and these p031tlon1ng pins 231b are

inserted in throug_h holes 282 provided in_the inner peripheral



49 section of the base 208, protruding out to the upper surface of the
base 208. - In the neantine, the base plate 230a on the upper surface
side is provided with two positioning holes 284.into which positioning
pi ns 231b projecting to the upper surface of the inner ‘peripheral section -
of the base 208 as described above are inserted. Then, with the inner
peripheral section of the base 208 int#¥posed between the base pl ate 230a
and the base plate 230b, -230b', the positioning pin 231b is inserted into
the positioning hol e 282 prOV|ded in the base 208 and further into the

posi ti oning haddt i off thecrhes 2 (d ApeoRi@dinghentbyo theunppey swefacse
pl ates 230a, 230b, and 230b' and the base 208 are nounted respectively in

predet er m negf &l hsdP @8 ons as shown 'in Fi g. 13A, Fig. 13B, and Fig..
14. The outer peripheral edge section of the base plates 230a,.

1230b, 230b' st at ed aPeNE meantARRy,cthé bagegsidteonabafan the ugiter simefaese .
pl ates 230a, 230b, and 230b’ i nstal | ed, there is forned a slot of

appr oxi mat el 5 j\§jes 6@ Ipi%vtletéwmtt}htw@oupes1tnemp|genenesdge4 ointbewhick 230a
and the upper surface of the base 208, and between the outer peripheral

edges of the ﬂ@ﬁl&{ﬁifpﬁﬁomm&%ﬁ&j}&tmtﬁmEthevmpenrs‘lmﬁacse df. the this.
slot the inner peripheral edge of the curved belt 201 is inserted as
shown in Fl9JJﬁﬁﬁ:%@%ﬂEHkrah3Bectlon of the bade 208 as described above
| are J.nserted. Then, with the inner perlpheral sectJ.on of the
base 208 lnterposed between the base plate 230a and the base :
plate 230b, 23_0b’ , the pos:.t:l.on:l.ng pin 231b is _J_nsert_ed_ 1nto e
the positioning hole 282 provided in the base 208 and further
“into the pos'itioning hole 284 o_f_ th'e.base plajt'e 230a,_ 'thereby
| mounting the base piates 230a,-230b,'and 236b' and the base
208 are mounted reSpectively.in'predetermined related
'pos1t10ns as shown in Flg. 13A, Fig. 13B, and Flg. 14.
' The outer per1phera1 edge sectlon of the base plates _
230a, 230b, 23 Ob' stated above 1s tapered 1.n a sect10na1 form. |
With the base plates,230a, 230h,.and 230b' installed, thereb
| is formed a slot of approkimately V section be_tween‘ the outer
o periphera'l 'edg'e of the base 230a and the upper surface of the
| base 208, and between the outer perlpheral edges of the base _' |
plates 230b and 23_0b' on the lower surface s1de. In th:Ls slot |
' the inner peripheral.edge ef_the curued.belt_ZOI'is inserted_

- as shown in Fig. 13A and Fig. 13B.



50 In t he base plates 230a 230b and 230b', the p05|t|on|ng pin
231b is inserted to set the base plates 230a, 230b and 230b' and the base

208 in a predeternmined position. In this state, the bol't hole 233c :
provi ded near the corner of the base 208 and the bolt holes 233a and 233b
mat ch up. _ Then, a nounting bolt 209 with a handle 209a is inserted

in the bolt holes 233a and 233b alignedswith the insertion ‘hole 233c of
the base 208.  Furthermore, the nounting bolt 209 is inserted into a
spacer 209b, and is threadedly tightened into the bottom surface section
of the conveyor bodyn2€Re, baseepkbyeslgBOanlEQObheahdSQBQbatethEBOa 230D,
and 230b' together in a predetern1ned position. Also, . the.inner

peri pheral sipesbtiohinggsin 263bi is nmsesrvedind s;eztrtrh@dbasetﬁileatemﬁ\‘s@mr
body 200a. The base 208 and the base plates 230a, 230b, and 230b"

t hus nount ed 230bggirl 23083 and tticobdse2og jare pixtegte taeymd riead pbbatcmnveyor
body 200a by the nounting bolt 209 having the handl € 209a, thereby :
properly settimgthie s)BseeplﬂteSod.’BDmoléwBoatpro’xﬂﬁiéd nearhéher edenern ned
position on the inner peripheral side of turning. Then, the guide rollers
203a and 203bprewe deaos 2 0@ harsck (4 1o eﬂmaami%mnmaeemmwh upr.om’

the inside of turning, with the inner peripheral edge of the curved belt

201 on the forward Binen; @ motnt g Hodas209 with a handle 209a is inserted
in the bolt holes 233a and. 233b.allgned-w1th the 1nsertlon;:'
hole 2330'of'the-base:208.. Furthermore, the mountlng bolt _
209 is J.nserted J_nto a spacer 209b, and is threadedly tlghtened_
into the bottom surface section of the conveyor body 200a,
thereby tlghtenlng the base plates 230a, 230b, and 230b"
together in a predetermlned p031t10n. Also, the lnner
perlpheral side of the base 208 is mounted and secured on the B
conveyor body 200a..

The base 208 and the.base plates 230a, 230b, and 230b'
thus mounted in reglster as descrlbed above are'tlghtened'to
the conveyor body 200a by the mounting bolt 209 having the
handle_209a,_thereby properly setting the base plates 230a,
230b and 230b’ in_the predetermined.positibn'On-thefinner ;

' perj.pheral side of turning. Then p _the guide ro'llers 203a and :
.203bprovidedonthebaseplate236aand230bcoueintocontact;'
from the. inside of turning,.with'the innerfperibheral edge

of the curved belt 201 on the_forward and_return.run_sides



51 as shown in Fig. 13A and Fig: 13B. That is, :the guide rollers '203a
and 208b function entirely in.the same manner -as.the guide rollers 3a and
3b of the curved belt conveyor Al shown in Fig. 1 and Fig. 2. The
curved belt 201 npunted as descri bed above can be " drawn out towards the
inside of turning by |oosening the .nounting bolt 209 and renovi ng the base
pl ates 230a, 230b, and 230b' provided wiath the guide rollers 203a and '
203b. That is, the curved belt 201 can be easily renopved sinply by -
removi ng the single nounting bolt 209. In the neantine, .the driving
roll er 204 i saglistragednaigl N80ahaFiRps 1pBer athst ds othépuicie vedleest
201. The driving roller 204 is rotatably supported with i'ts axial center

204'  al i gned2084 lanid203k ffunctdon éneiteby tiontied shnemameet asni g guddet er o
of the curved belt 201 towards the outer periphery of the curved belt 201

as shown in Fi@lléPs Fd gnd1fiBof the curkhal Belti cgnveyoLn12fHows imriged
with the axial center 204' aligned with the center of the outer periphery

~of the curver aﬁathgl abhere the reference line L in a plan view passes’
through, and, in this state, is inserted and supported With the axial

~center 204' set horig&mnhed RIMELD 1t RuheeRcss dést Béle aBthd ban Beurn

. run S|de of the curved belt 201 as shown in Fig. 12 and Fig. 13A

.drawn out towards the inside of turnlng by loosenlng the

| mountlng bolt 209 and remov1ng the base plates 230a, 230b,'
-and 230b’ provided Wlth the guJ.-de _rollers 203a and 203b. That
is, the curved helt'zbl can be easily remoﬁed simply_by
remov1ng the 51ngle mountlng bolt 209. | |

| In the meantJ.me 2 the dr1v1ng roller 204 is dlsposed on’

" the outer per:.pheral s:l.de of the curved belt 201 . 'I'he_er.v:Lng
roller 204 is rotatably supported w:Lth its axlal oenter 204’
~aligned with the reference line L extended from the turnlng'-
center O of the curved belt 201 towards the outer perlphery
of the curved belt 201 as shown in Flg. 12 ‘Fig. 18B. |

- The driving roller 204 is mounted w_1th the axial c_:enter'

'+ 204’ aligned with the oenter of the'outer periphery of the'

'ourvedbelt201wherethereferencelineiuhlaplanviewpasses
'_through, and, in-this_state, is inserted and supported with

the axial center.204"set horizontally.between the forward
run.side and the return:run_side'of the curved belt_201.as .

shown in Fig. 12 and Fig. 13A.



52 The driving roller 204 is inserted into the opening in the
out er peripheral section of the curved belt 201, and the support shaft _
204a horizontally projecting towards the outside of the curved belt 201 is
nounted into the nmounting base plate a4 of the conveyor body 200a. Then,
the driving roller 204 is inserted into the gearbox 207a set on the back -
side of the nountiing base plate a4, for szonnection to an wunillustrated

out put shaft of the gear box 207a. In this state, the driving roller 204
i's supported to be drivable in both —normal and reverse directions.

The driving roller 286, dpi@inqdﬁﬂl..'&tr 2i0d iippinsested ot 0he0t5péﬂrttmg)lﬂrer
peri pheral surface slightly out of an opening 283 provided in the outer
peri pheral setheosubértperifteral@bctiionsofsthe aurved beflac20lheandidre
surface on the; forward run side of the curved belt 201 which slides along
the -base 208 sappbetnshaffi 20443Aorizontalllye pyediebting0taviardsedhec] y
nmount ed on the nounting base plate a4 erected on the conveyor body 200a,

and is drivenoukygitecodrté gureed bell/ 20I0iBt Rduhteddintd , tHeéarorint idig vi ng o

the support shaft 204a of the driving roller 204 at a specific speed of
rotation in npagel paater &y e feckit cotivieydE body 200h0TETheén £l thelnis it

forward run surface and .inmediately below the return-run surface of the
curved belt roller 204 is inserted into the gearbox 207a set on the back
side of the mountlng base plate a4 for connectlon to an
funlllustratedoutputshaftofthegearbox207a. Inthlsstate,
the dr1v1ng roller 204 is supported to be drlvable in both
'_normal and reverse dlrectlons. | | |
The dr1v1ng roller 204, protruded at the uppermost
" portion of_the outer_perlpheral-surface sllghtly out of an B
- opening 283 provided-in the outer'peripheral section of the
:.base.zbs,_is'so set as to cbntactpthe inner_surface on_the.,
forward run side of the curved belt 201 whlch slides alongi
the.base 208 as shown-insFig. 13A. : | |
The gearbox 207a is securely mounted on the mountlng
‘base plate a4 erected on the conveyor body 200a, and is drlven_ '
by the drlv:Lng motor 207b mounted bes1.de :Lt, thereby er.VJ.ng-' o
- the support shaft 204a of the driving roller 204 at a SpeCJ.flC
speed of rotatlon in normal and reverse dlrectlons.

Immedlately above the forward run surface and |

jmmediately below the return run'surface of the'curved.belt



53 201 corresponding to the location of the driving roller 204, the -

pi nch roller 205 and the pinch roller 206 are nounted. Between the pinch
rollers 205 and 206 and the outer perlpheral surface of the driving roller
204, the outer peripheral section of the forward run side and the outer
peripheral section of the return run side of the curved belt 201 are held-

as shown in Fig. 13A and Fig. 15. 53The support shafts 205a and 206a
of the pinch rollers 205 and 206 are supported by rotating arms 271a and .
271b as shown in Fig. 15. .The rotating arm 271a.on the forward run

side i s attached, cobyespbnliinga'thehilobationtoprrheadravinyg pdlTent2s, at
one end to the nounting base plate a4 of the gearbox 207a, so that the
other end of the Emhahl polaem 2052ahd ch@PPLihcH idlher 2096 tardindunted. :
rotatable. Al'so the support shaft 205a of the pinch roller 205 is inserted

and fixedly i petakbadthé piteh 161 BErSdi0st sn@P0s ahd iR cetet ipe ipHerad | a.

The support shaft 205a and the pinch roller 205 protrude horizontally fron1tu'

the internmedgatgapar bfokthehariftingngoaner?pba,, :'cmp@u?tlerig[p@iq phiediadt i ng
arm 27l1a so that the pinch roller 205 will cone inmmediate bove the

driving roll esed4onsoghene forkagd +an %riueFlaud the outer p@ntﬁnexotlher
hand, the rotating arm 271b on the return
section of the return run side of the curved belt 201 are held -
as shown in Flg. 13a and Flg. 15._
_ The support shafts 205a and 206a of the plnch rollers
205 and 206 are. supported by rotatlng arms 271a and 271b as’
_ shown in Fig. 15. | |
The rOtating arm 271a on tne forward run side is attadhed,
by_a:bolt'271a; which_funetions as an aXiai center, at one -
end to the mounting base piate a4 of the gearbo'x 207a, so that
.the other end of the rotatlng arm 271a- 1s supported to be_'.
vertically. rotatable. Also the support shaft 205a of the
pinch roller 205 is inserted.and.fixedly'installed in the.
intermediatepartoftherotatingarm271a. Thesupportshaft'
© 205a and the pinch roller 205__protrude- horizontally from the' _
;intermediate part of the rotting'arm 271a( Supporting the
rotating arm.271a so that the pinchfroller 205 will.cone.
| immediately above the'driuing roller 204 as shoun in Fig. 16
and Fig. 17. | | |

On the other hand, the rotating arm 27ik>on the return



54 side, simlarly to the rotating arm27l1a on the forward side, is
pivotally nounted bel ow the driving roller 204 in the nounting base plate
a4 by a bolt 271b' which serves as an axial center, being rotatably
supported like the rotating arm 271a. Then, the support shaft 206a of the
pinch roller 206 -is fixedly nounted in t he i ntermedi ate part of- the :
rotating arm 271b, such that ‘the suppm®4 shaft 206a and the pinch roller

206 will project horizontally out fromthe rotating arm 271b and that the
pinch roller 206 wll be p03|t| oned i medi ately bel ow the driving roll er
204. OVLY oy Pl 8ndNEbRdfaRy AR,
conpri sed ofAé:"ag rms %ler%% a and‘ﬂg BQ.‘Phieﬁ‘feérlm nmenbers 273a and 273b
are hel d betvggnpl gefnshﬂ ea' Beidw Ehe ALERShoARd1h8se P04l BE 2
menbers are caonn cte ormof a sing e arm’by -1-nserting two bolts

275 in this s@éﬁg?ﬁ!{lﬂ%é mbg.grrl%%nélpg B ¢ ?ﬁ%b i cﬁnger@&fﬁsoéhta%al

connect ed ers a an e forne
B e A A
o “fﬂefztgzgfavﬁgﬁﬁe GffoFb s gbba e E6 iR FoIN AR g tng
- provided in thg, Geag" #h 'Pﬁ‘etlntemedlate part of the rotat:l.ng arm 271b, _
such that the support shaft 206a and the pJ.nch roller 206 will
pro;ect horizontally out from the rotatlng arm 271b and that |
the pinch roller 206 w1ll be pos:.t:.oned :|.mmed1ately below the
.driving.roller 204. | ) | | _ |
As shown in FJ.g 16, the'rotating .arms 271a-end_.271b
‘are comprised 'of two arms members 273a end 273b. _'The. arm
members.273a and 273b are held between two connecting plates -
274, upper and lower- the arm members are connected 1nto a
form of a s:.ngle arm by J.nsertJ.ng two bolts 275 in this sectJ.on _
and tlghten:l.ng a nut 275a. The end faces on the connected
side of the_ arm members 273a and 273b a'r.e. formed_ in an
Iapproximately V shape, and are set end tolend with .a space'
.Providled .ther,e'between for insert':_i.on of the support shafts =~
205a and 206a of the p‘inc.h' rollers 205 and 206. That is, this -
 section is provided for insertion- of the 'snpport shafts 205a
and 206b. | |

Insertion holes 276b are provided in the central part



55 of the connecting plates 274. In the insertion holes 276b is
insert.ed a .bolt 276 which is an axial center of the pinch rollers 205 and
206. A nut 276c¢c is installed on the bolt 276 and tightened. The
support shafts 205a and 206a of the pinch rollers 205 and 206 have shaft
hol es 276a in the internediate part. of the projecting portion. The
support shafts 205a and 206a are inserssd into the inserting section in
the intermediate part of the rotating arns 271a-and 271b, and the bolt 276
which serves as an axial center is inserted into the shaft hole 276a,

Ther ef or e, f‘?héﬁflsﬁia%Q'??ﬂﬁﬁéfe'?g%égz%ﬁdﬁ 3BEa 1 i B A I 39650
Therof or o { hERsTRRGF Fod bt 028 WRiEnofR a SRl pftel Tt Yne pingn

a swng wthint ran

contact wi th b flegnché8Ghsy 286! hzg,g{y@?%@bfgsir?géﬁf&fﬁggﬁe%oi@%7s

connecting section, el ng 1ol owe he "'sw ngi ng o n rollers
205 and 206 whi;chs IRported on the support shafts 205a and 206a. -
That is, the %ﬁﬁcﬁ@éﬁﬁé?’g'ZOS and 206 are supported to swing through a

Benter ooa (i e, ThE FobefEn i 2ok aPR Ry SFidhe Myl it .

plan view. 195hg,§3566 have _shaff holes 276a ‘in the intermediate part

of the projecting portion. 'TheISuppoft shafts 205a and 206a
are:insertéd_into:the_insérting sectibn in.the‘intermediafe
part of the rotéting arms 271a and 271b, and the bolt 276 whidh .
sé_rves as an axial center is insérted into fhé shaft hole 2765,
_ intersécting at righ£ angles w'ith £h_e support éhafté 205a'and -
206a. - |
. Therefore,. the support shafts: 205a and 20.6_a of the pinch
rollers 205 and'206 are éwiﬁgablyISupported by the bolt 276
as an axial center. ‘Therefore, the supébrf shafts 265a and
- 206a swing within the range-df'cbntact with bdthiend.faces
of the arm members 275a and é?3b at the connécting séctioh,'
being_followéd 5y.théJSWinging of the pinch rollers 205 and
206 which are supporﬁed on the support shafts 205a and 206a.
| . That is, the pinéh_roliers 205.and 206 are sﬁppérted _
td swing through.a.predeterminéd'angle‘to éithe; side of the. |
neutral point 6n.the axial center 204' (i.e., the'refefence

line L) of the driving roller 204 in a_'plah view. ‘In the case



56 of the present enbodinent, the pinch rollers swng by 7.5 to either
side f.romt.he axial center 204" as a neutral. The arm nenbers 273a
and 273b are forned approxinately V at the end faces of the connecting
section; the end faces serve as stopper surfaces of the support shafts
205a and 206a, thereby maintaining the pinch rollers 205 and 206 at a
predeterm ned angle. - Between t hesg orward ends of t he rotating arns
271a and 271b supported as described above, .a coil spring 272 is '
installed as in the case of the curved belt conveyor Al . The forward ends'

of the rotatin ns_271a h-are p close t9 eac Vel
force of the & i%h§pPFﬁ§eﬁ em%Bé ?eb§hgoﬁ§P5 t £§1 eggssyﬁgghﬁxcﬂ 3
rollers 205 and 2Q6_  supported in the internediate rt of the rotating
arms 271a -an&o2rifhgFasdde tﬂ’Fé’“bG—th@r aﬁéﬁ I‘F@nézlersL?Ior‘)f‘lacé‘so1a oetdads ng

roller 204 as shown in Fig. he support shaft 204a of the
driving roller 204 & ec%angmt@rﬁ 27aa Qfl@ 37331%##95%%3&%”“
changeover | ever 210 .is operated to switch the direction of swinging

(direction of Vi At Fharerd faqes afyber copnert ipgr Epehianyi ke ¢nd dﬁaq%
pinch rollers 205 and 206 fromnormal to reverse direction and V|ce ver sa.
The changeoveFer¥ecas stoppeTsuyEaces of Yhe @r\@ﬂﬂrz;t ghafke 2fH#apd

support shaft 204a :
thereby malntalnlng the plnch rollers 205 and 206 at a

- predetermlned angle.-

Between.the forward.ends.of thefrotatingoarms_271a and
-27lb supportedpas described'above;sa_coil%spring 272 is
insta‘lled as in the 'cas.e of the curved bel‘t c'onveyor-Al . The
forward ends of the rotatlng arms 271a and 271b are pulled :
close to each other by the force of the c01l sprlng 272, to_
thereby constantly press the plnch rollers 205 and 206

. supported in the :LntermedJ.ate part of the. rotatlng arms 271la
and 271b agalnst the outer: perlpheral surface of the er.VJ.ng
roller 204 as shown in Flg._15.

On the support shaft 204a of the dr1v1ng roller 204 a
changeover lever 210 is sw1ngably mounted. mhe changeover
lever 210 is'operated to switch the direction of_swinging
(c.lirection‘ of inc-'lination with respect to the reference line

'L) of the p1nch rollers 205 and 206 from normal to reverse'
direction and vice versa. The changeover lever 210 is a

- vertically long'plate—like member._ The;support shaft 204a



57 of the driving roller 204 is inserted through the cylindrical support
section 210a provided in the internediate section, thus being supported to
swing on the same axial center as the support shaft 204a. . The

- changeover lever 210 is providedw th engaging slots 21la‘and 211b cut ‘in
an approxi.mately U'shape in the upper andlowerparts. The upper engaging
.slot 21l1a is engagedwith ‘the rear end ®f the support shaft 205a of the
pinch roller 205 on the forward run side, while the | ower engaging.sl ot
21%? is engaged with the rear end of the support shaft 206a of the pinch
roller 206 on 518204 ig 1 ) i -
support shaftgkz aagggﬁggggof%§€3ﬁg ﬁ?ﬁgﬁiggfﬁgfgggggnand 2 %ﬁ?ﬁ%ﬁﬁgﬁd I n

the engaging glg artZQ%%ﬁaﬂﬁéa: o¥ {led "ANAGRY Sntlcd¥Ridi ated) selitoft,at e,
t he changeover~Tever IS swng 1 n the normal or reverse dlrectlon and

accordingly th ﬁ %5%3;@ 1?:%’% ﬁéesa'ﬁﬂé“&&l@lt daht¥rids emeosite
di rections by t e enga slots 211a and - 211b of the lever 210 which

rotates in C'%ﬁpgortAéhQ £e§ghh the pinch rollers 205 and 206 are inclined
in opposite I ons ronlt e reference-line L. - The changeover

e o 31, AR D 21 b RGN pRgIRg el (e
portlon 210b’211a and 211b cut in an approx1mately U shape in the upper -
| _ and lower parts . The upper engaglng slot 21la is engaged w1th |
the rear end of the support shaft 205a of the plnch roller
205 on the forward run side, wh11e the lower engaglng slot
211b is engaged w1th the rear end of the support shaft 206a

of the pinch roller 206 on the return run s1de.
The pro;ect:l.ng ends of the ‘support shafts 205a and 205b
: of the plnch rollers 205 and 206 are held in the engaging slots‘ _
‘211a.and 211b of the changeover.lever. In thlS state, the
; ohangeover lever 210 is swung'in the normal'or'reverse
| direction, and accordlngly the support shaft 205a and 206a
are swung mutually 1n oppos1te dlrectlons by the engaglng
slots 211a and 211b of -the lever 210 which ro.tates in c:.rcle._
As a.résult,'the pinoh'rollers 205 and 2065are inciined_in.o
. opposite dlrectlons from the reference 11ne L. |
The changeover lever 210 has an. extended portlon 210b

formed by extendlng upwardly of the engaglng slot 211la. and_

is prov1ded with a knob 210c 1n the extended portlon 210b,



58 by which the swinging direction of the lever is changed over.
"Concretely, when the curved belt 201 is turned in the normal direction,’
the knob 21c provided in the upper part of the changeover 210 noves to the
left as shown in Figs.” 18A and 18B. At this tine, the upper engaging sl ot
211a of the changeover |ever 210 noves to the left, whereby the pinch :
roller 205 on the forward run side and gghe support shaft 205a areheld in
a position in which the forward end of support shaft 205a beyond the bolt
276 as an axial center is inclined to the right. At the sane tine, the -

| ower engagi ngy shptor Lia %agggp ig OlEBVRE 1RMETRY rg%%&%v@rqht

and accor.di ng e pinc 5 on the return run s
t haft 206 h j d
o e e i nen ot ercghErgELly) ?"é’?ﬁﬁﬁ iyl BT b1 Pis MHich B ey 7
to the.left. ;,rma1 FEYEEEELN; t\ﬂ gﬂ: cfedzcl]n ﬁ}et‘ﬁrpgferr ?‘é sed
over

the knob 210c on the upper paft o ever

Slot 2918 of ?ﬁ%%ange#??ﬁ]fgé\é?w%‘ﬁ% /r’?.?vrég‘ef%e% & phifn" ?ti’ﬂgg?ﬁ‘gﬁ
rol | €r 205 onai e 01 W exi Sl B8 e BR0AL1 DN 1020 A1t BRI (1

a position in whi t he forwar I NC eyond 1e

bol't 276 whi clp $RE¥59ePS180e2*21b ﬁSGEErtBSthECléEEd &:ﬁe&@ﬁy the pinch

roller 205 on the forward run side and the support shaft 205a

..are held in a p051t10n in whlch the forward end of support :.
shaft -_20.5a beyond the bolt 276 as an axial center is inclined
to the right. _Attthe samejtime,.the lower engaging_slot'211b_
oftheChangeOVerleverzlomovestotheright,andacoordinglyn
the pinch roller 206 onlthe return-run'side'and the support
shaft 206a are-held in a position_in-which_the forward end
side of the pinch roller 206.beyond the'bolt 276 as an axialf'

'_ oenter is inclined:to the left._.
Reversely, when the curved belt 201 is to be reversed,
the knob 210c on the upper part of the changeover lever 210
is moved to the rlght as shown in Figs. 19A and B. At this

'tlme, the upper engaglng slot 211a of the changeover lever-
210 moves to the rlght and the pJ.nch roller 205 on the forward
run s1de and the support shaft 205a are held in a p051t10n
in which the forward end of the pinch roller 205.beyond-the

bolt 276 which serves as an axial center is inclined to the



59 . left. At the same tine, the | ower engaging slot 211b of the o
changeover .l ever 210 noves to the left; therefore the pinch roller 206 on
the return side and the support shaft 206a are held in a position in which
the forward end of the pinch roller 206 beyond the bolt 276 is inclined to
the right as showm in Fig. 19B. . The .changeover |ever 210 is o
connected with the driving notor. 207b gor driving the driving roller 204;
as shownin Fig. 18A and Fig. 18B, when the changeover lever is turned to
the normal direction, the driving roller. 204 rotates in the norma

di rection. Ri\égﬂcséelxt m%aﬁt{@t%épgeﬁ&eiow@f@ng%d %16@2155%@&1&%\;% |

in Figs. 19A an the driving roller 204 .rotat'es reversely.

the present cghady@Rglr 18GoENAIOGRIRS 0 thellrts cEsbBRE te R¥inch

rmanual | y oper at he operati on of t%e changeover 1ever may be

aut omati cal Iy o4 Cor 556 i U B8tRrnPBLHERAG HEleRbiok Lo khhECs062 Uak0i d

etc. In this .case also the direction o otation the driving roller is
changed in i I L L. .C| . ' EQh G 1o s C
Consequent |y, ﬂ[ggﬁs _ om én{ﬁ%ﬁ 1212@5‘ gﬁg : |eg£8i{‘g%?&ﬁ{£6fﬁ2’ee gﬁgﬁgggvle]ieﬁ ever
210 i s swng t | tla@N 5 104 ' t VAP r okl | N

the normal di ?g&iﬁ%%g’?‘fl@? %({/]\Egr% 7%el%u1r'r\l/(g%i%§?t%gg{/_ée)%é?ﬂ,&zg%s&?%ﬂécﬁi n -
the normal  pig. 198, _ : o i - o

The Changé¢Véf lever 210 is conﬁected with 't.he.dri{ring_ _
'motqr_207b for driving thé.driving roller 204; as shown in
Fig. 18A'énd Fig..lsB, wheh the changeover lever iéﬂturned-
to tﬁe normal direction,'theJdriVing roller.204 fptétes in
the normai direction." Reverseiy,'when thé_dhangeovérrlever
'2-1‘0 is reverséd as shown in Figs. 19A and B, thé dfivih_g rbllei'
204 rotates réversely.

' Iﬁ f_he preseht embodiment, the chang'eOVéf levér" 210 is
designed to:be'manually bperated.' The operation of the.

- changeover 1eve;_may'be automatically performed_bywusing'a
.pneuﬁatié-hydrauiic éylihder, solendid;.etc. In thié-casé_
alsdthedirectiohofrbtationofthedrivingrdlierischangedf_
in interlock with:the.changeover lever'oééfation.

Consequently;'as shown in Fig. 18A and Fig. 18B, when
'the_changeover'levér 210 is sWung to the“normal_direcﬁion‘to
drive the'driving roller 204'in the nbrmal direction_(i.e.,

when he curved belt donveyor A2 is turned in the normal



60 direction), the forward run si de of thé curved belt 201 which is in
contact with the outer periphery of the driving roller 204 turns from one
end side to the other end side of the curved belt 201. At the sane tine,
the return run side of the curved belt 201 turns fromthe other end side
towar ds one ‘end side of the conveyor. Furthernore, the pinch rollers 205
and 206 in contact with the forward rusoside and the return run side of
the curved belt 201 rotate with the rotation of the curved belt 201.

The pinch rollers 205 and 206 on the forward run side and the return run
side are rotaliahlavt3yrA0r tRE Féiwatd $un sfI8Lhe AiEvebeltI2bingKlidl the
nor mal dlrectron with ‘respect to the reference’line L in a plan view .
whereby the qul¢h BSKLREETALIPEHE gBtal BOLMENP GO dPivingven furt he
contact force of the pinch rollers 205 and 206 is pressed towards the -
outside of tubpiy ns from beldifa 88Q¥ee 8t bbREr Tkl 8186 JPLHR! celFyed NY,

the projecting en t he support. shaft 205a 1s swng and held in the

SWi ng positionjia 4he di 0 ' Al N n a1 888 f Qk f
The Upper engusibtFsr A% Friepaflc SULPLAEtikh Hn §19010F He ALEf

the forvard epdisl 9810kurhBCrPURPONL SUHIE ARPNRY eBUALHS BAk! eRd b e ch

serves as an axial center swngs to ot her side of the curved .
of the conveyor. Furthermore, the pinch rollexfs_ 205 and 206 |

in contacf.with the forward.rﬁn side aﬂd the retufn run side
of the curved belt 201 r'otat"e‘._'with' thé _rotati‘on of th-e curvéd |
. belt 201. |
| The_pihch rolléfs 265 and:206 on the forward run side
énd the return run sidé'are rdtétabif subported Wifh'théir
axes 205’ and 206’ inciined to the_normai diredtion.wiih
respect to the referenceuline L in a p1an'view,"whefeby the
outer peripheral section of the curved belt 201 driven by the
 contact force 6f.the piﬁch'rbilers 205 and 206 is pressed =
towards the outside of turning, -

In the ébove-described stéte'of normal driving, ﬁhé
projecting end of the support shaft'205a is swﬁhg and held
in the swing:pbsitioﬁ in.the direction of ﬁbrmalldiiving.bj_'
a holding fqrce of the upper engaging slot 211a of the

B changeovér lever 210, and therefo;e the'forward end side of
the support Shaft 205a:beyond the bolt 276 which serves as

an axial center swings towards the other end side of the curved



61 belt 201. Therefore the axial center 2051 is held as inclined by
[err] wth.respect to the reference line L. ~ The inclination angle
of the axial center 205 of the pinch roller 205 is set to an appropriate
angl e at which the curved belt 201 can be efficiently driven towards the
outside of turning. ‘In the present enbodi ment, theinclination angle .
aferr] is set at 7. 5[err] as shown in FY. 18B. : In the neantine,
since the projecting end of the support shaft 206a is held in the swing
position in the direction of normal driving by a holding force of the

~upper engagi ngest o1 21ithelefidi® thansaanceehtyer 0510is Heldasdhalided 206
on the return run side swings in a reverse direction of the pinch roller

205 on t he fopyyaéﬁt r%oiéggPeg{: £8V\@Eg fgfefggcgf Hg pcurved belt 201,

with the axia er respect tothe reference
sy T
ggln?nglb\a\; ?PBEZSEW‘% ﬁd%él%r‘?'spaﬁg gﬁi’hﬁ%&ﬂﬁrag‘&pé‘r‘% oﬁto‘fhl‘#g)%cl}ﬂ ved B

constituted aS® Hgg)ﬁipk?egieia%%&bﬁﬁﬁ b%ﬁgﬁl‘%ﬁgn Iﬂ’g‘p?erlbttpg’%@é% Qf’% ophside 1 o

mak '
e a nor mal ofttulfrnnlr}c_;].e fI%rt e%rreusneni:l d J.IEIQEt Ltrh\é-;-egn(t:) 1na€9%nvg]ng(lh s

o’ is set at 7.5° as shown in _Fig'. 18B.

In the _meantime ,'einCe' the projecting end of the support
shaft 206a is held in the swing position in the direction_of
normal dr:r.VJ.ng by a holdJ.ng force of the upper engagJ.ng slot
211b of the changeover lever 210 the plnch roller 206 on the

'. return run side sw1ngs in a reverse dJ.rectJ.on of the pJ.nch
- roller 205 .on the forward run s:Lde, or toward one e_nd_of the
- curved belt 201, with the axial _cent_er 206 'inc'line_.d by o’ |
~_ with respect to the r_e‘feren'c_e'line L. Also the incl'inati_on
_- angle of the axial c.enter 206’ of the pinch roller-..206 is set
at the same angle of 7. 5° as that of the pJ.nch roller 205 on'. :
the forward run side as shown in Flg. 18B.

- Next, the dynamJ.c balance actlng on each part during
normal operatJ.on of the curved belt 201 w1ll be explalned. _

In the curved belt conveyor A2 const:r.tuted as descr:.bed
“above, when the dr1v1ng roller 204 is dr:r.ven to make a normal-

turn, the forward run side of the curved belt 2_01 which is



62 In contact with the outer peri phery of the upper part of the driving
rol 1 er. 204 .noves from one end side towards the other end side of the
conveyor, and at the sanme time the return run side of the curved belt 201
which is in contact with the outer periphery of the |lower part of the
driving roller 204 noves fromthe other end side to one end side of the
conveyor. Consequently, -the curved belé2 201 nounted between the rollers
202a and 202b turns in the normal direction as shown in Fig. 18A and Fig.

18B. The curved belt conveyor A2, when turned in the norma
direction as S I t mal
driving of thgﬁbgébggggq??yggﬁ§gggkeﬁfphggﬁﬁéegnaﬁlgs - Eg&ttﬁgsnﬁg K

entirely the 3316l gaifeéts%w ovik' 275l 8L AE ﬁyeebass}dpytﬁéf&éﬂéfg tO_

Figs. 8 and 9 ore ynan1c b ance norrmal operation of

the curved beghdcgiagyc% the 8 n&Bﬁo ta@%’ﬁ@%%ﬁﬁtﬁﬂﬁé thePbtlfy run

expl ai ned. nean when @he curve : conveyor

be reversed, gggecgf %Oléﬁi:v#eﬁvlﬁelirz%)l' ﬁhgl%% 54 é&&aéf? e ot ﬂé&ﬁﬁ{ dtOSI de

that is, the upper |on 0 'S swung er en

of the cur Vedpg‘i‘l &h%Q& gfa‘EH alovtle]re ﬁﬂ'@ otf' The! Hflg.rl.h&' 981181:' £64 v ds

driven in the ers 'rect .
' from the other end 51de to one end side of the conveyor.

Consequently, the curved belt 201 mounted between the rollers
202a and 202b turns in the normal_dlrectlon as shown ln Flg.
18A_and Fig. 18B. | |

The c.urv.ed belt COnVeyor A2, when turned in the normal |
direction as described ahove,'requires the-dYnemic halance |
fornthe normel'driving-of"the'curved-helt conveyor Al shownf
in Figs._l and 2, that is,'entirely the'sane.belance_as'the.'
'dynamic'balance explained by referring-to Figs. 8 and 9.
Therefore, the dynamlc balance for the normal operatlon of

" the curved belt conveyor A2 of the present embodiment will
not be explalned.

In the meantlme, when the curved belt conveyor A2 1s'
:to_be reversed, the changeoverrlever 210_15 mpved to the
reverse direction,.that is, the upper'nortion of the lever
210 is swung to the other end side of the curved belt 201,
and at the same time the drivinc.roller-204:is:driven in the

reverse direction.



63 During reverse operation, the forward run side of the curved
belt 201 in contact with the outer periphery of the driving roller 204
turns fromthe other end side towards one end side of the conveyor, and at
the same tinme the return run -side of the curved belt 201 turns from one
end side towards the other end side of the conveyor. Furthernore, the
pinch rollers 205 and 206 which are inéxontact with the forward and
return run sides of the curved belt 201 rotate with the turning of the
curved belt 201. At this tine the direction of rotation of ‘the pinch

rollers 205 and 206D1!1f1ﬁ§"1‘?é§§rs8 P A IR tHd £8¢Whe8. run sideld¥ R .

above-descri bed reverse operation; ‘since t he projecting end of the support

shaft 205a is Hfbéd'peiﬁezofw%&gtwélﬂm tHe AR & RSO HEFRE T thdy

t he hol di ng orce e upper engagl ng slot 21la of t'he changeover Ieverp

210, the forvgrd,end 08118¢ IPRY ssf%ﬁ &%%ﬁ@@@ﬁdtéfdéq{dwaﬂéo% an

axi al center sw ngs“towards one-en e curved belt: 201. In th

position the pipch ¢ Idfe{__Péogo gﬁéhcﬁq ath%é);ssﬂse]%%efhg%tdfmfﬂled by |

7.5[err] with'respec I ne owt in Fig

B e
- force of the Jcﬂ&eétﬁé'ﬂa&k&‘gsfdé%f%ha conveyor. Fnrthermore,. the pinch
rollers 205 _and 206 which are in contact with the forward and
return run sides of the curved belt 201 rotate with the turning
.ofthecurvedbelt201; Atthistimethedirectionofrotation
" of the pinch rollers 205 and 206 is renerSerto'the'normal
o dlrectlon. .‘ “

In the above-descrlbed reverse operatron, since the
projecting end_of the support shaft 205a is held in the
swinging position in_the_reverse direction by the holding
force of the upper engaging' slot 211a of the changeover lever
210 the for'ward' end of the support shaft 205a beyond the bolt

276 as an axial center swings towards one end of the curved

belt'201_. In this pos:LtJ.on the p:anh roller 206 is held on |
the axial center'205', 1nc11ned.by 7.5° with respect to the
 reference line L as shown in f'ig. 193. | |
In the meantJ.me, since the pro; ectlng end of the support

shaft 206a lS held in the sw1ng:|.ng pos:.tJ.on in the reverse

-~ direction by the holdlng force of the lower engaging slot 211b



64 of t hechangeover | ever 210, the pinch roller 206 on the return run side
swings in the reverse direction of the pinch roller 205 on the forward run
side, that is, towards the other end side of the curved belt 201, with.the
‘axial center 205 inclined at 7.5[err] with respect to the reference |line
L as shown -in Fig. 19B. Fig. 20A and Fig. 20B shOM/dynanic bal ance
acting on each part -of the conveyor dué4ng reverse operation.  The

dynam ¢ bal ance during reverse operation, however, acts with a conpl ete
symmetry in relation to the dynam c balance (with reference to the '
reference |i p&;lr)ledéﬂa AGedPertleveRes il | the SritRiraad ciy206barthe getarh gs.

8 and 9. The ore, a power relation. of the curved .belt 201, .the driving.

rol | er 204, Ofaﬁsl?] ditfe Bw& o' 9hl Ene RAFeAY d396ctadhi 88 e PIMRMEEDL ler

direction e normal oOperation, are shown only in vectors in Fig. 20A

and Fig. 20B 768 i tnd'ori@reKiudl Bede, that idjedi@adsrtidiothry endti on
angle [err] of the pinch rollers 205 and 206, the. greater the pulling .

force F6, F6'g;dQroRUthéNGuiPEaOBELE POI | pr:ﬁl tREChk9a10Eehbercgosed bel t
201 can be increased. To maintain a sta ilized running state, |t S

T Er o oo ae Tl s r?'t%caﬁs Bee xpegﬁéﬁf‘lﬁ?ﬂgg E‘“Pb-d  ghSie O°

i ncreased nore than needed.

- Fig. 20A and Fig. 20B shoﬁ dynamiC'balance acting on
' each part of. the convejor durlng reverse operatlon.. The
.dynamlc balance during reverse operatlon ’ however [ acts Wlth '
a complete symmetry 1n‘re1at10n to the dynamic balance (with
reference to the reference.line L) during'normal operation
exnlained_by-referring.to Figs..e and 9. Therefore, a power o
relation of the curved belt 201; the drivi.ng" roller 204, an_d.
the pinch rollers 205 and 206, acting_in a'reverse direction'
of the normal opération,_are shoWn'only in vectors in_Fig;
_20A and Fig. 20B and Wlll not be explalned. |
The greater the 1nc11natlon angle a, of the plnch |
. rollers 205 and 206, the greater tne pulllng force F6, F6'
for pulling the Outer-peripheral section of the curved belt
‘201 canbe increa_sed. " To mainﬁain a stabilnized running state,
it is 'sufficient_ only to keep the relationship of F2 SF6+F7
and F2° éFG’-IfF7 . . No satisfactory effect can be expected if,

the..pulling force i_s increased more than needed.



65 - The present applicant has repeatedl'y conducted a nunber of
tests,- obtaining the especially good resul't that the inclination angle
[err] of the pinch rollers 205 and 206 is within ‘the-range of 5[err] to

10[err]: It should be noted that the inclination angle [err] of the pinch
rollers 205 and 206 is not limted to the. above-described value and may be
set to any value if the above-describesb effect can be expected. .~ The

set value of the inclination angle [err] of the pinch rollers is simlarly
applicable to the curved belt conveyor A shown'in Fig. 1 and Fig. 2.

In the present enbodhagitiesdiicagplicagtinid eep@atediy cdnimatréd/amymben for .
driving the pinch rollers-205 and 206 are disposed at center of the outer

peripheral segti paseh,t bbtaduingdthel espetiallly Good reswlitt that Wheset
close to one end or to the other end of the curved belt 201 if only the-

axi al Centerllﬁgflngi:lhﬂeaﬁlé/ PG Ch 11&Qﬁrbflgr§%aﬂd A0®ig¥iithin
radi ally developing fromt turnrng ceénter O. Furthernore, it is to
be noticed that there is yrovi ded one drivi ng um%é: i.ncl udlr}ggthe riving

rol | er 204 anBhed@angeel 5 &P I1¢9rs Assshauldhs poted £hatr the nand
the nunber of the driving unit may be increased to two or nore. I'n this
case, it is pgagihl &°td>f AP Pintnd o1 e elrae 208" ¥Ad @ebtﬁ%«:aﬁﬁm@%e -
manuf acturing cost will increase, and '

the above—descrlbed value and may be set to any value 1f the
1 above-descrlbed effect can he-expected.
The set value of the 1ncl.1.natlon angle a’ of the pJ.nch
' rollers is s1m11ar1y appllcable to the curved belt conveyor
Al shown in Fig. 1 and Fig. 2. | o
In the present embodJ.ment, the dr1v1ng roller 204 and .
o _the driving unit _for-er,v:Lng' the_plnch rollers 205 and 206
are disposed at center of the.'outer'p'eripher;al section of"the 5
curved belt 201; the dr:.v:.ng unlt may be set close to one end
| or to the other end of the curved belt 201 if only the ax1al
center 204’ of the d_r1v:|.ng roller_204 is present-on the axis
- radially develo'ping from the turning c'enter. 0.

Furthermore, 1t is to be not:l.ced that there is provided
onedrivingunit 1nclud1ng the er_VJ.ng roller 204 and the pinch :
rollers 205 and 206 in the curved belt 201, and the number
of the driving unit may be increased to two or more. In this |
case, it is p_osslible to properly drive the curved belt 201

although the manufacturing cost will increase, and



66 accordingly to inprove the effect of preventing the curved belt 201
from novi ng-towards the inside of turning. _ The location and quantity -

of the driving unit to be set

are sinlarly applicable also to those in

the curved bel't conveyor Al. - Furthernore, the curved belt conveyor
of the present enbodinment the 90[err] angle i's provided between the

roll ers 202a

and 202b at both ends of . 6ke conveyor. However, it shoul d

be noticed that, in the curved belt conveyor of the present invention
limted to 900 and can be set to 90[err] and less or 90[err]
and nore (not accoudingllgdto improveNeké, efifpctf of rpreeehoimgetic dulved
curved belt conveyor according to clains-5 and 6 will be explained. The

~angle is not

‘curved Dbelt

delNtepol AForhawving Howrards ttheiihside iof Hurdiargto the

curved belt conveyors Al -and A2 descri bed above. In the curved belt"

conveyor A3, a plurehet Vot Dehtand gaBntdtynot Thebdrioing umit udi bg sde
driving roller 4 in the curved belt conveyor Al and A2, internediate

rollers 304 catrecspaidardy a@

and 306, are
301. '
-conveyors -Al

t he

eablie/ialGd @d ahodd . imsheictived Bexts 305

nount ed al ong the outer peripheral section of the curved belt
Iaohb@yawrngd belt conveyor A3, simlarly to the curved belt-

and A2, rollers 302a-on the start end side

- Furthermore, the curved belt conveyor of the present .
embodiment the 90° angle is prdtii_ded between' the rollers 202a

and 202b at both ends of the conﬁeyor.'iHowener,‘itIShould '

be noticed that, in the curved belt conveyor of the presenf

;invention; the'angle is not limited to 90° and can be set to

- 90° and less or 90° and-more'(not illustrated).

Next,agmeferredembodxmentofthecurvedbeltconveyor

.accordlng to clalms 5 and 6 w1ll be explalned. The-curved

' belt conveyor A3 shown 1n Flg. 21 to Fig. 29 is s1m11ar to

.the curved belt conveyors Al and A2 descrlbed above. 1In the '
.curved belt conveyor.A3, a plurallty of belt plnchlng units

bl to b3 1nclud1ng the dr1v1ng roller 4 in the curved belt.
conveyor Al and A2, 1ntermed1ate rollers 304 correspondlngl

to the er.VJ.ng roller 204 and plnch rollers 305 and 306, are '

mounted a_long the outer perlpheral section of the curved bel_t '

301.

-In the _curved belt conveyor A3, _similarly to the curved

belt'conveyors Al and.A2, rollérs-302a on tne-start end side



67 of the conveyor including a nunber of small rollers 320 which -are
coaxi ally juxtaposed, and rollers-302b on the discharge end side of the
conveyor, are arranged at the angle of - 90[err] 1in a plan view, on the
conveyor body 300a which is the frane of the conveyor construction. Also
between these rollers 302a and 302b an endl ess curved belt 301 is nounted
to form an approximately circular carrgi?ng track in-a plan view
Furthernore, the rollers 302a and 302b may be knife edges. =~ The
curved belt conveyor A3 is a relatively wide, large type with a curved
belt 301 of abduthé-corivdysf fideliuddny didumber of sndEl adldrerpeslphetitdh -
-section of the curved belt 301 is equipped with three belt pinching units
bl to b3, whi erchovaxialilgr fest n?éséd“@tli@ ¥l eafid 300® pnnthe ' disEisrgds
and 306 and are arranged circuntferentially at a spacing. The

i nt er redi.at e I [ & t WY LR Qb dn204qgé N

t he curved be%%hbgn?gig#sgﬁ% QQ%gOEO a2t Q%E&hggdvgg gé?taﬂ %§e§§r§ 31is
of such a construct

h d Dbel o
peri pher al e&é‘e s%jc??o‘ﬁi"?"ﬁ{ é&%&%ﬁééﬁyﬁgﬁﬁtkﬁ%. et W@d‘lcg’t éstgﬁat é)'%ir

d the pinch_rol 305 and 306 bel 0l
"0 the carry ﬁ&"&hee%enefﬁv%@wg 6531 “BaichsPeeas chobl PraiBiblea
bel ts AL and 43, eqdi 5§55 &fesrg'éueféed 0 Y00’ BuhDatS AR !

from i nside.
' ‘an approx.unately 01rcular carrylng track in a plan view.

Furthermore, the rollers 302a and 302b may be- knlfe edges.
| The curved belt conveyor A3 :Ls a relatlvely w:l.de, 1arge
type with a curved belt 301 of about l-meter effectlve width.
The outer perlpheral sectJ.on of the, curved belt 301 is
equ1pped.w1th three,belt plnchlng unlts bl to b3 Wthh have_
1ntermed1ate rollers 304 and two pinch rollers 305 and 306
and are arranged 01rcumferent1elly at a-spa01ng. The
intermediate rbllers:304 correspond to the driving rollers
4 and 204 in the curved belt'conueyors Aloend_AZ. |
The curved belt conueYor A3_is'of such a construction
that the curved belt 3 01 is driven with it.'s outer peripheral
edge section 'interposed bei:ween the ihte_rmediate rollers 304
ahdthepinchrollers305end306,thecurvedoelt301isdriveu'
- to turn irl the carrying direction. The curf;ed belt .conveyor :
A3 + like the curved__belts Al en_d' a2, requires no guide rollers

for supporting the curved belt from ins'i'dej.



68 _ The curved belt 301 mounted between the rollers 302a and 302b
i s a doughnut - shaped sheet of approxinately conical formlike an unbrella;
and i's mounted in.a two-fold state, between the rollers 302a and 302b, by
inserting first the |arge-diameter outer peripheral section to thereby
forma flat, approxinately sectoral, -circular carrying track in a plan
view as shown in Fig. 21. _ The fogavard run side of the curved belt:
301 thus nmounted between the rollers 302a and 302b is supported from bel ow .
by a base 308 which is set |evel and approxi mately horizontally as shown

in Fig. 22. The basend08ugvbarBElti 302MERNEEd  betwéen tiectmwldler<ioadar -
shape simlarly to the flat type used in the curved belt 301. The base 308

i's set such tBal $62p A &' doRghhRbBesRApEed Wheae bifcippFoRimatély domsicie of
the outer periphery of the curved belt 301. To support the.turning

center side ofoihe1hrecadO8mbeeltaybanat i molineed Upper twupirld retdtay, 391 |
nmount ed under ‘the turning center side of the curved belt 301 and a | ower

support rol | ger3@enl ithedlps1Teat 8¢2an ande 302 eYy idedrtiodn fiamt dhe
t ubul ar hol di ng menber 393 are enployed. Also the base 308 is horizont ally .

Eet al ong thelaeghaaaam@%%@ dutler pedaphidial fseictdioh fien thiedeby fidm eurved
elt 301 by fixedly attaching the outer peripheral section of ‘the base 308
to the. Conveygﬁat, approxlmately sectoral, c1rcular carrylng track in a
plan view as shown in Fig. 21. |
The forward run side of 'the"ourved belt 301 thus 'mounted_
between the rollers 302a and 302b 1s supported frontbelow'by_
a base 308 whlch is set 1eve1 and.approx1mately horlzontally-:
as sbown inFig. 22. -The base 308-is formed in an approximately
sectoral, circular shape'similarlj to thelflatttype’used in
the curved belt 301. The base 308 is set such that the outer
_peripheral.edge'section is a little inside of the outer
perlphery of the curved belt 301. |
To support the turnlng center s1de of the base 308, a
comb.ination of an 'upper support roller 391 mounted under the
turning center side of the curved belt 301 and a lower support
roller 392 fixedly mounted on the conveyor body 300a, and a
_tubular holdlng'member 393 are employed. Also the base 308f
is horizontally set along the surface ummedlately under'the

forward run side of the curved belt 301 by fixedly attachlng_

the outer peripheral section of the _base 308 to the conveyor



69 body 300a by neans of ‘a support plate 394 formed at both ends of the
out er peripheral section. That is, the base 308 supports the curved
belt 301 levelly and horizontally from under al most the. entire surface of "
the forward run side; both end edges extending close to the rollers 302a .
and 302b. On 't he underside of the inner peripheral side of turning
of .the base 308, a stiffening plate 38169s fixedly attached and a bolt
insertion hole 308a is provided through t he stiffening pl.ate 381 and the.
base 308. In the bolt insertion hole 308a a nounting bolt 309 with

a handl e 309apbay 664 Hmeahsr 606 Bapporthpl ateBINFoimed aBlsbils endwerted
into a tubul ar holdlng nenber 393 interposed between the base 308 and the

conveyor bodyog08ge bﬁegrbgéggphbhagaggétiohlghtened into a screw hole 309b
provided in the conveyor body 300a. The hol ding nmenber 393 is interposed

as a spacer betweegphbeiBasendOBasadsbbesappuyers’ thedyuzdea bgltt 8oht ening
the nmounting bolt. 309, t hus hol ding the inner peripheral side of the base

308 at a Speciébslhﬁvé‘dd ﬁaélébﬁealhyl f@mﬁ endel ¥1Hest e entihe suaTaeyor
body 300a as shown in . On the stiffening plate 381 provided
on the undersbgethe forward run side; both end edges extendlng close to
the rollers 302a and 302b.
On the underside of the inner peripher'al side of turning
of the base 308, a stlffenlng plate 381 is flxedly attached
t and a bolt 1nsert10n hole 308a is prov1ded through the
- stiffening plate 381 and the base 308. :
—In the bolt 1nsertJ.on hole 308a a mount:l.ng bolt 309 w1th :
a handle 309a is inserted. -Furthermore, the mountlng.bolt;
309 is inserted 1nto a tubular holdlng member 393 J.nterposed
between the base 308 and the conveyor body 300a, then belng |
threadedly tlghtened into a screw hole 309b proylded in the
conveyor body 30’0a.. The holdihg m_ember 395_is interposed as
- a sbacer between the base 308 and the cOnveyor.body 300a by
~ tightening the mounting bolt 309, thus holding the.inher
peripheral side of the base 308'at a specificflevel and also
being reliably secured on the conveyor :body_'300a as shown in
Fig. 22. | | | |
-on the stiffening'plate’381 provided on the underside

of the inner peripheral side of the base 308, the ﬁppe,r support



of--th& 1 nner peripheral side of the base 308, the upper support

70 ‘roller 391 is rotatably supported through a roller support nenber
391a. The upper support roller 391 is nounted and supported so as to
rotate along the reference line L1 (Fig. 21 and Fig. 22) which extends
towards the central part of the outer 78eriphery of the belt fromthe
turning center o of the curved belt 301 in a plan view Al so, on

t he conveyor body 300a | ocated i nmediately below the upper support roller
391, the | ower support roller 392 is rotatably nmounted and supported

t hrough a rol reilesudpbr is neobatal3DP aguppnrtéed thiteiglpey ingsldext ssyppoades: of
the |ower support roller 392 and the upper support roller 391 are set in
mut ual cont achembéh 88th.ottee wspehoswpporti golP8radgl isgno@btedhandt ate
"the outer peripheral surfaces of the |ower support roller 392 and the
upper supportsuppbeted9do ad® tealotateralloaly thet refenende ehizke dihgFig.s t he
state that the outer peripheral surfaces are set close to each other with
a slight cleazarmmel prigui d2( winbeie kattanels, towarts the eentperli phetabf e aces
of the rollers 391 and 392 are in light contact with each other.
The base 308, oaseflgseripbiecrplinf/ ahd bedtippfoom echddiurniyng teatewol diol thenber
393 and by a conbination of the upper and | owersupportrollers39land392.
Itis, therefotervedsbebte301l in a plan view.
Also, on the conveyor'body 300a located immediately

below the upper support roller 391, the lower support roller

392 is rotatably mounted and supported through a roller

support member 392a; and the outer peripheral surfaces of the

lower support roller 392 and the upper support roller 391 are

set in mutual contact with each other as shown in Fig. 22 and

Fig. 25. The state “the outer peripheral surfaces of the

lower support roller 392 and the upper support roller 391 are

set in mutual contact with each other” is the state that the

outer peripheral surfaces are set close to each other with

a slight clearance provided therebetween, or the outer

peripherél surfaces of the rollers 391 and 392 are in light

contact with each other.

The base 308, as described above, is supported both by
the holding member 393 and by a combination of the upper and

lower support rollers 391 and 392. It is, therefore, possible

to prevent the inner peripheral side of the base 308 from



to prevent the I nner perlpheral si de of t he base 308 fron1

71 bending to deformwith its own weight even when the nDuntlng bolt 309

i s removed because the outer perlpheral surfaces of . the upper and | ower

support rollers 391 and 392 nutually <contact. each other and are supported

frombelow by the rollers 391 and 392. After the renmoval of the

mounting bolt 309, as shown in Fig. 287and Fig. 29, the curved belt 301

mount ed between- the rollers 302a and 302b can be renoved through between

the upper and | ower support rollers 391 and 392. That .is, the curved belt

301 can be eabehdlngm@bﬁnmmtllnyltermm nap igyhet evannWheg ot modd*.ing

In case the upper and | ower support rollers 391 and 392 are not present,

~the inner perbphtr209 sisdeembvedecbbases8tGhe dudxeprspenlphénaln surtfaces ofin

wei ght, making it difficult to renove and install the curved belt 301.

I n the nmeantithe uppekeandt dowper spppozk sodtens S8P& andr 362 matualdy on

t he conveyor body 300a, three belt pinching units bl to b3 are

ci rcunf er ent i abhyaetreagiedtheraand azecswpporissd rem bglow by the Tod lexist -

pinching units bl to b3 turns the curved belt 301 and also function to

pul | the outeB9peanahanpal edge of the curved bel t 301 t owar ds the outside

of turnlng t her eby _ _
- After the removal of the mounting bolt 309; as shown

in Fig. 28 and Flg. 29, the curved belt 301_mounted between
~ the roilers 302a and 302h can be removed through;betweenfthe_-
upper and lower suppcrt rollers.391 and 392. 'That ie;'the
curved belt 30i can be easilytremoved simply by removing one |
mounting bolt 309. | |
In case the'upper and lower __suppc_ort'-rollers 391 and 392 '
are not present,  the ihner peripheral side'of the base“308.
droops to deform with its own we:.ght, makJ.ng it dlfflcult to
'_remove and 1nstall the curved belt 301.
~In the meantlme, on the outer perlbhéral eide of the
curvedbe1t301cnxtheconveyorbodyBOOa,threebeltplnchlng
~units bl to b3 are 01rcumferent1ally arranged at a
predetermlned spa01ng.
The belt pinching units bl to b3 turns the curved belt
301 and also functlon to pull the outer perlpheral edge of
the curved belt 301 towards the outside of turnlng, thereby

prov1d1ng ‘the curved belt 301 w1th an approprlate tens1on-



provi ding the curved belt 301 mnth an approprlate ten5|on ) :
72 during operation and aceordingly preventing noving towards ‘the inner
peri pheral side of turning. The belt pinching units ‘bl to b3 are conprised
of the internmediate roller 304 corresponding to the driving roller 4, 204
of the curved belt conveyor A, A2 and two pinch rollers 305 and 306.. _
In-the curved belt conveyor A3, of the tZiree belt pinching units bl to b3,
only the belt pinching unit bl l|ocated at the central part is nmounted with
a driving nechanismc; and the belt pinching units .b2 and b3 nounted on
bot h si des oﬁurmnguoperhtlon andsa¢¢otdmhglyﬁp1¢n§ntimgummemnk¢pw@§ds
rollers 304 and the pinch rollers 305 and 306 rotate with the turning of
the curved bethe3@iner periph@&halizilde of rainmigguni Thebelitspinehing units
position corresponding to the center of .the outer peripheral section of.
the curved bebl 86lbBnatkecomprdged bddyha0latesmediatiet rodderby0dupporti ng
the intermediate roller 304 and the pinch rollers 305 and 306 on the unit .
base pl ate blcowbespondingi kedhe doiving xwilldme 4G0204\af thedyuBosd beed ts hovvn
in Fig. 22 The internmediate roller 304 of the central belt =~ .
pi nchi ng uni toh¥eyorang; A2 aadt aab. puhbhtheldersr3p5rapﬂe6@ﬁ.sect|on of
the curved belt 301 as previously stated, to thereby turn '

In the curved belt conveyor A3, of the three belt

| _ pi'nchlng units bl to b3, only the belt pJ.nchJ.ng unit bl located |
at the central part 1s mounted w1th a dr1v1ng mechanism c;

- and the belt plnchlng unlts b2 and b3 mounted on both sides
of the unit bl 1s:const1tuted such that the 1ntermed1ate
rollers 304 and the pJ.nch rollers 305 and 306 rotate with the | o
turnlng of the curved belt 301.;'

The belt pinching unlt bl dlsposed in a p051t10n
“.correspondlng to thercenter of the outer perlpheral section
_ .of the curved belt 301 on the conveyor body 300a is constltuted.
_by supporting the 1ntermed1ate roller 304 and the pinch |

'rollers 305 and 306 on ‘the. unlt base plate bl’ whlch 1s

| fixedly mounted on the conveyor body 300a as shown in Fig.
22, |

Theintermediateroller§64ofthecentralbeltpinching

unit'bl rotates in co_ntadt with the. outer _éeripheral section

of the.curved.belt 301 ae previouSly'stated,;to thereby_turn

the curved belt. In a'_blan view, with the axial center 304’



the curved belt. In a plan view, with the axial center 304

73 atigned with the reference line L1 which extends fromthe turning
center o of the curved belt 301 towards the center of the outer periphery
of the curved belt 301, the internediate roller 304 is rotatably supported
as shown in Fig. 21 and Fig. 26B. Also the internediate roller 304 is set
at the center of the outer periphery of7sthe curved belt 301 where the
reference line L1 passes through, and-is supported in an inserted state
with the axial center 304" set horlzontally bet ween -t he forward run side
and the returmll%weélMétbfthﬂereéﬁreagebbLEGSDl whishogKtends; fromothe

The intermediate roller 304 is a cylindrical body covered with an
anti-slip or tereing-center® @f d4he)wmirveas bedit 30lp&owprdsatheucenterand
fitted in one end of the support shaft 304a. The internediate roller 304
i s rotatabl ycofigheutgx periphgzarafokhe cusyeadbel t 304 tthe inppomedintpt
304a in the opening of the outer peripheral section of the curved belt
301, and furtkellew 3i0dsés tnatptatels epppertedaas shown imiFdy. Pionst¥Fig.
horizontal 'y outwards of the curved belt 301, through fromthe inner
peripheral si2fBof Also thie ipsssmediese pollerndddiis sptamokhelcentene
~driving mechani smc nmounted on the back side of the base plate bl': :

Fur t her nor e, QﬁetM¢mmntmstppnlphenyo@fthheooueved belt 301 where the
reference line L1 passes through, and is supported in an
lnserted state w1th the ax1al center 304"set horlzontally.
between the forward_run side and the return run side of the
curved belt 301 as shown in Fig. 22.

.fThe internediate roller 304 ispa.cylindricai_body
‘covered with an anti-slip or hard—to-sliplmaterial oner_the
outer periph'erai- surface and fitted in one end of the snpport
shaft 304a. ” The intermediate-rolie_r 3.04.is- rotatably coup_led.
with the gearbox cl by inserting.the support'shaft_304a in
the opening of the outer peripheral_ section of the curved belt
301, and further by inserting tne_support shaft 304a whioh'
projects horizontally outwards of the curved belt 301,
through from the inner peripheral side o'f the u_nit base plate
bl’, into the gearbox cl ofgthe drivinglmechanism.o monnted'
on the back side of'the.base plate bl’. |

Furthermore, the uppermost portion_of.the outer

peripheral surface of the intermediate roller 304 is held in



peripheral surface of the internediate roller 304 is held in o
74 contact with the inner surface on the forward run side of the outer
peri pheral section of the curved belt 301 extended to the outside of
turni ng beyond the outer peripheral ‘edge of the base 308, and with the

I nner surface on the forward run side of the outer peripheral section
ofthe curved belt 301 'as shown in Fig.722. - ‘The gearbox cl1 of the
driving nmechanismc, as described above; is fixedly nounted on the outer °
surface of the unit base plate bl' fixedly nmounted on the conveyor body
300a, and theostagontitththe Boder cunface oncthe diawandiruarside afsthei ven
at a predeterm.ned nunber of revolution by the driving notor c¢2 nounted .
under - t he geaswoer qderipheral Isewdic elfy theoverved beknaQl extendedate of
the curved belt 301 corresponding to.the location of the internediate
rol l'er 304 anghé nowecsdelof el i nd deyrind thaiouderf pesipheralpedge ofl | er
305 and the pinch roller 306 are di sposed. Between the pinch rollers 305
and the pinchtiielb#se 3B amhd Withother iprel pher tdce Wi dde dormagd run
intermediate roller 304 'the outer peripheral section of the forward run :
si de and -t he sihdéesf etre jotieal pemphemaaf sebtioptaf rthercwivisl delithd0dur ved
belt 301 are interposed. The pinch rollers 305 and 306 are freely

| rotatably supm@rsndw@nlnnpﬂngtzstrated support-

The gearbox c1 of the driving mechanJ.sm c as descrlbed
abdve, is fixedly mounted on the outer surface of the unlt
base plate bl’ fJ.xedly mounted on the conveyor body 300a, and
the support shaft 304a of the 1ntermed1ate roller 304 is driven

: at a predetermlned number of revolut:Lon by the dr:.v:.ng motor_ | o
.c2 mounted under the gearbox cl.
) Immediately aboVe the forward run slurface o.f the eur\.re.d_ |
belt 301 corresponding to the locatlon of the 1ntermed1ate
‘roller 304 and 1mmed1ately below the return run surface, the
plnch roller 305 and the plnch roller 306 are dlsposed.
Between the pinch rollers 305 and the plnch roller 306 and
'the outer perlpheral surface of the 1ntermed1ate roller 304
.the outeriperlpheral sectlon of the forward'run side andlthe'_
outer 'peripheral sec.tio.n of the return r_un 'si_de'of the curved '
belt 301 are interpOSed. The pinch.rollers;305 and 306-areﬁ
freely rotatably_supported on an unilluStrated support

mounted on the outer. periphery o_f' the support shafts 305a and



‘mount ed on the outer periphery of the support shafts 305a and ;

75 306a. - The support shafts 305a and 306a of the pinch rollers

305 and 306 are inserted and fixed in a shaft inserting section 373 forned
in the internediate section of the rotating arns 371a and 371b '
respectively, so that the axial centers 305 and 306" will be supported,
protrudi ng approximately horizontally f7/6omthe internediate section of the
rotating arnms 371la and 371b. . The rotting arm 371a on the forward
run side is a%hgched at one end portion to the unit base plate bl' of the
gear box c1, 8ach a manner that the other end of the arm 371a will

swing up and down. so, the support shaft 305a of the .pinch .roller 305 is
i nserted and hori-zohPgl ’F‘}Pmmt%éﬁﬁj %%&&ngogﬁeogh ¢ Ripch modde¥& ti on
373 of the rotating arm 37l1la, So hat, the suypport shaft 305a and the pinch
fol | or 305 wiPB5 AbIPEAThORPEBREAANA BIECR N A ENARLA RAGT BLRg SPEE IO,
this state, the pinch_ roller 305 is pqgsitioned, inedi ately above +the

i nternnedi at e ??)?Ig‘?nm in the integmeddatessgrfipp ot ng arms |
the neantine, _the rotating arm 371p on the return run side is attached at

one end beneaf h12R0A nd EtheEpeRecTHYSEY, SRLMAE (Hhe @Rl esatsrs 081

section, bei ng suggorted to = - _ . : A
nd 6’ will be supported, protrud:.ng_.approle.mately

horizontally from the intermediate section of the rbtating.
" arms 37la and 371b. | |
" The rotting arm 371a on the 'forWaird _ru.n':side is attached
at one end portion to f_he unit base plafe bl;'. of the_.gearbbx.
cl, in such a ma'nnef.that the _othe’r end.'.of-t__he airm,371a will
swing up and c__ioWn_. " Also, the.sqpport_shaft.S(.)Sa of the pinch
roller 305 is _inéerte_d and horizontally mou_nted. and £ixed in
the shaft inserting pbrti’on 373 o_f-the rotating arm 3'71a,- so
that .the supbbrt shaft .'365a- and the pinch roller 305 will
protrlude.horizo_nf._-ally out of the -.fotating arm 37la. In this
state, the pihch _rolié_r 305 is éositiéhed' j.nunediate_iy above
“the interﬁediéte-r'ollher-304'.as' shown in F:Lg. 23 and Fig. 268
‘and B. N
In the’ .mea_ntime, the rotating arm 371b on th_e return
run side is éttached at one énd beneath_thé intermediate'rél'ler :
304 in.the' uhit base. plate' bi' : ééctidn,: being supportéd to

rotate like _thé rotating arm 371a. The support shaft 306a



rotate like the rotating arm 371a. The support shaft 306a

76 of the pinch roller 306 is inserted and secured in the shaft

i nserting section 373 of the rotating arm 371b, so that the support shaft
306a and the pinch roller 306 will protrude out of the rotating arm 371b.
In this state the pinch roller 306 is positioned i medi ately bel ow t he

I nternmedi ate roller 304. Bet ween7&he forward ends of the rotating
arms 371a and 271b supported as described above, a coil spring 372 is
instal led. The forward ends_of the rotating arms 371a and 271b are :
nutual |y pul |@f the piasborpdilery3@hes jnsertes and secured g thepphadts7o,

t hereby constantly pressing.the'ﬁinch rollers 305 and 306 supported in the
i nt er medi at e trgelbngfseqthion @7 ofgthensobatingrrm Al S dhathEhgyt er
peri pheral surface of the internediate roller 304. .. That is, the
pi nch rol | er ssuPPEhehedt: AB6atand &heopinchurel kan 806¢k] bRuoAradaPREn on
the forward run side and the outer peripheral surface on the return run
side of the cuf\he rotatisglarmd P pulhebhiy stistashe R Fodder;,306
descri bed above, are pressed against the outer peripheral surface of the
i nt er nedi at e i®posdsisned immediatedy diekew thecinternediateg@ldar g0kl er
304 is rotated in the normal direction, the forward run side of the curved
bel t 301 which is iBetweemdhenrfonwald enderophihephetgtingtayans 371a and

271b supported as described above, a coil spring 372 is
iﬁstalledQ The fofward énds of thé"rotating arms 371a'and,
271b afe mutually pulled to each:othef by'the_spring forde 
of the cbil s.prin.g'372', the_reby- constanﬁly px.‘es.sing thé pinch
rdllers 305 and 306 sdpported infthe_intermediaté Section.of
__ the rotating .arms 371.a-and 371b'againé-t the outer p_eripheral
surface of'the.intermediate roiier 304; |
‘That is, the pinch rollers 305 a'nd: 306 mounted on both
" the outerjpéripherai section on the forward_tun.side and the
outer p.eripherall's'_urface 'on: the return run side of the curved
"belt 301, being pulledjbj=the.c6il épring 372 as deséribed '
_'abové, aré pressed against the outer peripheral surface.of
fhe intermediate roliers_304,. | |
.There.fcl')_re, _Wh.én the infé_rxn’ediaﬁe r;_oller_304 is rotated
in the nofmal direction, the fofwa:d.rﬁn side_of'the curved'
belt 301 which is'in'contacf.with the outer petiphery of the

intermediate'roller' 304 turns from the start end side toward



internediate roller 304 turns fromthe start end side toward

77 the di-scharge end side, and at the sane tine the return run’ side of
the curved belt 301 turns fromthe discharge end side towards the start
end side. At the same time, the pinch rollers 305 and 306 in contact wth
the forward and return run sides of the curved belt 301 rotate with the
turning of the curved belt 301. ~ 77he pinch rollers 305 and 306 on
both the forward and return sides are inserted: in a slightly inclined _

. position in the shaft .inserting portion 373 of the rotating arns 37la and
371b, wher ebytheed ischargerend s3U%5 andl at0theasanect ime e rafphar gam
inclined to a predetermned direction, with respect to the reference |ine
L1 in a plan side.off rtéleouuevedplmltpﬁé)rlatusaetfmm dhet disehavge end sigiel
which is turning as described above .is pressed towards the outside of
turning by thewaodsathef. staetoéndhslplenchlxtoth@rsamStamdr 3tkeapirabwn in
Fig. 23 and Fig. 26B. . As shown in B26B (a plan view), the pinch

rol | er 305 snppbersd3fy ahd 306 ain r@ﬂtmﬁmbmhmefdmam andiregiuga
supported with the axial center 305 inclined by [err] with respect to the
reference |ineuhlsidés off righe icmrvefd bield BAAt rohabe with sshe twaring of05'
of the pinch roller 305 is the direction in Wmch the forward end of the .
support shaftthe curved belt 301. :

‘The pinch rollers 305 a_nd._306 on both the forward and
return Sidés are inse.r,"ce_d in é .slic;.;h'tly in'cllined position in
the shaft inserting pdrtion 373 of.the rotéting arﬁls 371a _and '
.371b, wheréby the axial centers 305’ and 306’ are rotatably |
supported, inclined. to a predetermlned dlrectlon, Wl‘th |
respect to the refe:_cence _lJ.ne Ll in a pJ.an view. The outer
pé;‘ipheral section of the curved belt 301 which is turning. .
as described above _is 'pres.sed towards the outside of.turning _ |
by the ¢ohtact_ force 'O'f.th'e pinch rollers 305 and. 306 as shown
'in.Fig. 23 an& Fig. 26B. | | | .. | |
" Bs shown in B26B (a plaﬁ view), th_e  pinch roller 305 -
supported by the rotating arm 371a _on.t’he_ forward'. run side
is supported with the axial center 305’ .incl_ined by a° with
respect to ‘the reference line Ll. The "di_rect-io_n of
inclination of the axial center 305’ of the pinch roller 305
is the direction in which the f.orwar'd er.ld'of' the.support shaft

305a directed towards the inside of turning advances towards



- 305a directed towards the |n5|de of - turni ng advances towards

78 t he di scharge end of the conveyor. |In the case of the present

enbodi nent, the inclination angle [err] is set at 7.5[err]. - Al so as
shown.in Fig. 26B (a plan view), the pinch roller 306 supported by the
rotating arm 371b on the return run side .is supported with the axial
center 306" inclined by [err] with resp@&ct to the reference line L1. The
direction of inclination of the axial center 306' of the pinch roller 306

is the direction inh which the forward end of the support shaft 306a
directed towathe digehargeeng of fhe ﬁﬁn‘éﬂvaﬁcesnf crse Ofcthe pressnt of

the conveyor. The inclination angle [err] . set at 7.5 simlarly to the
pi nch roll er embodhmehs f&hﬁamclmats.mteanﬂﬂﬁ o’sist aet abals5that the
pinch rollers 305 and 306 are constantly inclined to opposite directions

fromthe referencealsoead dhown in Figheem{atpln aiew) 3 the pidcR édller
descri bed above are nolded entirely in the same shape. The rotating arm

371b on the BObUSUppoIteddsy theusetatind drins 3vabkos ithe getaghetun &idde
front S|de (in a reversed position), reversely to the nounting position of

e 0430, AR DO At col a0 MR ny 16 Vi)

cent er 306'oft I's I ncline rever se tion

_Co-nponents of respect to the reference line Ll1. The dlrectlon of

inclination of the axial center 306’ of the p;anh roller 306
is the dire'.ct'ion. J.n whj.ch the 'forv_}:ard end 'o_f'th'e support sheft
306a directed towards the inside of 'turning.advancee towards:
the start end of the cOnveyor; The inciinetion angle a’ is
set at 7.5° simiiarly to the pinch roller 305 on the forWard_

' run side. That 1s, th1s means that‘the plnch.rollers 305 and
306 are'constantly 1ncllned to opp031te dlrectlons from the
reference line Ll.

The rotating arms 371a and 371b desoribed above are_‘
molded entirely in the same shape. The rotating arm 371b on
the return runlside_is'used with its_baok side directed to
the front'side.(in.e reversed position), reversely to the t
monnting position of the rotating arnt 371a on the forward run
side. Inthisstate,theaxialcenter306'ofthepinchroller
306 is inclinedoin a reverse direction. tThe components'of

" the rotatlng arms 371a and 371b are commonlzed as descrlbedx

above, doing much towards redu01ng the quant:.ty of components .



the rotating arns 371a and 371b are commoni zed as descri bed. -above, doing
much tewards reducing the quantity of conponents - o

79 and accordingly |l owering the manufacturing cost. - On both sides
of the belt pinching unit bl disposed at center of the outer periphery of
the curved belt 301, the belt pinching units b2 and b3 having no driving
source are set at a predeterm ned spaci?meg in a circunferential direction.
As shown in Fig. 24, the belt pinching units b2 and b3 are of t he sane
constitution as _the belt pinching unit bl L disposed at center, but differ
in the respec?n@hﬁ?c?ﬁélﬂﬁlvlﬁ@weﬁéﬁﬁaﬁhEnménp§aﬁ5PrﬂpSVF8§8 on the outer

side face of the unit base plates b2' and b3'. ' The bel E’;‘Bﬁl nchi ng units b2
and b3 are rotat abPy baipsidas %Fhetb@%mml%apﬂt at .
intermedi ate roller 304 inserted in the shaft support: portlon 374 fltted :

in the unit b@SBLErfelhsouter peripheryeofdihe chriediiRitudlls e ed th3

are entirely the sanme in construction. - The internediate rollers 304
- of the belt pPheehingumits h?za@ﬁdbﬁél%ﬁhngdmsdﬁwrlﬂédsPﬁﬁﬁe areigedt Bf to
the belt pinching wunit bl at center, the axial center 304" is aligned with
the reference pm@gtsrmanqdl_spa@mgctmng ehscunfaregtiant dirartaonthe
outer periphery of the curved belt. 301 in a plan view. The
internediate rol | erAB®hgwn 4N Fig.e24nethebelt pinghingr uphba bhand b3

internediate roller 304 of the belt pi nching
are of the same constltutlon as the belt plnchlng un1t bl

d_:Lspose_d at center, but dlffer in the respect that the er.VJ.ng
mechanism ¢ is not provided on the outer side face of the unit
base plates b2’ and b3’. The belt pinohihg units b2 and b3
are rotatably-supported, With'the support shaft 3045 of the
intermediate roller 304 1nserted in the shaft support portlon. -
._374 fitted in the unlt base plates b2' and b3’. The belt
p1nch1ng units b2 and b3 are entlrely the same J.n constructlon .
The J.ntermedJ.ate rollers 304 of the belt plnchlng units
b2 and b3 are so supported that., smllarly to the belt pinching
unit'bl at center, the axial center 304’ is aligned with the
reference lines L2_and‘L3-conneoting'the'turning'center'with
the oﬁter-periphery'of the curVed'belt 301 in.a plah view.
The 1ntermed1ate roller 304 is a 11tt1e smaller in
diameter than the 1ntermed:|.ate roller 304 of the belt plnchlng
unit bl.at-center.

The use of a larger-diameter intermediate roller for



unit bl at center. The use of a larger-dianeter internmedi ate roller
for . : : 80 the belt pinching unit bl at
center than the internediate rollers 304 for the bolt units b2 and b3 is
ai ned -at. obtaining a torque and rotational speed required for driving the
~curved belt 301. The dianmeter of the internediate roller 304 and the
pinch rollers 305 and 306 of the belt p8tdching units bl to b3 may be
changed arbitrarily. As regards the spacing between the belt .
pinching units bl and b2, the angle a2 forne ‘refegepce: li.ne

| t d by the ne, L1 ,
between the the rbelt ceieehing wnit pphnati eantey thanceher LPLEEREAigERching
~unit bl and the reference |line L2 _between the turning ,ceater 8 and.t he Lo

bel t pi nchi ngraklexs 3PaRartHie bedtaunsts hand by isRiPed AteRBEALPARI 3 -
between the .belt pinching unit b3 _ and the turning center.0 3&? grefeaably-
set within thetoxage and r¥akionglepppedorequbyeq %Prt drivhpg e cyrggd
operating condition. In the case of the curved belt ipnvgﬁgr A3 of
the present . kedodddknt Thehdiamater of ihe iatgraeddaty redler J06,A00,
‘Fig. 21. It is to be noticed, however, that the angle is not quiteg to
the range of s @inch golley=305 ang: 446a86khe é?ﬁ%lwn%% Bt Ply set
.to any. value out of the range. _.The belt pinching units. b2 and b3 of
“the above- desteibddnayopetthanged arkikbarpl¥vi ded with the driving
mechani sm c | ' - | . e .
As regards the spacing between the belt pinching units
bl and b2, the angle a2 formed by the reference line L1 between
the turning center O in a plan view and the ééntral'belt
~pinching unit bl and the -feférenceﬂline L2 betwee_n the turning
center O and thé belt p}inchin'g .unij;s b2 and the _ahgle a3 formed
by.the reference line L3_betweeﬁ;the'belt_pipching unit b3
" and the turning center O are preferably set within the range
of about 15° to 22,5§'to achie#e‘a godd operating,condition.
In the case of the curved belt conveyor A3 of the present '
embodiment, the-anglés a2 and a3 are set at 15° as shown in
Fig. 21. It is to be'noticed,_h0wever, that the angle is not -
) limited to the range of 15° to 22.5° stated above, and may
be arbitrafily.set.tb-any”value'outhof thg_range.
| The belt p'inching'uni_ts b2 and b3 of the.abové—d_eScribed
constitution are nbt'providedawith the driving mechanism (o
like the central belt pinching ﬁnit bl. However, when the

curved belt 301 driven by the belt pinching unit bl is



l'i ke the Cenfral belt pinching unit bl. However, when the curved “bel.t 301
driven by the belt pinching unit bl is

81 i nt erposed between the i'nternedi ate roll-er 304 and the pi nch rollers
305 and 306, the pinch rollers 305 and 306 rotate with the turning of the .
curved belt 301. The pinch rollers 305 and 306 of the bel-t pinching

units b2 and b3 also are supported, in8lined in-a predetermned direction
with respect to the reference lines L2 and L3 like the pinch rollers 305
and 306 of the central belt pinching unit bl as ow _in Fig. 24 .
Therefore, thnterposedhatweenthesirtemmediate er, 304 ?‘ngtf"c?rRAPﬁhand
return run sides of the curved belt 301 rotate with t Igh égrnl %H
curved bel t Bollexs 305 and A0 y thedaiAch redd&rdss P hanc? e{"’ﬂr i ng
the outer peripheral section of the curved belt 301 which is turned with
the contact fihectwrning ¢f nthereureed bebt 304-306. Next, the
dynam c bal ance acting on each part of the central belt pinching unit bl
with the turning ofThepisgheellers 3050andi306 88 thePelhRinGHNg BPEEnce
to Figs. 26A, 26B, 27A and 27B. The curved bel t convegor A3

constituted ds2dardrbdeailsabave suppertedn inedimedt 4hi 8nPYRY tﬁﬁ@ﬁ“?ﬂe

intermediate roller 304 of the central belt pinching unit_bl is driven to
dlrectlon with respect to the reference lines L2 and L3 like

the-pfnch rollers 305_and 306_of the central belt pinching
unit bl'as_shown in Fig. 24. _Therefore; the pinch-rollers"
305 and 306'in contact With'the forward and'return run sides.
of. the curved belt 301 rotate'w1th'the turnlng of the curved'
'belt 301, s1mu1taneously press1ng towards the outside of
turning the outer perlpheral sectlon of the curved belt 301
which is turned w1th ‘the contact force of the plnCh rollers '
| 305 and 306.

‘Next, the dynamlc balance actlng ‘on each part of the
central belt p:l_nch:Lng unit bl with the turnlng of the curved
belt 301 w1ll be expla1neduw1th reference to Figs. 26A, 26B,

' 27A and 27B. I
. The curved belt conveyor A3 constltuted as descrlbed B
'above is of such a. constltutlon that when the 1ntermed1ate
f roller 304 of the central belt plnchlng un1t bl is driven to
rotate, the forward run side of the curved belt 301 in contact

with the upper outer periphery of -the 1ntermed1ate roller 304



rotate, the forward run side of the curved belt 301 in contact with the
upper outer- periphery of the internediate roller 304 _
82 noves fromthe start end side of the conveyor towards the discharge
end of the conveyor and at .the sane tine the return run side of the
conveyor belt 301 which is in contact wwth the | ower outer periphery of
the internediate roller 304 noves fronB2he di scharge end side of the
.conveyor towards the start end side of the conveyor, consequently turning.
the curved belt 301 nounted between the rollers 302a and 302b in the .
normal  di recmpumsafremokhei atary. endaside pifgthgegonveyor tgyards JAe
when the curved belt conveyor A3 is driven in the normal direction as
descri bed abodéscharge endef pheczonvgyrriandatithe sa@eEdnetthe return
i ntermediate roller 304 and the pinch rollers 305 and 306. The dynamic .
bal ance i s enrinesjdetdf thercoaveyer belt ROLwhigh im|imeonhasdusddh
between the driving roller 4 and the pinch rollers 5 and 6, that is, the .
dynam ¢ bal antbedxowext autieppaniphannof ttherigternsediate rojdar 304 aoy@s, ed
belt conveyor Al is turning in normal -direction as shown in Fig. 27A and
Fig. 27B. fromTthe dischaxgecend atide ofckheraveanar spwakdsothe stagd
acting on the forward run side of the curved belt 301 which is turning,
the driving fendeside of theeconveyordicanseguendily teoaing thesgurved beditce F5
of the driving force F1 and the L . o o '
. 301 mounted between the rollers 302a and 302b in the normal

direction as shown in Fig. 26A’andlEig.'ZGBg
By the way, when ._the curved belt conveyor A3 is dri_vén :
inthe normal direction a.s déScribed ébove', there takes place
‘dynamic balanée-betwéén the intermediate roiler 304_and the
pinch rollers'305.and 306. The dynamic balance is:entirelj'
- the same balance as the. dynamic' balance p_roduced’betv(réen the
. driving roller 4 and the pinch rdllers SIaﬁd 6, that is, the
- dy;hamic balahce éxpiaihed by ref_e_rring'tb Figs . 8 and 9 , When
"~ the curved be1t'coﬁ§eyor Al is turning in normalldirectioh
"as_shown_in Fig. 27A and.Fig.'27B. |
That is, the contéct force F4 of the pinCh roller 305.
_aéting_on'the forward run side of the curved belt'301 which
ié turnihg,-the driving force F1 of.the inte:mediate roller
304, a resultant force F5 of the driving'force F1l and the
contact forceF4, a_ﬁd the pressing force F6 towa.rds. theouts ide

' of turning in the rééultan_t force F5 act entirely in the same



contact force ‘F4, and the pressing force F6 towards the outside of turning:
inthe resultant force F5 act entirely in the sane o R

83 manner as in the case of Fig. 8, thereby receiving the force F2 which -
forces to nove the forward run side of the curved belt 301 toward the
i nside of turning by the pressing force conponent F6 and accordingly _
preventing the curved belt 301 fromshgiting towards the inside of turning -
as shown in Fig. 27A g In the neantime, the contact force F4' of the.
pinch roller 306 acting on the return run side of the curved belt 301,
the driving fmarrerms én the ¢ageafediig-o8y othereby recaivwing then§orsece
F5' of the driving force F1' and the contact force F4, and the pressing
f orce conponef? wisichicionges dvmmeve ttthe fersiagsd sun §idengfi fheneurred ¢ ant
force F5', act entirely in the same manner as in the case of Fig. 9; the
force F2' wh&lihd@Qlo towarad lthef dnpdde efirturningby Hhe presgipg fozoe
towards the inside of turning is received by the pressing force _conponent
F6', thereby qumpenentnda Aad aceordioglyspreventingoihie Fuiied delthdOlnsi de
of turning as shown in Fig. 27B. - The right and left belt pinching _
units b2 and fon whifting towardsdthecinsideo3ygnraiagt a8 showh inoFigrs 305
and 306 with the turning of the curved belt 301 as described above. At '
this tinme, th&7xontact force of the pinch rollers 305 and o

In the_meantime, thé contact force F4' of the pihch_
- roller 306 acting on the return run side of the clirved bélt '
301, the driv:'i.n.g forcé_ F1’ of Fhe intermediate roller 304,
a resulting fbrce F5’ of the driving force F1’ and the c_o_ntact_
force F4’, and the press_ing force clqmpqnept F6 ’ acting tow_ardsl
the outs ide 6f tur}lihg inthe res.uitant; fbrcé F5', act entirgly
in.thle. same mannér_ as in the éa:se._of FJ.g 9} the force F2'
‘working to move the fo'rv.:ard_:run' side of the curved belt 301
towards thé ins ideof i:ilrning is f:eceived by the press'i.ng force
- component Fé6’, thex:eby 'prevériting the Cui'ved b'élt 301 from
moving towards the inside of turning as 'shdwn in f‘ig._ 27_1'3..
The right é’nd left beltl pinChing units b2 and b3 turn
the in_termed.iate roiler 304 and the pinch rollers 305 and_306
with the turnin§ of the cur\}ed beli: 301 as deéci'ibéd above.
Af this ti.me,. t_h.e‘ éontact 'fc.)rce of the pinch rolllers_ 305 and
| 306 6f the belt pinching uniﬁs b2 and 53 establishes er_;ti_:fely,

the same dynamid' balance as the pinch rollers 305 and 306 of



306 of the belt pinching unlts b2 and b3 establ i shes entirely the sane
~dynam < bal-ance as the pinch rollers 305 and 306 of
84 the central belt pinching units b2 and b3. The curved belt 301,
therefore, is turned by neans of the belt pinching unit bl | ocated at. one
pl ace.-at center. At the sanme tinme, a pressing force acts towards the
outside of turning in three positions 8 the outer peripheral section of
the curved belt 301 nDunted with the belt pinching units bl to b3. :
In the curved belt conveyor A3, the outer peripheral .section of the cur ved
belt 301 is pthss@qntnmhrbslth9169hsn9euné€8tb§nan§ b§ the forces F6 and
F6' built up in the three belt pinching units bl to b3. The sumof the
pressing forces bdthersmnyeshbelti 88 luhtbarefereer testyrned py-meanst Phg to
nove ‘the curved belt 301 towards the inside of turning are offset, and .
furthermore pehmibeligpinshpagrunbudlk dpcated at ione plageaabcent@thecdssary
to provide guide rollers 3a, 3b, 203a, and 203b supporting the curved
belts 1 and 2die samentrime,i nnprespengpﬁerqe ackR towarnds phe gudsdde pé
curved belt conveyors Al and A2, . . That is, the curved belt conveyor
A3, equi pped tMIming hirdhree pusidhions uim ttélebgutt@rbsermemelpsgctdeu Wi th
only one driving nechanismc for the central belt pi nching unit .

: of the curved belt 301 mounted with the belt plnchlng units

bl to b3.

In the curved belticonveyor A3, the'outer.peripheral“
section:Of the curved'helt 301 is pres.sed towards the outside
of turn:l.ng by the forces F6 and F6' bullt up 1n the three belt
plnchlng unlts_bl to_b3f The sum of the press1ng forces
becomes greatl with 'which the forces F2 and F2' acting to move :

. the curved belt 301 towards the 1ns1de of turnlng are offset v |
and furthermore prov1d1ng a superfluous force.. It 1s,
therefore, unnecessary to prov1de guJ.de rollers 3a, 3b, 203a, L
and 203b supportlng the curved belts 1 and 201 from the inner
perlpheral side as in the case of ‘the curved belt conveyors
Al and A2.

That is, the curved belt conveyor A3, equlpped w1th
three belt pinching units bl to b3 may be prov1ded WJ.th only

 one driving mechanlsm;g for the central belt.plnchlng unit
bl. It is, therefore, possrble to lower the manufacturlng

cost by simplifying the conveyor constructlon and reduc;l.ng



bl. It is, therefore, possible to | ower the manufacturing cost by.
S|an|fy|ng t he conveyor construction and reducing

85 the quantity of conponent parts. A part|cularly desirabl e range
of the inclination angle [err] of the pinch rollers 305 and 306 for the
belt pinching units bl to b3 is 5[err] to 10[err] |ike that of the curved
“belt conveyors Al and A2 described abo®%®. However, the .inclination angle
a of the pinch rollers is not linted to the value nentioned above and nay
be set to any value if specific effect can be expected. - Next, the-
curved belt cuheeywanipiityhofincompengnt3pavtét be expl ained: = The
curved belt conveyor A4 is of the saneconstitution .as the curved belt '
conveyor A3, and féuparédcularlywesirablerasgei @hﬁt@l@lm%aéq&iepped
with the driving source ¢ are set at a space in the outer peripheral :

section of the egrotesipibehtréllers 305 and3®60€6t Ylienbblopinthmddndtd b5
also is. of entirely the same constitution as the central belt pinching

unit bl -of th S belt n
expl ai ned her% b\éeq's %Thtegb %Fﬁ?ﬁhng unl‘p% Ggi an%éla:r ghggt‘éyggst hat
the angles a4 d

g 1aannd aA52 ¢ ts\,\c,:er.('a ’Leé‘ eabroew;ee.rer}‘l%%elvler}:e,s h‘é i?lgllnatlon angle

a® of -the‘ pJ.nch rollers' is not limited to the value mentioned
~above and may be set te any value if speeifie effect_can.be_
expected.. | | |
.Next, the cu.-rved belt d_onfieyor A4 shown in Fig. 30 will '
be explained. | |
‘The curved beit conveyor A4 is of the same constitution |
_as the.eurved belt conveyor A3;'and features;that tWO belt
pinching Iun:.i.ts b4 and b5 eq_uippe_d with the driving source c
 are set at a space in the outer peripheral seetion'_of the culrved
Cbelt 301. | |
The belt pinching units.b4 and b5'alse is of entirely
the.same constltutlon as the central belt plnchlng unit bl
_of the curved belt conveyor A3, and therefore w111 not be
- explained herein. | |
The belt pinching units b4.and b5 areiset'SO that the
angles o4 and a5 between the reference 11nes L4 and L5
connectlng the units b4 and b5 w1th the turnlng center 0 of

‘the curved belt 301 and the center reference line L1 will be



connecting the units b4 and b5 with the turning center o of  the curved
belt 301 and the center reference line L1 will be . ' '
86 15[ err] respectively.. , Since the belt pinching units b4 and b5
are equi pped each with the driving mechanismec, the internediate roller
304 of the units b4 and b5 is driven together; and as the internediate
rol l er 304 contacts, the curved belt 3086is driven to turn. The curve -
bel t conveyor A4, as described above, is driven at two places on the outer
periphery of the curved belt 301, thus ensuring proper turning of the
curved belt B¥lrespectivlyt.ne same tine, the force acting to pull the
curved belt 301 towards the outside of turning acts on two positions
where the belt pingdyfg Wid Dtk %ﬁ%&ﬁtﬂ{)%ﬂiﬁi@‘kﬂdanﬂrﬁﬁi diredeq@ipped
sufficient tension to -prevent the curved belt 301 fromnoving towards the
inside of turllig.with the Hﬁ\ﬁﬁi@'ﬁé&ﬂﬁii@ﬁp%,a'%hbnﬁn‘ﬁérﬁéﬂhalﬁér toliethe - -
belt: pinching units b4 and b5 Is entirely the sane as that of the belt

pi nchi ng Un!tﬁéﬂ-éfqﬁhe '@deE'8nd2E§DiefdkbeeﬁUfaﬂéthéﬁktaﬁ@,aanﬂhe-
therefore will not be explalned. As regards the | ocation of the belt
pi nching unit éﬁ%h@@,r@lﬁéfdséfsabﬁtaéﬁsPetﬁéheefeédbueﬁetBongiéhe
angles a4 and a ornmed by the reference lines L4 and L5 between the

driven to turn. The curve belt conveyor A4, as described

above, is driven at two places on the_outer_periphery of the
curvéd_belt'301, thus ensuring proper turning of the curved
belt 301. | - |
: At the same'time; the.forée actiﬁg to pull the curved
~ belt 301 towards the'c.mtside of turn_ing} aiC£s on two pdsitions
where the belt pinching units b4 and b5 are Iﬁounté_d, providing
asﬁfficientténsiontdpréventthecurvédbeit301frommmving
towards the inside of ‘turning. - |
The dYnamic balénce.acting on eéch_parf'of the belt
pinching units b4 and b5 is entifely the.ééhe.as that of thel
belt pinching_unit.bl_(Fig. 27A and Fig. 273) of the curved. =
belt A3, -and therefdre:will ndtwbe_explaiﬁed;
As regards.the.iocation of thé'belt pinching_ﬁnits b4
“and'bs, a good'result.cén be adhiévgd by seﬁting.the.angles
'&4_ and o5 formed by the reférencé.lines L4 and L5 between thé :
units b4 and.bs-énd the'furning centef_o_pf;the curved belt,-

301 and the central reference line Ll within the,rang_e of about



units b4 and b5 -and the turnlng center o of the curved beIt 301 and the
central reference line L1 within.the range of about

- 87 15[err] to 30[err]. It is to be noted, however, that the angles -
mentioned above are not limted to the range of 15[err] to 30[err] but may
be set arbitrarily to any value out of the range. - I'n the curved bel't

conveyor A4 of the above-described con8%itution, the outer peripheral
section of the curved belt 301 is pressed in a wide range by the two belt .

pi nching units b4 and b5 connected to the driving mechanismc, enabling to-

reliably drivesthe @oovedibeis €6lbdyndbed; nheweeelratehabltnesangnésand at
the sane tine to inpart a uniformpressure in a w de riange to nove the
belt towards the put5|de of turnin

therefore, cdfeqfiened %B?V?C?Eﬁtnglén%%ﬁt?‘adgﬂ gﬁﬁ%!@%‘%g}l’frgg qﬁt 3tone

direction of w.dth against a shifting force which tends tq npve the
curved belt iy m@wabessehearhh‘érangpHeranySvaéuef OFErﬁianhe range.next
the curved belt conveyor A5 shown in Fig. 31 will _be explain The
curved belt conveyokn Athe susved beytt aenvgyreri M Qg ?BPVGer§§°FHPe@ur ved
belt conveyor A4 descri bed above, and features that, of the two belt

pi nchi ng uni teowst bratbon, the the gutas pexipharahseabionat therurrd beltne

conveyor is provided with the driving nmechani smc. _
301 is pressed in a wide range by the two belt plnchlng units-

- b4 and b5 connected to the driving mechan:Lsm g, enabllng to
" rellably er.ve the curved belt 301 by the J.ntermed:Late rollers :
304 and at the same tJ.me to :meart a unlform pressure in a -
wide range to move the belt towards the outs_rde of turn:.ng.-
The wide and uniform _pressure, therefore,'_ can give a
sufficient t'eusicn'tc the curved belt 301 in the direction
of width aca:'t.ns_t a_'shif.ti'ng .force which te.nds. to move the
-curved belt atnay'toward_s the inner periphera_l side of turning.
Next, the curved belt conveyor A5 shown in Fig. 31 will
be explaine_d. |
o The curved _beit conveyOr A5 is ent'irely: the same in
_ constitution as the curved be-lt-conv_ey.or A4 described above,
and features that, of the two belt pinching units b6 and b7,
~only the unit b6 on the start end side 'cf_ the 'cohveyor is
prov:Lded w:.th the driving mechanlsm c.
The belt pJ.nchJ.ng unit b6 has entJ.rely the same

constitution as the central belt pJ.nchJ.n_g unit bl of the curved



The belt pinching unit b6 has entirely the sane constitution as the
central belt pinching unit bl of the curved

88 belt conveyor A3. Also the belt pinching unit b7 at the discharge
end side of the conveyor is also entirely the sane in constitution as the
belt pinching units b2 and b3 of the d&8rved belt conveyor A3. Therefore
the construction of these wunits b6 and b7 will not be descri bed.

The belt pinching units b6 and b7, like the belt pinching units b4 and b5
of the curved belt conveyor A4, are disposed in a position_in which the

angl es a6 andP@lt FFONYRYR¥ |Ady e AlFdrddie Bektheinghshdn it Rk a% ey L7
between the turning center o of the curved belt 301 and the belt pinching
units b6 and db¥charpe nd sddeart rdie convenamds also entiregp e samehe
curved belt conveyor A5, the driving nmechanismc is provided only for the
bel t pi nchi ngiRifanskityihion g tth@ngeércdélach@ns ephbe R andhd3 pfethedi ate
roller 304 of the belt pinching unit b6 rotates to turn the curved belt
301 which is ¢ureeshbedt epnveyor Adnt eThegriesertdie epngbguctipsnf these
intermediate roller 304 and the pinch rollers 305 and 306 of the belt

pi nchi ng uni tubitsitbé endikZhHaibe ot beddesepibed.with the turning of the
curved belt 301. The driving nmechanismc, when provided only for the
bel t pi nchi ng uni tThe beptatincibing unipsdedand h7hel tkathedrllspdaching

units b4 and b5 of the curved belt conveyor A4, are disposed
in a position in which the angles aG.and a7 of 15° are formed
by the reference lines L6 and L7 between the turning center
O of the curved belt 301 and the belt pinching units b6 and
b7 and the central reference line Ll.

Since, in the curved belt conveyor A5, the driving
mechanism ¢ is provided only for the belt pinching unit at
the start end side of the conveyor, the intermediate roller
304 of the belt pinching unit b6 rotates to turn the curved
belt 301 which is in contact with the intermediate roller 304.
Also, the intermediate roller 304 and the pinch rollers 305
and 306 of the belt pinching unit b7 at the discharge end side
rotate with the turning of the curved belt 301.

The driving mechanism ¢, when provided only for the belt
pinching unit, is preferably disposed at the start end side
of the curved belt 301 for the purpose of preventing slackening

of the curved belt 301.



of the curved belt 301 for the purpose of preventing slackening of the
curved belt 301. 89 In the
meantine, the force pulling the curved belt 301 towards the outside of
turning simlarly acts on two places where the belt pinching units b6 and
b7 are nounted, gaining a sufficient tﬁ@iion to prevent the contact force
of the pinch rollers 305 and 306 from i ng the curved belt 301 towards

t he inside of turning. In the conveyor construction in which the
driving mechanismc i

d provided for. o one .the two helt. pinchi
units b6 and b7, suf¥ thedReaRbiBGe %%ﬁﬁ BHEEéﬂgb@%iWeq geﬁ'ﬁeéggrved-
belt 301 by the two belt pinching units, b6 and,_ b7; and as oply one driving
mechani sm ¢ itPw@HAD e ks 1de gkt FayniRg HHbbIAMNY ﬁé:rq'tss OEaEWéepg%‘é?ﬁased
and accordingly the manufacturing cost can be | owered. In, the
curved belt GOIRES $heaBedkPLinghidd (Hills bPegnd R AL RPEPELIA49a1RING
preferable to set the belt pinching units b6 and b7 within the range of
angl e of abow suSEdcApnts-aginn Lo peeverh thecortask foras pELhespinghL 7
and the central reference line L1. However, the nounting position of the
bel t pi nchi ngrolkexss 35 and B96i SraBimeying dehe sunved dflakgvares
15[err] to 30[err], and may be set to any value out of this range.
Furt hernore, thetimside @l Barnirdnveyors A3 to A5 of

In the conveyor construction in which the driving
mechanism ¢ id provided for only one of the two belt pinching
units bé and b7, sufficient torque and tension can be given
tb the curved belt 301 by the two belt pinching units bé and
b7; and as only one driving mechanism ¢ is employed, the
quantity of component parts can be decreased and accordingly
the manufacturing cost can be lowered.

In the curved belt conveyor A5 also, like the cufved

belt conveyor A4, it is preferable to set the belt pinching
units b6 and b7 within the range of angle of about 15° to 30°

between the reference lines L6 and L.7 and the central reference

line L1. However, the mounting position of the belt pinching
units b6 and b7 is not limited to the range of angle of 15°

to 30°, and may be set to any value out of this range.

Furthermore, in the curved belt conveyors A3 to A5 of

the present embodiment, the rollers 302a and 302b at both ends

of the conveyor are arranged at the angle of 90°; in the curved



t he preseht enbodi ment, the rollers 302a and 302b at both ends of the
conveyor are arranged at the angle of 90; in the curved

90 belt conveyor of the present invention, however, the angle is not
limted to 90[err] and may be set to 90£err] or less and 90 or nore (not
il lustrated). In the curved bel #conveyors A3 to A5 described above,

the curved belt 301 is turned in the normal direction from the end of the
conveyor roller 302a to the end of the roller 302b. However, the conveyors

A3 to A5, as indicated by an alternate |png and t short_dashes_ line in
Fig. 23 and RSltsEeRMEeVRTFPE. t@?,P¥ﬁ"ée%§e§ng?n)f'h%n\fl\gqeﬂ?‘(®r a?’ﬁ%e PR And
371b supporting the pinch rollers 305 and 306 are supported on the .
opposi t e si désonobolmiiteds tof 90heandindy deatset 381 9%f orhdesEnardndAi at e
roller 304. And the inclination of the pinch rollers 305 and 306 are

reversed in arphekevi(@et Aldastiatedyr.ved belt 301 can be driven in the
reverse direction by reversely rotating the internediate roller 304 which

serves as a drivifg €Rkl@irved belt d6ategorng AD tdasSpdeporibed alwevey esent
invention, the quantity of the belt pinching units to be set is not

limted so kpegcasvied belkl 802l is! Bubhedcinvele bebimsbndtyorsidd fromA5 of
the present enbodinent, two or three belt pinching units bl to b7 are set;
however, thecheBga &f B8 lcdivigiineolNielrS302a to the end of the roller
302b. However, the conveyors A3 to A5, as indicated by an
alternate long and two short dashes line in Fig. 23 and as
shown in Fig. 32, the axes of the rotating arms 371a and 371b
supporting the pinch rollers 305 and 306 are supported on the
opposite side on both sides of the axial center 304’ of the
intermediate roller 304. And the inclination of the pinch
rollers 305 and 306 are reversed in a plan view. Also the
curved belt 301 can be driven in the reverse direction by
reversely rotating the intermediate roller 304 which serves
as a driving roller.
According to the purport of the present invention, the
quantity of the belt pinching units to be set is not limited
so long as it is plural. In the curved belt conveyors A3 to
A5 of the present embodiment, .two or three belt pinching units
bl to b7 are set; however, the number of belt pinching units

is not limited to two or three as in the present embodiment,

but may be four and more. In this case also, it is sufficient



Is not limted to two or three as in the present enbodi nent, but may be
four -and nore. In this case also, it is sufficient
91 to mount the driving nechanismfor at |east one belt pinching unit.
That is, the driving nechanism may be nounted for two or nore or for all
the units. EFFECT OF THE | NVENTI ON 1.1 The curved belt conveyor of
the present invention, as heretofore explained, is conprised of a curved
belt, a guide roller supporting the inner peripheral edge section of the
curved belt, a driving roller nounted at the outer peripheral section of
the curved beté moanrt thevdr ivimg meethanisnufiopi aic A easdl dre ldr ppnebingg t he
curved belt against the driving roller. The pinch rollers on the forward
and return r umbt deThatr dssupherdeivimg madhzinisaxmaly bemaustedidomeédot 0 a
predeterm ned direction with respect to a reference line. Therefore when
conpared w t hop moreesti foal atlrvhd trits.conveyor in which the outer
peri pheral edge section of the curved belt is supported by such a hol ding
mechani smas a guide rail, chain, etc., the curved belt driving nmechani sm
can be nmde extrenely sinple, and at the sanme tine the curved belt can be
driven reli altprFEET hoBt TRE OIINCENDIAGNNOi se i n the hol ding nechani sm
1.1 The curved belt conveyor of the present invention, as
heretofore explainéd, is comprised of a curved belt, a guide
roller supporting the inner peripheral edge section of the
curved belt, a driving roller mounted at the outer peripheral
section of the curved belt, and forward and return run pinch
rollers for pressing the curved belt against the driving
roller. The pinch rollers on the forward and return run sides
are supported with their axial centers inclined to a
predetermined direction with respect to a reference line.
Therefore when compared with a conventional curved belt
conveyor in which the outer p;eripheral edge section of the
curved belt is supported by such a holding mechanism as a guide
rail, chain, etc., the curved belt driving mechanism can be
made extremely simple, and at the same time the curved belt
can bedriven reliably without producing a noise in the holding
mechanism.
1.2 The pinch roller is supported, with its axial center

inclined with respect to the reference line, to press the outer



1.2 The pinch roller is supported, with its axial center inclined with
respect to the reference line, to press the outer

92 peri pheral section of the forward and return run sides of the curved
belt towards the outside of turning, thereby inparting a sufficient
tension in the direction of width of the curved belt against a force by
whi ch the curved belt tends to be novedy, away towards the inner peripheral
si de of turning. As a result, such a synptom as bul ging of the
carrying surface likely to occur when the curved belt is increased in

wi dth can be peeisidrdll sidatdomnsdriig rorward apertuah etintdides wiveHebel t
w t hout a trouble experienced in conventional curved belt conveyors.

Al 'so, since tdifrwsd bed tofowdieds wheedu beide ot BENing £\ Chidrby¥mparaiagni ng
the tension stated above, it is possible to reduce a difference in |evel

at the conveypsufifikdGlenintensdear EAsing ditectdldnees widbwidy endscaivehe
belt, thus enabling snooth conveyance of snmall, short, |ight-weight

| oads. b agufiyied HeEblr Mdich2ERE Iclirved Be Lt Alcids t6 v mével a
constitution that the direction of rotation of the driving roller is

switched by chRipltdaide €H@NDeE péeisierdD sider&byrEMh gl he pinch
rollers on the forward run side and

As a result, such a symptom as bulging of the carrying
surface likely to occur when the curved belt is increased in
width can be prevented, thus ensuring sn_loo't':h operation of the
curved belt without a trouble experienced in conventional
curved belt conveyors.

Also, since the escape of the curved belt can be
prevented by maintaining the tension stated above, it is
possible to reduce a difference in level at the conveyor
junction by decreasing the rollers at both ends of the belt,
thus enabling smooth conveyance of small, short, 1light-weight
loads.

The curved belt conveyor according to claim 2 is of such
a constitution that the direction of rotation of the driving
roller is switched by operating the changeover lever, to
thereby swing the pinch rollers on the forward run side and
the return run side from the normal direction to the reverse

‘direction and vice versa with respect to the reference line

inorder tomaintain a predetermined inclinationangle. Also,



the return run side fromthe normal direction to the reverse direction and
vice versa wWith respect to the reference line in order to maintain a
predeterm ned inclination angle. Al so,
93 with the normal or reverse rotation of the driving roller, the pinch
rollers rotate to contact the curved belt, thus constantly pressing the
outer peripheral section of the curvedodelt towards the outside of
turning. 2.1 Therefore, the present invention is advantageous simlarly
to 1.1 and 1.2: the direction of operation of the curved belt can very
easily and rewitbl yhe eerral stnprgvense gpdrationy athdhehdrgadns: roddex, and
furthernore, unlike the conventional curved belt conveyor in which the
outer periphtheal pitngk vdlisescuetatebtbt coptagppbheegubyedubrlitol hug
mechani sns as beads, guide rails, chains, rollers, etc., a nunber of
accessori es usenstanhlytpresaing pbei phtey peripberaidr sedthohnt ofatthiee
di spensed with. Mreover the driving nechanismcan be substantially
sinplified, arurdedveeltetowardsdthel bunsiieubfptodndingg noise in the
hol di ng mechanism 2.2 Furthernore, the axial center of the pinch rollers
on the forwar® dndTherefloreyn thedgerement rnoviendd amo itshedvardsefesnas ned
normal or reverse direction in relation to the reference |line by operating
t he changeovesihiVarlwitd I He amhdnge thet dktrdctioni ofi ageraitain af dfhet he
driving roller. .

curved belt can very easily and reliably changed simply by

operating the changeover lever, and furthermore, unlike the
conventional curved belt conveyor in which the outer
peripheral edge of the curved belt is supported by such holding
mechanisms as beads, guide rails, chains, rollers, etc., a
number of accessories used along the outer periphery of the
curved belt can be dispensed with. Moreover the driving
mechanism can be substantially simplified, and drive the
curved belt without producing noise in the holding mechanism.
2.2 Furthermore, the axial center of the pinch rollers on
the forward and return run sides are inclined to the
predetermihed normal or reverse direction in relation'tO'the
reference line by operating the changeover lever with the
change of the direction of rotation of the driving roller.
In this state, the outer peripheral section on the forward
and return run sides of the curved belt is constantly pressed

towards the outside of turning. It is, therefore, possible



In this state, the outer peripheral section on the forward and return run
sides of the curved belt is constantly pressed towards the outside of
turning. It is, therefore, possible ' 94
to inpart a sufficient tension in the direction of width of the curved
belt during either of normal operation and reverse operation, thus
efficiently overcomng the shifting foree acting to nove the curved belt
away towards the inner peripheral side of turning. As a result, it
beconmes possible to reliably prevent such a synptom of trouble as bul ging
of the curveddedtpatr hasaffatilentr eensioni i Hhellkitrdcdicmn wifdwidthvefl bel t
can be operated snoothly w thout the above-described di sadvant age

i nherent to ctheedrieldilsebt dinnuwsneither abnermattomerat o aRdl reverse

whi ch the curved belt is nounted are conprised of a nunber of

appr oxi nat el yopaptatibn cathusnefficieioly owiteomindgi the sskifobng aféyce

j uxt aposed, so that the small rollers can freely rotate independently.
Therefore, digtiigg apermdvenciné ¢levedrvelt babdy tdwasds|the olhres
coaxially juxtaposed freely rotate i ndependently at their respective

peri pheral spseipherdhesideost ttwnsinghereby absorbing a difference in

t he peripheral speed between the outer peripheral side and the outer
peripheral side of Adv@ result, it becomes possible to reliably prevent

such a symptom of trouble as bulging of the curved belt surface
of increased width. That is, a wide curved belt can be
operated smoothly without the above-described disadvantage
inherent to curved belts of conventional construction.
2.3 Rollers on which the curved belt is mounted are

comprised of a number of approximately cylindrical, small,
short rollers which are coaxially juxtaposed, so that the
small rollers can freely rotate independently. Therefore,
durin§ operation of the curved belt, the small rollers
coaxially juxtaposed freely rotate independently at their
respective peripheral speeds in their positions, thereby
absorbing a difference in the peripheral speed between the
outer peripheral side and the outer peripheral side of the
curved belt mounted between the rollers and accordingly doing
much towards smooth operation of.the curved belt.

The small rollers, being sufficiently small in outside

shape, can largely contribute to'decreasing a difference in



curved belt nounted between the rollers and accordingly doing nuch towards

snooth operation of the curved belt. _ The small rollers, being
sufficiently small in outside shape, can largely contribute to decreasing
a difference in 95 | evel at a

junction with other conveyor connected to one end or other end of the
curved belt conveyor of the present inygention, thus ensuring snooth
passages of |oads through the junction at conveyor ends. 2.5 Furthernore,
since the curved belt conveyor uses a flat curved belt, all projecting .
parts such asléeellat maijiactéon. with dtiieemoebeveyori phenettedcto oneoendhe
conventional curved belt can be dispensed with. Consequently, it is
possible to dnpschverténdfdexthel cayved baktocorveyeri phiethe presenh of
the curved belt, to sinplify the shape of the curved belt itself, and
consequent | y imventpdnf chmnehaatingrspogtinpassages of 164ds thraugh theved
belt conveyor according to claim3 and claim4, the guide rollers in the
curved belt cpiweyion at ebaveydroendbaim 2 are axially nounted on a base
menber; the base nenber being renovably fastened in relation to a

predet er m ned Pa$ t Fatrthlermore)veinte hheycwivied bediberorreyde usiesreflat

peri pheral side of the curved -belt to thereby set the guide rollers in

t hei r supportcppeéd ekt Atallhprojeeting parts such as beads, rails, etc.
in the outer peripheral section of the conventionél curved
belt can be dispensed with. Consequently, it is possible to
improve the flexibility of the outer peripheral section of
the curved belt, to simplify the shape of the curved belt
itself, and consequently to simplify manufacturing
processes.

3.1/4.1 In the curved belt conveyor according to claim 3

and ciaim 4, the guide rollers in the curved belt conveyor
of claim 1 or claim 2 are axially mounted on a base member;
fhe base member being removably fastened in relation to a
predetermined position of a conveyor body side member on the
inner peripheral side of the curved belt to therebf set the
guide rollers in their support positions at the inner
peripheral edge of the curved belt. Therefore, the guide
roller supporting the inner peripheral edge of the curved belt

can be removed by removing the base member from the stationary

member, and also the endless curved belt mounted between the



peri pheral edge of the curved belt. Therefore, the guide roller supporting
the i-nner .peripheral edge of the curved belt can be renoved by renoving

t he base nenber fromthe stationary nenber, and al so the endl ess curved
belt mounted between the 96 rollers
and knife edges can be drawn out to the inner peripheral side of turning.
Al so the nmounting of the curved belt omn be done by reversing the
above-descri bed procedure. It is, therefore, possible to perform
renoval and installation of the curved belt quite easily, and accordingly

to substanti atdM&ies b kiif@e ddfedeaddn and APk Neutasdi tige DPeeRAtion to
be regularly carried out for check and naintenance, and sanitary control.

The curved bgldrigHuy0s idecordivening £l 28D the meuisyingbithle euptedal ity
of belt pinching units along the outer peripheral section of the curved

belt in the geaMexrah b&bhe Dyer&eets phi i @bukriel-descedtiid sedcedluas.
intermediate roller inserted in the outer peripheral section of the curved

bel t, and pinch roliteris orttdrdie, fpdaish aneb rgérifdirn WremsvaE safh@r
hol ding the forward and return run sides of the outer peripheral section

of the curvedfaldl 14 idiebEbyhe cazvedBel € u%u\wé 8851 19ganBactbed oty

peri pheral surface of the internediate roller. The driving nmechanismis

connected to to substantially decrease time for belt and machine washing
operation to be regularly carried out for check and
maintenance, and sanitary control.

‘The curved belt conveyor according to claim 5 is
provided with a plurality of belt pinching units along the
outer peripheral section of the curved belt in the conveyor
body. The belt pinching unit is comprised of‘ an intermediate
roller inserted in the outer peripheral section of the curved
belt, and pinch rollers on both the forward and return run
sides for holding the forward and return run sides of the outer
peripheral section of the curved belt to thereby press the
curved belt against the outer peripheral surface'of the
intermediate roller. The driving mechanism is connected to
the intermediate roller of at least one of the belt pinching
units to turn the curved belt with the rotation of the
intermediate roller. Also, the pinch rollers on the forward

and return sides of the belt pinching unit are rotatably

supported with the axial center inclined to a predetermined



the internediate roller of at |east one of the belt pinching wunits to turn
the curved belt with the rotation of the intermediate roller. Also, the
pinch rollers on the forward and return sides of the belt pinching unit
are rotatably supported with the axial center inclined to a predeterm ned
97 direction, so that the outer peripheral section of the curved belt,
being in contact with the pinch rollersg;w |l be noved towards the outside
of turning. 5.1 The curved belt conveyor of the present invention is
equi pped with a plurality of belt pinching units, which can fully drive

and hol d the &ﬂfé‘é@l@ﬁ' tso that thélouth& §éﬂ§¥>ﬁé£‘§1 Sdie K ¥eYPhe kAT Ve
same advantage as 2. 1. 5.2 The curved belt conveyor of the present

i nvention is pepHi %@ﬂl&“ﬂrhcb'ﬂ%a@tuﬁ%htﬁfh@fpl%ﬂ rBlReRisN Oy Se moR@ld
drive the outer perlpheral section of the curved beit towards the outside

of turning |ntéggragsthéoaugglggeo?ekhrﬁhﬂ hing unit. Therefore it is
possible to uniformy press, In a wde rang t he out'er peripheral section

of the curved bgl{ ‘I‘Px\@afzﬁ%vbﬁebe%téb%ggivrt&fﬁ{ﬁ@ érﬂ?”}gf%ﬁﬂﬁf:q}ése of

the uniform pressure applied to the w range of e curve

UThoayar SERLERRAL S ML R cathbte BEnShRS dftke P Ref ("
fully drive and hold the curved belt.
At the same time, the conveyor has ;he same advantage
as 2.1. |
5.2 The curved belt conveyor of the present invention is
equipped with the plurality of belt pinching units, that drive
the outer peripheral section of the curved belt towards the
outside of turning in the position of the belt pinching unit.
Therefore it is possible to uniformly press, in a wide range,
 the outer peripheral section of the curved belt towards the
outside of turning; furthermore, because of the uniform
pressure applied to the wide range of the curved belt, a
uniform and sufficient tension is applied in the direction
of width of the curved belt against a shifting force which
moves the curved belt away towards the inner peripheral side
of turning.
As aresult, it is possible to largely increase the width

of the curved belt for use on a large curved belt conveyor.

Actually, even when a one-meter or wider curved belt



noves the curved belt away towards the inner peripheral side of turning.
As aresult, it is possible to largely increase the wdth of the curved
belt for use on a large curved belt conveyor. Actual |y, even when a
one-neter or w der curved belt 98 IS
used, the conveyor can snmoothly operate without a trouble such as bul ging
of the belt surface and shifting of theggelt towards the turning center.
5.3 Since the use of the plurality of belt pinching units can maintain a
uni formcurved belt tension in a wide range, the curved belt can be

prevented fram weed)othéfcamreyoOan sndothevedperaté withmRsabteotibleeduce
the diameter of knife edges and rollers used at both ends of the belt,

t hereby ensuwidly asnbalhiagweyiie belf sulfhcesind tshifititig wd ghe bépads.
5.4 Rollers on which the curved belt is nmounted are conprised of a nunber

of approxi mattRlwarad IUHE itnisd®ddnteshort rollers which are coaxially
j uxt aposed, so that the small rollers can freely rotate independently, and

therefore cansQBbt agines €y ai¥en@E €ha pRITYLity DR bell ?iﬁdhih@rﬁﬂiﬁs in
the curved belt conveyor the outer peripheral section of the curved belt
is flat and tdagr @adm®ain a uniform curved belt tension in a wide range,
the curved belt can be prevented from moving off position;
and therefore it is possible to reduce the diameter of knife
edges and rollers used at both ends of fhe belt, thereby
ensuring smooth conveyance of small, short, light-weight
loads. |
5.4 Rollers on which the curved belt is mounted are
comprised of a number of approximately cylindrical, small,
short rollers which are coaxially juxtaposed, so that the
small rollers can freely rotate independently, and therefore
can obtain an advantage similarly to 2.4.
5.5 Furthermore, in the curved belt conveyor the outer
peripheral section of the curved belt is flat and therefore
can obtain an advantage similarly to 2.5.
- 6.1 In the curved belt conveyor according to claim 6, the
holding member for holding the portion on the turning center
side of the base is removably mounted. Also, the upper

support roller is mounted on the lower surface on the turning

center side of the base and the lower support roller is set



can obtain an advantage simlarly to 2.5. 6.1 In the curved belt conveyor
according to claim6, the holding nenber for holding the portion on the
turning center side of the base is renobvably nounted. Al so, the upper
support roller is mounted on the | ower surface on the turning center side
of the base and the | ower support roller is set

99 on the conveyor body nenber imedisgely under the upper support
roller, so that the outer peripheral surfaces of the wupper and | ower
support rollers are in contact with each other. 6.2 Wien the curved belt
is to be renoordthéheorteyer bbdy mpmberatdsimbdidateldyppaderr ehleeuppeir
support the turning center and its vicinity of the base in position, in
pl ace of theshppoittigrolidaes so thabhetheolaitey pertipheiralr eabfades rofmihiee
base. That is, the renoval and installation of the curved belt is done

with the hol dapperamdelowereoupgoritt ro El¢ns airklin contpceweath sach oxhieirQubl e
as deformation resulting from drooping of the turning center and its

vicinity of thesswhen theid¢srved ddlt is Go3b&urdiered) achavhembridie tardl ess
curved belt nounted between the rollers at both ends of the conveyor body

is to be drayppettahdwbewert seppostdecdiersr widy shpportheneewpyalingof the
hol di ng nmenber, belt renoving operation can easily be performed by
inserting andceiitat hd He s etivinitynosi €ite Wadd@n position, in place of
the holding member, if the holding member is removed from the
base. That is, the removal and installation of the curved
belt is done with the holding member removed, it is possible
to prevent such a trouble as deformation resulting from
drooping of the turning center and its vicinity of the base
with its weight. |
6.3 Furthermore, when.the endless curved belt mounted
between the rollers at both ends of the conveyor body is to
be drawn out towards the inside of turning after the removal
of the holding member, belt removing operation can easily be
performed by inserting and drawing the return run side of the
curved belt through between the upper and lower support
rollers. Also, mounting of the curved belt can be easily
performed by reversing the procedure of removal.
6.4 The removal and installation of the curved belt can
be carried out quite easily within a short time simply by

removing and installing the holding member. As a result,



curved belt through between the upper and | ower support rollers. Al so,
mounting of the curved belt can be easily perfornmed by reversing the
procedure of renmoval. 6.4 The renoval and installation of the curved belt
can be carried out quite easily wthin a short time sinply by renoving
and installing the holding nenber. As a result,

100 therefore, it is possible to subspantially decrease tinme for belt
and machi ne washing operation to be regularly carried out for check and
mai nt enance, and sanitary control, thereby contributing towards the

nai nt enance ofh&p8féREY BEUisPPBSsible tho Bubgithpeianly, déBeedpaetinendolroner
support rollers whose outer peripheral surfaces are in contact with each

other will rpéPtead HhdChiné MRk BEAd dieﬁﬁﬁh @4 HeOreg@iTandly: chalerietor e
‘renoval of the curved belt can be snobothly carried out w thout giving such

i npai rment  asolt tfJy eRdckCaAd Glh itddihda) wod Hehitary cotireng téesebybed
specific preferred enbodi nents of the invention wth reference to the

acconpanyi ng gb@d- B8t ihy tewdrde thiPhashekatnckhef ddie ta18p equ ibheart.i on
is not limted to those precise enbodi nents, and that various changes and

nodi fications ean beueicheihedd, heheivppdy afdeldifer®bdppaly Bilérd nble art

wi t hout departing fromthe scope of the invention as defined by the
appended cl ai #®ter peripheral surfaces are in contact with each other will

rotate as the curved belt is drawn out for removal; therefore
removal of the curved belt can be smoothly carried out without
giving such impairment as hitch and scratch to the curved belt.
| Having described specific preferred embodiments of the invention
with reference to the accompanying drawings, it will be appreciated
that the present invention is not limited to those precise embodiments,
and that various changes and modifications can be effected therein
by one of ordinary skill in the art without departing from the scope

of the invention as defined by the appended claims.



101 VWHAT IS CLAI MED I S: 1. A curved belt conveyor, conprising: an
endl ess curved belt nounted between rollers or knife edges disposed at
both ends of a conveyor to forman approximately circular carrying track
in a plan view, a guide roller supporting the inner péeripheral—edge——

section of said curved belt fromthe inside of turning MY r
set by inserting between said forwarduoan side and ret“lmwmnrulﬁmrlylahe
outer peripheral section of said curved belt and rotatablye supported«wW th
the axial center aligned with the reference line extending fromthe

turni ng cent ewHAt $8i OLADMEPdIBelt in a plan view towards the outer
periphery of said belt; a pinch roller set on the forward run surface of

the outer peripheral sechivredfbet bonfesr paddmpOiPinss & sndleysd
belt against the outer peripheral surface of said driving roller; and a

pi nch rol |l er sgtveadselt hourtied batweei #610krst b2 Inifs diRfdd@disposert i on
of said curved belt to press said curved belt against the outer peripheral

surface of saad békth \dnds bE & Eonvey sk RioNEBrmohh &ipprvk inke 410f Warduly si de
and the return run side being rotatably supported with the axial center

inclined to acaregdengridaeie idi aeplanividw a gasAECEol DeR SWfpiey lhee i n

a plan view, and contacting to press the outer peripheral section of said

curved belt inner peripheral edge section of said curved belt from the
inside of turning; a driving roller.set by insertiﬁg'betWeen
said forward run side and return run side in the outer
peripheral section of said curved belt and rotatably
supported with the axial center aligned with the reference
line extending from the turning center of said curved belt
in a plan view towards the outer periphery of said belt; a
pinch roller set on the forward run surface of the outer
periphefal section of séid curved beltltd press said curved
belt against the outer peripheral surface of said driving
roller; and a pinch roller set under the return run side of
the outer peripheral section of said curved belt to press saié
curved belt against the outer peripheral surface of said
driving roller; said pinch rollers on thé forward run side
and the return run side being rotatably supported with the
axial center inclined to a predetermined direction with

respect to a reference line in a plan view, and contacting

to press the outer peripheral section of said curved belt



102 towards the .outside of turning when rotated. 2. A curved belt
conveyof, conprising: a pair of rollers including anunberof '
approximately cylindrical, small, short rollers coaxi ' o]
forman approximately |long shaft in outside shape SO(H“MI mslullmmmmm
rollers can freely rotate independently; an endl*ess, tlat curved
belt nmounted between said rollers or RORfe edges disposed at both ends of
said conveyor to forman approximately circular carrying track in a plan
Vi ew, a guide roller supporting the inner peripheral edge of said
curved belt frtowmatds thei detsidéeuofi hgrning whea dotated.roller inserted
and set between the forward run side and the return run side in the outer
peri pheral sectioreof asaukwvead el hetdnveyukr harompt is amgl: raviea el gf
rotatably supported with the axial centers aligned with the reference |ine
ext ended t owarsllléws oimeludingpaenymbérsafdappebkimateilyheylindrigatent er
of said curved belt in a plan view, a pinch roller set on the
forward run ssmdBECe skhotteroblées poeakphilgl jarthposedf toafdrmuaned bel t,
to press said curved belt against the outer peripheral surface of said
driving rol | edppropimstelplleig stiaftndaroiteideishiapg 80 that said small

rollers can freely rotate independently;

an endless, flat curved belt mounted between said
rollers or knife edges disposed at both engls of said conveyor
to form an approximately circular carrying track in a plan
view; |

a guide roller supporting the inner peripheral edge of
said curved belt from the inside of turning;

a driving roller inserted and set between the forward
run side and the return run side in the outer peripheral
section of said curved belt, and normally and reversely
rotatably supported with the axial centers aligned with the
reference line extended toward the outer periphery of séid
belt from the turning center of said curved belt in a plan
view;

a pinch roller set on the forward run surface in the
outer peripheral section of said curved belt, to press said
curved belt against the outer peripheral surface of said

driving roller; a pinch roller set under the return run



103 surface in the outer peripheral section of said curved belt, to press

e el st o T L

side and return run side being proj€ctéd towArd®the outside of turning of
said curved belt; and with an axis inserted approximately vertically into
the internediate section of the projeated portion of said support shaft,
to swingably support said pinch rollers so that said pinch rollers my

ung. from Lleclelereite b A Aty e hons Lls (DR HER,
G ving 1ol | 0 PEeRRGR I BRtvsSd e aadnEtcte o ter hreHRoRoy EPLrass:
with the projecting end of said support shaft. of said pinch roller on the
forward run %ﬁd%?lﬁﬂ@r}ﬁbpﬂtﬁ%}lﬁﬁa of said changeover |ever with the
Fun sider % oiA eupBReshaTY afcpasd RUPGh FoL AR GIBR Y tPavRr
direction in connection with the change of driving direction . of sai.
driving rol | e¥un sideand Fetyrnnaidehsing PBP-D@gteerFOtwi] B?%\/&P%sr‘%ﬁ si de
and said pinch roller on the return run side tqo swi ng sinultaneously, to
nove t he axiawfg@mr@ing_of said curved belt; and with an axis inserted
- | ' approximatel__y vertically' into the intemediate sectionof the
| projéctéd portioh of said sup.port shaft, to swingably support.
said pinch roliers so t'hat. said plinc'h,ro-llers_\ may swing, from
.the refefencezlihe in a:blan'view,.élongfthe forward run
surface and the return run surface of said curved belt; and
| a chéngéoVer 1éver-which swings on the:center of_the
'_axial_center of said drivihg foller is prOvided; to engage
one end of said chanéebverileveﬁjwith the p;djecting end of
o said suppﬁrt shaft of said pinch rolief on the forward'run
' side, and thé other end oflsaid changeover lever.with-thé
'_pﬁojecting end of said suppoft'shaft;of'said.pinch'roller'qn
the return run sidé; | o |
| séid éﬁ-angeover lever béih'g swing in. normal or reverse .'
direction in connection with the change of driving direction
of said driving roiler; thereby allowing said pinéh rbller
on thelfdrward'run_side and said pinch roller on the rétufn.

run side to swing simultaneously, to move the axial center



104 of said pinch rollers to nutually opposite directions over the
referenceline, _and accordingly to incline said pinch rollers to a

predet erm redeterm ned direction wth respect to the
reference Di uimﬂ I Eijillsai d pinch rollers rotating to contact said
~curved bel t% ] s and reverse rotation of said driving roller, to

t hereby constantly press the outer periygaeral section of said curved belt
towards the outside of turning. 3. A curved belt conveyor according

L0, oL L 0B BhBa, BEABASESL el Sind Sy TP S B0 SR o
per T pheral 15k e3akansil {3y LAY XSty SR 1O
e o 5219 SIS hprpcecoritind HRRURY b SRERIRBTERA IR,
I L U A I A R A
S e oo ASVBRSTLLIS B LASR Slpdbe, Y cRLLRIE

pair of rollgrs_and arranged_at both ends of a conveyor:body and
i ncluding a n

. N :
RBHLRI ROTPAL oINAF BYSERG | FRRRTLeM o5 Ra1d dHgting roller,

to the'reby_ constantly 'pres's- the outer peripheral section of
said curved belt towards the outside of 'i;_urn,ihg.

3. a curved beit cdnxieyo_r according toclaim 1, wherein -
said gﬁidé roller lS mouﬁtéd'on a base member} said base member
being fixed 'or_l a coriireyor body side membér 6n the inner

"periph.eral_s“j.de' of said curved belt, and removably mounted
and secured, to set said Quide roller in a supporting po's ition
of the inner peripheral edge of said curved belt.
| 4. Acurved bélt_ conveyor according to clain 2, wherein
said guide '_'roller ‘is mdunted"oh said base'memb:er; said base
member be.ing fixed on a conveyor body sidé .member on the inner
peripheral side of said éu_rvéd ,_bélt-, and removably mounted
and securéc_!, to éét Said guid_é :oll]_'.er J.n a supporting position
of the _'in'nejf: 'peripheral. edge .of said curved beJ.t.

5. IA-.cu_rved bélt co'nveyoxj, c.:.omprising: a pair of

" rollers and arxang’éd at both ends of a conveyor body and

' inCluding a number of approximately cylindiical , sSmall, short



105 rollers coaxially juxtaposed to forman approxi mately long shaft in
outside sShape so that said small rollers can freely —rotafe—ir-ﬁdependem_y

an endl ess, flat curved belt nounted between said roII
to forman approximately circular carrying track in a ﬂﬂ Eﬂmﬁf
plurality of belt pinching units arranged al ong the out*er cpeml p

section of said curved belt in said comosyor body; said belt pinching

units including an internmediate roller inserted and set between the
forward run si and the retyrn, run_ side he qut er erl & ection
’%\aé" tjr

of said curvetPHtFEs %%Xl? Tét%l‘b’FV’E%?)%rfr% OWtaﬁ‘talP Png
I d th th f t d t
o Aot SR i AnEAISe bhang Eerha sr e iR L Co bl bER i, 2 o
h II t he, f d
bert phor o ”S&%&’%ﬁn@%ﬂ@eﬁ@rm{eﬁf“ oL lak cauemc{?%&‘i%ernpuagsdnst
t he outer nta(gheral sur of sai glgnbf] di ate roller, and g pin

rol ler set urRfEFWesR FH lexs oF "%?uF@r ‘B@F%@PQF"%‘%@E’F yof

said curved belt. to press said curved belt against the out r heral _
surface of sEHECHARIGREFEIRI Brack; 1 dRIAThY Hdth ML é’g-h‘ﬁ’ at

| east one internedi ate roller of sai d bel .t pinching unit; -said
i nt er nedi at e FS}¥ pinghing r%b?ﬁb??réﬂﬁﬁll f4P8eg: t§§| qutel pey 15991?""1

|nter posed bet ween the outer peripheral surface
section of said curved belt in said conveyor body; sa:Ld belt

pJ.nchJ.ng unJ.ts 1nclud.1.ng an 1ntermed1ate roller inserted and
set between the forward run side and the return run side in
the outer perlpheral section of sa1d curved belt, and
rotatably supported r with the axial center allgned w1th the
reference line extend;.ng t'owards the outer pern.phery of sa:l.d_
curved 'belt from the turning center of 'said'ourved belt in
a plan view,. a pinch- roller set on the forward run surface
of the outer perlpheral section of said curved belt to press
said curved belt agalnst t_h_e outer perlpheral surface of said
intermediate ro"ller, and a pinch roller set under the return
run s:|.de of the outer per:.pheral sectlon of saJ.d curved belt |
to press said curved belt aga:.nst the outer per:l.pheral surface
of said 1ntermed1ate roller 7 a er.VJ.ng mechanlsm connected’
to at least one 1ntermed.1.ate roller of saJ.d belt pJ.nchJ.ng unit;
said 1ntermed1ate roller belng rotatably constltuted- said

‘curved belt 1nterposed between the outer perlpheral surface



106 of said |nterrred| ate roIIer—and—s&I—eF—m—ﬁf:h—rm-’rers on the forward and
return-run sides; and with the axi pi nch rollers on the
forward and return run sides of samllm ﬂ' Hl‘ m unit inclined to a
predeterm ned direction with res enreference line in a plan view,
said pinch -rollers during rotation contact to press the outer peripheral

section of said curved belt towards theosgutside of turning. 6. A
~curved belt conveyor according to claim5, wherein. a base.is provided to

support the forvvard ru S|de .of a I I
for throm bel¥w5aid Hdt .. dls“%?r%@ib?% (am%ﬂ[‘éﬁ ?89%8?%”?&3{:%0”6:’&
on e turnlng cen er | of sald d
g(r)]n;/ﬁyoi bodyf t ’Hf];?sﬂ’fé:r" &H%S%%d?aé’% %s&%n%’glr?t q‘%ll g\%?‘it Oggf?: on
e turning nter_ side of said ower su oA 8L

nmount ed on saﬁadlciBFWE?oFo %HS‘@ ‘ia'ﬁ%rﬁ%‘a‘ﬂ’é?éﬁ TES%K/ 1%a 31
support roller; said uypper an Iowei upport rollers b dIS osed U3F$L
their outer ﬂ@]ftpﬁépﬁpl§ﬂr‘$%‘e&mﬂ-%‘ﬂt§8ta R/FFﬁe ﬁfﬂln8§ffg&eCt onwith™

- respect to the reference line in a plan view, sa:Ld pJ.nch
' rollers during rotation contact to press the outer peripheral
section of said curved belt towards the outs:.de of turnJ.ng.
6. Acurved belt conveyor accordlng to claJ.m 5, Whereln |
a base is prov1ded to _support the forward run side of said
curved_ belt in an approézimately level form from below; a
'bo-ldi'ng' member is re_movably mounted to’ bold the portion on
the turning center side of said base at a predetermined level
on saJ.d conveyor body member- an upper support roller is
" mounted below the port:.on on the turnlng center side of said
base; and a lower support roller is mounted on said conveyor
.body member located J.mmed:l.ately below said upper support
roller; saJ.d upper and lower support rollers being dlsposed
With th_eir' outer =pe_riphe_ral surfaces’ in conte.ct with ‘each

other.



