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- 1 - DESCRI PTI ON GRAVI TY VHEEL OR ROLLER CONVEYOR
CAPABLE OF BRAKE CONTROL W TH RESPECT TO AN OBJECT
BEI NG TRANSPORTED 5 Technical Field The present
invention relates to the technical field of a gravity
wheel conveyor or roller conveyor (hereinafter
occasionally referred to asaj gravity conveyor"),

that is 10 constructed by arranging a plurality of
freely rotatabl e wheel s gggdtpmbpodi es each havi ng
a narrow outer circunferential surface wdth) or
rollers (rotating bodies each having a wi de outer

' epgpEal ' ' h &% {3 RAKE NCONTROL
RRPERTn R RS R K, o calpiyfh (o8 Rk feon
WOTH pASPECIN TSl i ol RSN NG ritRANGRODRTERNSf ers t he
obj ect being transported by gravitational operation.

More specifically, the invention relates to a gravity

wheghicanvere@isr roller conveyor in which several
or several sets of, wheels or rollers naking u

t he. 20,
convey§de @ﬁ@&ﬁﬂﬁnﬂﬂﬁﬁ&%ﬁQﬁ;Qﬁ%ﬂ&?%m%%l%h%rt%?gﬂécal field
| Ler : r ' ' ol .
%?.5 g%av&%?ém@ﬁﬁa Fﬁgﬁ?§%€§§%ﬁﬂ§g§%gyb@ﬁvi grofhéfélnafter

€i ng” transported, capa

brakisignidrly nederatdchdg @ras redi@iant theconaegpovit , that is
speed _of . the. object being tran rted IS
BTGy O AP G e TEOR Lof okt Setbi §ohkaR1e
v8e8 1k0)(r ot tusi G ddiee dreken Wieeelsg @rndrnde ootéers,

or capabl e of hrake control for stqgg#ﬂg t he obj ect bodi
parRyEcarNFdrle P HRE ALY AN bR t1 O ST BatkgFobhgd Podies
'é'éEhA%a'\Ailng;éta{)?H% &fé@cﬂ-f‘cmﬁf@r&rﬁ@i’éih%f&bﬁ width) in

i
conveyor rol l'er conveyor is installed with a
phes criireed ifoor var dvhidgwest opfed et neainse bg suppapported,

SRILES 55 ALy A EEPE S s, PakiBia, g
theneFevey ahalafs) et el reramyported by gravitational
operation. More specifically, the invention relates to a
gravity wheel conveyor or roller conveyor in which several,
or several sets of, wheels or rollers making up the
conveyor are constructed as brake wheels or brake rollers
that absorb the kinetic energy of the object being
transported, the conveyor being capable cf braking for
moderating and reducing the transport speed of the object
being transported, (that is relatively light in weight,
from approximately 2 kg to 8 kg), by using the brake wheels
or brake rollers, or capable of brake control for stopping
the object being transported at a target position.
Background Art

As illustrated in FIG. 14, the gravity wheel conveyor
or roller conveyor is installed with a prescribed forward
downslope by means of support bodies 2 and 3, and
transports the object being transported 1 by gravitational

operation. Therefore, the conveyor does not require any
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- 2 external notive power, has a sinple construction,
and can be used at |low cost, so that it my be wdely
used. As is wusual with a gravity conveyor, however,
the transport speed of the object being transported 1
is gradually increased by 5 gravitational operation,
so that it is difficult to comtrol the transport
speed of such object, and to noderate partially or

£dueRat hRosRgRd poer!,0 HlOR: G Iabj@ist Pieciee) yasdl can
a prescribed stop position. Accordi ngl{ey, when t he

Beavbey aénteyorcass i pydhatalit LIRS Hdgbppesedo As is

' h's d_in i1 I t

L33 BRERTS' BeRAR IR (SIRIAL) e adgidre specd
&4, thadobHecabpedingoaineg spcartsgabrlt eics giaduafly tncreased by
collide with_the st er 20 t one to rest.. .

TREFSFOF eonPe SEFRFIRRT i SIS T i oM T bheto control
€RBVeYahsahdtlspdeandleas dith e eedt beimg td anshories

has to_ |ift and take _out the object being ,
PRERSPOAVEOT ARSUFENFNhSRAShp&r X STRR SWHpRrapI Bt

e aag%etnsg?'ig)écﬁ MU ddhat  the obj ect

el ng transport e accidental ly dropped and
danagédco2@ifgliyherieme tHe anavighy exantryewy is in general

d1l l.i des. h '
Bt PaRbOBPE s faed 5 SRRy 1 e ioet {Ren Toenerally,

t Apagktadaenke peisgiifdrc @t .thdDepandiygr ored hel Hegt eeted in
the inpact and_the properties of the ob'cgc{ beiggf
FlSnspbrt 88 theu AP iss e e ing diaiRPHee 25 r1f nedt br t°

damaged. wieh e 1ot dadiadhd e S RWEYOr THerd XM re,

suitable for the transport of, for exanple, IC chips
thet beelriekor whicctstandeast | §rathmfed-yy ¢omeeyohrand

FABEALo g SR T BB T o0, PR e
satt hat 3IDjhe fueamey Tmarsdpdecdd,r Myoidimeg the ustopper 20.
90 (oL ble foreonng.. Lhece are demmnds. {oing L BLEGKcnar
the object being transported may be accidentally dropped
and damaged. '

Furthermore, if the object being transported 1
collides with the stopper 20 just as the transport speed is
gradually increased, the impact can be significant.
Depending on the degree of the impact and the properties of
the object being transported 1, such object itself may be
ruined or damaged. For this reason, the gravity conveyor
is not suitable for the transport of, for example, IC chips
or the like, which are easily damaged by impact or
vibration. The strength of an impact may also cause the
conveyor frame 5 to vibrate and become insecure, so that
the frame 5 must be firmly fixed in use.

In light of the foregoing, there are demands for a

break ccontrol means that moderates and reduces the

transport speed so that the object being transported 1 is
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transport speed so that the object being transported 1
is - 3 stopped without violently colliding wwth a
stopper 20. In addition, there is a need for measures
for preventing a collision by braking, or on the
opposite side, accelerating the object being
transported and thus 5 increasi3ng or decreasing the
transport di stance between such object so that an
gbhepkdt hak nehar ts diatfir] yWeesl Nating esth agastisppéhe20.
obj ect starting earlier in cases in which a lar
numbednopdgijtders Bdiake timrmspaadd ar éne%\%\alaeﬁtgeﬂ y
rted_on v I [ Oy i ;
D A o e N B el e P g o ar o8 st
andeil emaitr nign ’dl‘hae cﬂija?rtd‘b)bqliﬂﬂj tﬁmsﬂ@rmm ave tihes
aforenentloned brake a tu aégé Batween
JP&avFe 9§1H%I%ﬁ @ﬁﬁn%i QP%Q] e L DrEsenit
patanbhgectneyt thdts amamplu_etet wiHdt aswﬂ&@ ;Ddaaéﬁ dbes not
noved up and down by a hydraullc system

ﬁweéhneauaapét FoE 4 oefalfJoJr%szn af?#afgedn which
n t tion
fL:'nlta I"C et@hgfog{@gc@%el ng fta%%g%rtgg@%néfﬁe

sequemmuamamMUnandpanmaﬁ;qutkﬁenanQHQ:rtQE-bmakeseS in

DR, o RYEE G, 1 G595 2 IR Sl 18, PRE! Bbveyor

aeti Qemailme lbf ake appalddyodaitiogravity roller
conveyor disclosed in_the ten ocupent 2 jnclude

br ake T@ §chisvsudhst ahUe ?Qﬂ??ﬁ§5|3%ef55@
Cgpéra@ulserfotrheg Ay OE@IPGQ} VCWE egib¥y13s&8aih. the

boxes are secured” to the shaft detachedlg from
phieseasppettiord akmeatitscs iwirtrwdedw Spacesbrake plate

acco date co The h . ;
RS e Ao oh s Wy SRP S ot "BE 8n interpediate
pokhenonhicdugh drwbrak ecsli sess wsrm@e&mm’gmet rows. The

force produced by electrifying the coils th .
et @pmma&ﬁlscﬁwemcqan T ESePR h‘ehb‘é}?en%g the object

being transported on the conveyor requires braking
(deceleration), the brake plate is pushed up and pressed
against the passing object belng transported to effect the
braking action.

The brake apparatus for a gravity roller conveyor
disclosed in the patent document 2 includes brake discs
made of iron and fixed to the side faces of a roller that
is rotatably supported by a shaft. Coil boxes are secured
to the shaft detachedly from the respective brake discs
with narrow spaces, and accommcdate coils. The brake
apparatus has a construction in which a braking force is
given to the roller through the brake discs using a
magnetic force produced by electrifying the coils.

In the gravity roller conveyor disclosed in the patent

document 3, the cuter circumferential surfaces of the

rollers are formed of a special plastic layer having high
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docunent 3, the outer circunferential surfaces of the
rollers are forned of a special plastic |ayer having
high - 4 hysteresis characteristics. The conveyor has
a construction in which, on the prem se that the
kinetic energy absorbed by the special plastic |ayer
that is conpressed and def or med- when t he obj ect being
transported 5 is | oaded onto the rollers is greater

hpatet-B8i8nehdyaldtalr i 9t deel eaned coher yolte haly ect
being transported noves away fromthe rollers, the

EPRASPUEt iopedd ohidhe obj ddie HRyaRise r%fpoi?lﬂ%dk}%etlc
d f
££duG60aBY oL RE LS RENGHAIANCH S0 K NI ONSE OYs

e rel eased er gy eyor
dbmpkeseédlanﬁhdqummad(whﬂnnnﬁetbbjﬁﬁizbéxm@ttrﬁmSPorted

CBneagard: BREGn PR Gad s r 1 1RReTRS YIS | e nRpEPY That

s PEesseddagdicnsit Hheyddenseing itddmdpatt ed rmbbes away
tube to apply braking to the rollers, and on the
EBANY BP§, rpﬁéef§rrﬁﬁﬁéﬁﬁﬁﬂﬁ993$(ﬁQQQQeﬂﬁt?ﬁ%dﬁ?b?c¥h%elng

a n %@@@ |
%§§F5855§|B| P |troen NG~ SHo 43 gadml Par%](géh)t doc%%rﬁénif'ﬁééy

Exartned edepgyesacPdthentreliad seshtarerNo.  Sho 48- 38833

N

basxanitred tdapanesdhiat@igpdidd wedevrn @tur&bity of rollers.
10- 291616 25 Disclosure of the Invention P&?
BBessPPEg YRy tife QORISR iR bdtd tucth® JFhC%?larf“ember

EQngégggdp%%%Qdyﬁ“¥hé”¥dﬁﬁérékﬂy‘fﬁTIJEi df apthbBer tube

systemis installed as disclosed’in the patent
uQcapefw braikinghitech thee Jiﬂlallﬁersil sausd Qe ﬁb@(e@OIBOr@bYr the

gﬁ?@ﬂ %gcg%’eosehftgfatecezrf? letloggcoavr} deed o) op%%}é]??
HagﬂﬁtldobMﬁkhngl: Examined Japanese Utility Model
Publication No. Sho 43-17875
Patent document 2: Examined Japanese-Patent Publication No.
Sho 48-38833
Patent document 3: Unexamined Japanese Patent Publication
NO. Sho 55-156109
Patent document 4: Unexamined Japanese Patent Publication

No. Hei 10-291616

Disclosure of the Invention
Problems to be Solved by the Invention

The construction in which the brake plate moves up and
down by the hydraulic system is installed as disclosed in
the patent document 1, in which the brake discs are fixed
to the side faces of the roller, and the coil boxes secured
to the shaft ére provided to operate a magnetic braking
force as disclosed in the patent document 2, or in which

the rubber tube is inflated or deflated to cause the
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force as disclosed in the patent docunent 2, or in
which the rubber tube is inflated or deflated to
cause the - 5 friction nmenber to effect or cancel the
braking as disclosed in the patent document 4, are

i deas worth considering. Each idea has the nerit that
none of the gravity conveyors require any externa
notive power and 5 thus can be sinply constructed and

gsedtabn! AWMBRS! td R AfE rAsSpRGcell RO TAYA Edng Cd $ er
conveyor disclosed in the patent docunent 3 has a

donsipaedi 6n ithewmadienthelo@meant dr AR erdiit§ aforth

. th [l ' £.0 f
SURLPGES ! Bar 1063 68 BLBPRECISOLIRE, Slpd of cho
ghavatyecoatvieye.r sThrepfiore anyheexdmrsyomatsiene power and

chi eve he aqbj ect of deratin nd br aki t he
PRRe P PEpEalirgr S O AT FEIDG 1T hporEdost

maki ngnf ghhk suse spledthe trRdvpdwvgss f11de @avéyyr disclosed
conveyor. However, the patent docunent 3 nerel

rpEBPnBatret SoRIERthystaed CURrmehestitsvich the
%P‘E%egleéﬁﬂcbﬁm‘%'e%m%& s dad | e t&@rﬁiﬁ@r@r’ﬂ;&aféfﬁply

special plastic, so that the industria .
dpphidabif] At ypeaisilne laskriowi.ayer thering d)igh fustesesis

t he expl anati.on of .the high t eresi :
EhararEerior e o ThBReiPigs. thRe SoBYeYox sgems,go achieve
¥het ubkkeyti o nesidiatidderspantatim) adie cttayepors speed of
slowin restoration after being conpressed and

BBEOPREECEY PEHEI SEEEPUHSH t P USp P EntRS,
%gvtgg%aa%abifowe FRead ofcdhee il ers is so fast as

greater thanthe restoration (in the case of
hi gh- 8p@et et atdsordtenthalacuneps hore ey el agns ofhe

estoration, d t oper.at .0l of
GRShe Rt RReplln B o e b aniagee. Shiccusses,
ahanspaned oc pirati dee spqreictiers din tddei dpemiat helastic, so
descriptiqon of FIG. 9, provided fromline 9 to 14 in
Ehet EBen ORI QA API GARo B (T e i Known

PURkheatloer, H&f &5 3 tihd harpiRd €adn o ofhexhigRel y
Eggzérgga%hghii;été¥?§iics is concerned, the explanation
virtually implies that the special plastic layer is slow in
restoration after being compressed and deformed by the
object being transported. Apparently, if the rotational
speed of the rollers is so fast as to be greater than the
restoration (in the case of high~speed transport), there is
not enough time for restoration, and the operation and
advantages of braking the transport speed of the object
being transported cannot be expected. In addition, the
description of FIG. 9, provided from line 9 to 14 in the
lower left column on page 2 of the same publication, refers
to the application of extremely heavy weight as it says
that live loads in case examples are 300 kg, 50 kg and 100
kg. It would appear that the heavier the live load is, the

lower the speed of control is. This is recognized as
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that live |l oads in case exanples are 300 kg, 50 kg and
100 kg. It would appear that the heavier the |live
load is, the lower the speed of control is. This is
recogni zed as - 6 operation and advantage resulting
fromthe characteristics and performance of the
speci al plastic layer having.hg gh hysteresis
characteristics. The special plastic is therefore not

@Eﬂkbﬁﬁgheaﬁﬁ Aldvadn® ddte duake iGpptadmn afhancha ehtestistics

bei ng transported that" is as light in weight as from
anﬁgpeasfammap\meonfnﬁtk@ EREGhah dflastids haveh h%VJthq high
hOLEAL-L8R OLHLRS RGN dJW ehhe o@:g.e?la@.bjgggs c Lhe

p BSERE I AVEntion consi st s in pr ovi graV|ty
mheebfcmnvapmra@phmﬁdbme Gunveubrtditnaubzak&e¢mmtrol of an

transpo object that is as light .as 2 kg.to
Sh3Reh heilt, Bapietied A oF 1 ol fp ovei ot as £rom
br akke teoahr Qlopfreix iNRadey a&ammncbﬂ erlued NGH 1 @SPOT &n

speéd by kinetic energy absorption of a brake whee
bptppiken pdl tée PHREFYr I8t ng t he obj ect

bei ngahr an SR et i3d rrbrtggeerm dl%ﬁebrpr_fdlar{ AOSRIL £+ T in

st oppi ng sdch object at a prescri stop position
pmbh¢dpngpal@nayﬂﬂyawheﬁmtqonm&ymmymw thbwan¢ageemér

requirl xt er nal nDtlve pQwer n

AL PP B0 68 2 b B i o st Do s bt a5 2
gl \tbn@pbﬁr@xﬁlmktleqqs %&gteame fednwdfont Nge 1me @ap@bwsof
descri bed above in the conventi onal technology in
gravet fopfeol don sladaratidi gt THbiRg of FERRTCE “speed

Bonichalral. aReal) Gl REIG o IANSPYLEEL AACL DT 5F bPake

I nventi on inclaiml1, 25 a plurality of
tpééky,r angt dgire dmgaelles:aa:mg rtdle erts gk d@@ln@rt.‘a@@%ﬂorted

L N e tr por t.i di rect.ion of,_an ob ect

o SBE WLRRIR r AR i R S i gkt e
pheseeqveyoistich Prariaciter iviathdut tsr;ailpmg ou:h@DgEaVlty
selected wheels 4 or rollers, 10 are constructed as
BPAREYRIES SW Gt HTakeFhi TS IO Pachr Pabi Rt ake pover,

gUL 8 GlikpURS @/RMdAlcted and being used at low cost.

Meéns for Solving the Problems

As means for solving the problems described above in
the conventional technology, in a gravity wheel or roller
conveyor capable of brake control of an object being
transported according to the invention claimed in claim 1,
a plurality of freely rotatable wheels 4 or rollers 10 are
arranged in the transporting direction of an object, and
the object 1 is transported by gravitational operation.
The conveyor is characterized in that one or more selected
wheels 4 or rollers 10 are constructed as brake wheels 6 or
brake rollers 12 each having an outer circumferential
surface onto which a brake material 7 or 11 that is soft
and high in rebound resilience is fixed so as to protrude

to form a diameter larger than the outer circumferential
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surface onto which a brake material 7 or 11 that is
soft and high in rebound resilience is fixed so as to
protrude to forma dianmeter |arger than the outer
circunferential 7 surface of each of the wheels or
rollers. In a gravity wheel or roller conveyor capable
of brake <control of an object7 being transported,
according to the invention clained in claim2, a

phyeakbt yrobabhealfy the andlcaly e wheglisers or rollers 10
are arranged in the transporting direction of an

obj ecIn angrenétobpdierli ©T woldfforq@Per capable of brake
éﬁ‘}{% tb%nglg %’Bﬂ Al s qutlra :%yﬂfeds accor din o the

¢ arac erize Nat At 1east t fore sel ect
adjranembnvvhéallmed dm radldier £,1G a:rle.mmlrurtact@ﬁ fozgeiher

by 1 ' bel t-1ike .brak terlal ound

3 ﬁEﬁgFgﬁ wp‘%&?’rgt r%u Sred jsleg & oa\‘reor alkrar\l/&] eéel 1 oFhe
brakepbethags directi®orofnoflé&n Bigjddeidrtisd abbect nis
claim3 is the gravity wheel. or roller conveyor
Eaﬁaﬁp@réﬁdbﬂoa(k@r@aﬁ{t@&l%iralar?&?dqae‘fckon 15 Thé& ﬁ?@nveyor is

EEQQQEQEEEQe Lo g d réhtdl%e{gtz t U‘eoxc%lyleé’oéelécted

C aracterlze in that the entlre elt-1i ke brake

adtieceat whgedis e&n oo:utr@rllaxr&dlﬁ ersntdaingered opogether by
t hereof is,f a.mater.i al. t-hat S

A EBY A PP aE ke £ e 4 T | e, AR 8"

gehetirabtdd s wouwrd atfml]ndaktd‘levm‘&élﬁsl o brake okdElsrs 15,

So as to protrude to forma dianeter, |larger than the

o8t &F ¢Prcunferential surfaces of the wheels 4 or

ro'|e@ﬁelgnvgg%1b%y%ﬂﬁiﬂédﬂfﬁ'H%%lﬁ‘S”fﬁrﬁﬁb|§ké@§ty wheel
gravity wheel or roller conveyor capable of brake

conredilest canvehjoac carz® lseiafy st pormteek 1 co i adobhect
%Flggaﬁgag\%ga (%n\(/ile;yog |5 Ccp%rélaccglee{;ﬂn%eéj | tehgzt%lyé%/osretls

r a\ers i's construc
phaviadicegieach iof tha wheelentdiy bald-erske Ilfraké hmaterial

n-transm [
a.;%%{gp %H%Ff ttkgﬁl ortlon 43§$g%£%£r %gfggfais formed of

8l havBekenentindlt is soft and high in rebound resilience, and
the belt-like brake material 17 is wound around the wheels
or rollers so as to protrude to form a diameter, larger
than the outer circumferential surfaces of the wheels 4 or
rollers 10.

The invention claimed in claim 4 is the gravity wheel
or roller conveyor capable of brake control of an object
being transported, claimed in claim 2. The conveyor is .
characterized in that the set of brake wheels or rollers 16
is constructed by providing each of the wheels 4 or rollers
10 with a rotation-transmitting portion 4b or 40b having a
diameter smaller than the original outer circumferential
surface thereof, winding cne end of the belt-like brake
material 17 around the transmitting portion 4b or 40b
having the smaller diameter, and winding the other end of

the belt-like brake member 17 around the original outer
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30 surface thereof, w nding one end of the belt-1ike
brake material 17 around the transmtting portion 4b
or 40b having the smaller dianeter, and w nding the
other end of the belt-like brake nenber 17 around the
original outer - 8 circunferential surface portion of
an adjacent wheel 4 or rollergl0 in such a protruding
position as to forma dianmeter |larger than the outer

el Feumfrerenttidll gidrce dhedem of dheadiwesht odheel 4 or
claimed in claim5 is the gravity wheel or roller

Eehveyor Oc a@atﬁU@lbfa ml%%r%lrﬂq ROBFLERD obF kP TBENNY
Hagﬁﬁﬁgrtﬁg éﬂéﬂﬂgfzc%gﬁﬁﬁféggﬂ {alSsurface

characterize |n t t t e set of s or
tbklres .18 1s constructed by provi di ng each of the

et BB e T ok B Ll TR Ounec

Ok gonale roWoeiveBid et WHReIs | e brSaJlfé acent her esf , aandbiject
wi nding the belt-|ike brake material 17 around
PELAGT dransRnghadsi iyt pigrad obs SR U 4ob TR iGRVeyor is

%Hﬁ&%%%é@fﬂ§§QB§tﬁ%&m%%é'Eéﬂwamufgﬁ@thQ§fésoﬂ PEliers 18

15 rollers 10 so as not to protrude fromorigina
o8t epnstinueirede lentozdvislirfaoesclofof Hehahwleéeleard or rollers
IIer The i ventlon clai,red in cl.ai 6,0S th ,
ADLEEY gt e R o bEEIh debPof Mg, naving a
doninedle rofsman 16y edian ki ngrigansp osiites @iﬁd:lmfeﬂei:@ntial
any one of clalnsiy%éo 5. 20 The conveyor
t

éHla'lféEteertu LG AN wingiggs "s%%t%%%ﬂl]%‘ﬁa%’éa%‘? pagerial
l@ﬁab%oﬁ%erxloa;l tA - el srhi el B akSrtBd s 1 @b 027406 Raving

circle, ellipse, rectangle, polygon, trapezoid,
smpaRgire digmediefr s dionmad | HudmMeRdrerTE Wreeds fhese

h f
TREEER el 37 AL U o 5 paERES oy
el reahifer egarisdy Grurcapsdd e Oftihe akeeebntsol r@ﬂehs

obj ect . bein transported cl ai med, i n_anpy one
oF it e Vet SHTb IR b < R o o8 1 S8 FRaThY Wheel

bhe rBnake mRiRid\@®r Tapable of brake control of an object
being transported, claimed in any one of claims 1 to 5.
The conveyor is characterized in that a cross-sectional
shape of the brake material 7 or belt-like brake material
17 is a circle, ellipse, rectangle, polygon, trapezoid,
triangle, a half form or indented form of c¢one of these
shapes, or a hollow form of one of these shapes.

The invention claimed in claim 7 is the gravity wheel
or roller conveyor capable of brake control of the object
being transported, claimed in any one of claims 1 to 6.
The conveyor is characterized in that the brake material 7
or the belt-like brake material 17 has a bristle structure.

The invention claimed in claim 8 is the gravity wheel
or roller conveyor capable of brake control of an object

being transported, claimed in any one of claims 1 to 7.

The conveyor is characterized in that the brake material 7
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or the belt-like brake material 17 has a bristle
structure. 30 The invention clained in claim8 is the
gravity wheel or roller conveyor capable of brake
control of an object being transported, clained in
any one of clainms 1 to 7. The conveyor is
characterized in that the brak®e +mterial 7 - 9 or the
belt-1ike brake material 17 is formed into the shape

ek anki pa1kaviine Wrdike eRidasieondi NG d of eiidd ofntb dt]he shape
of the outer circunferential surface of the whee
of Pokieg heying MEGThaRESPAHIHEES rP%lF%u?:#gwir%th of

the Sﬁﬂlé'rt \él%%@!féaé:%m{b%ll & e Y aPah & Pfabsakeoller

control an o eing transported, clainmed in
afy one of clalns 1to 8 The conveyor 'S

charagteri,zed i.n that oove S

in a %St A ?@tﬁ‘é’ |Colr‘1—’llo CJPhe ou g% céllr%%%ﬁ%%%{q??gl wheel
SQFEGQQlecbm&eyaﬁﬂcabanld(ﬂﬂ(Urde @tk ré heobrakeobject
material 7 or the belt-|ike brake nateng? 7

Pripgd trANSEOR tGihovd atmes | iy ity el n%ﬁaJrfﬂs ctafth 8-

%Qe' %ohk}% rxa\i'st YnieRlteOrzd Pl d |r?rtl'%H‘V§y19:[n?3-a§l@£’b§d0§roove

rake con an object 15 being transpor
@Isarﬁnﬁdleldn laln)a on@ltdfwxﬂ@lmsrtllqro ®f tﬂmeow:‘@ﬁhlveyor is
char.ac erlz r.ake i Al e
GerPofRehard mdadt o o RS Por afliebna0y and
ﬁaéebkakethﬂmxumHLmﬂuﬂ ﬁhﬁ(h&&ﬁ%}{kéibfhké mmteﬁﬂal 17 is

%ree Qr less and a rebound resilience (JI'S K7311) of
OtESAercENCTOR AT E: In a gravity wheel or roller

Convem% GaRRIE A dIrAlRed cantd Rl if1@ni Obteet gbeb gy wheel
transported according to the invention clainmed in

erarmlier gopivigyaln (QaRALYeG el Praka sremiechhet| anqopject
GRS SoA0eRE Y e A P BRRUL s i,
g‘havicbawlegrlmai igpertatiamt e anvestat i she brake materlal 7
Chaq:%ct q.lke hraafkeor}r?atoerri rel’ise:lj.s?cntig eV\QFeég 4 or
elastomeric material having a rubber hardness HS (JIS A) of
90 degree or less and a rebound resilience (JIS K7311) of
85 percent or less.

In a gravity wheel or roller conveyor capable of brake
control of an object being transported according to the
invention claimed in c¢laim 11, a plurality of freely
rotatable wheels 4 or rollers 10 are arranged in a
transporting direction of an object, and such object 1 is
transported by gravitational operation. The conveyor is
characterized in that one or more selected wheels 4 or
rollers 10 are molded as brake wheels or brake rollers from
rubber or plastic material that is scft and high in rebound
resilience.

The invention claimed in claim 12 is the gravity wheel

or roller conveyor capable of brake control of an object

being transported, claimed in claim 11. The conveyor is
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rollers 10 are nol ded as brake wheels or brake rollers
from rubber or plastic material that is soft and high
in rebound 30 resilience. The invention clainmed in
claim12 is the gravity wheel or roller conveyor
capabl e of brake control of an object being
transported, clained in clatm@l- The conveyor is - 10
characterized in that the brake wheels or the brake

£Rhhgeseraredmhdeth iy aNab el ias Wiier i< gmtigié abrake rollers
having_a rubber hardness HS (JIS A) of 90 degree or
pEgsmahded fEpsuRd Slestamstde EAtSHéAh hapingsr rubber

HSESE@Es%S' Q9%s 2)TRE igdy eRid it ik idn¢! &l Faddund
I's the wheel or roller conveyor capabl e of brake
tentloknok dTISHKIS Weiafy 8% marsysovt et kdsdmed in

any o of clains_1 t.q.l2 . The -canyv ra d

char a@ﬁgr il?g&nitﬁotnhactlatlﬁneedv\hleeldf%'crgl} e%/%elér iﬁﬁ%r”"hi%l or
andlthecbhakgoraicaaddl e/ off Hdukdeldntdde df sdke ocbject being
material 10 17 _are nade of a | ow resistance nate

i al
REGNAGOZTEE uFd 2 eSS I ATK, e 122@1%3%,%4%& adre

éHHGQ%/_BEbQ%V Th@ra JHASIALS 1 AR 8985 wWHed D@ or the roller
I nvention 15 The gravity wheel conveyor or roller

tBnaeglotheabeakd mgterittHe hrass difte ibRAdim ) e ikrakepngterial
n u anr : r

Fears Bege Bf, LS MR fpyl P sla i Y BTG FPorume

petéstakvityobfllothabr i besof t sehadtddgambngr ebbbeds or

resilience is fixed onto the outer 20 circunferentia

BURPLEESof each of the wheels 4 or rollers 10 so as

to protrude to forma dianmeter (D1), larger than the

outer circunferential surface 4a (external dianmeter D)

Bdvantrger cie thieedinyestioft | ers, or by arranging the

ot ofhePUAT BT OIS 15 A0 8 gt o
aonpedtiad togeéhlkepressny ianvegiti-dr kies byiakel yratenstatucted by
%gragéigﬁo%&ﬁag%é&géﬁpeognﬁgg%\%¥§ﬂé;&Hee gkg églﬁgéﬁe
rollers 12 on which a brake material 7 or 11 that is soft
and high in rebound resilience is fixed onto the outer
circumferential surface of each of the wheels 4 or rollers
10 so as to protrude to form a diameter (D;}, larger than
the ocuter circumferential surface 4a (external diameter D)
of each of the wheels of rollers, or by arranging the set
of brake wheels or rollers 15, 16 or 18 in which two or
more adjacent wheels 4 or rcllers 10 are connected together
using a belt-like brake material 17, or by arranging the
brake wheels or brake rollers molded from rubber or a
plastic material that is soft and high in rebound
resilience, thus maintaining the gravity conveyor’s
advantage of requiring no external motive power and of
being capable of being used at low cost.

In other words, the transport speed of the object
being transported 1 is reduced and braked by the kinetic
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plastic material that is soft and high in rebound
resilience, thus maintaining the gravity conveyor's 30
advant age of requiring no external notive power and of
bei ng capabl e of being used at |ow cost. In other
words, the transport speed of the object being
transported 1 is reduced and praked by the kinetic -
11 energy-absorbi ng operation of the brake wheels or

Bhakgy-aBEbebs nhhepeelavasoioft Rtfe Wrdkie Wiedes or brake
material 7 fitted onto the respective outer

EptLaRF cEBANEEIL Vesr Pacédadt afhdhahda@ke gratredak o/ ofitted
fricti issta ; whe

SAFpLILE! REETIRLARE ) IR MR el Lo e e

wheéetsabr Thildemskes ithepdsdidilien acesumitraoicen of the brake

reduction |n the transport speed of the ohjec el .
PR OP ol 2 XS, T St eIV eR S Y Hef o dgelt-1ike
bekRg haesspantedriistmbRespiespbsbedist @p poSitidcAn.a
Accordingly, 10 the stopper (reference nuneral 20 of

Fedpchipnf ap $hEpFrAGsRRE SBssG Heithtp toRiRPorkerd

' i gularl e it :
F%aﬁggﬁ?eép ?hlg%cgﬁl\%%%%%ﬁgr f-t?z}ﬁél esi E?Lh[gj oﬁg?%cfﬂ el ngbelng
transported 1 édedhwotpreseriked |$fep apdsibkenoutAedrerdingly,

ject being ,transported 1, awoidjn h to r .
SRR "ELRBREPY GretR3RRC sl 2 etk g §heREF | geopping
thef eBfethabetifg abjsecipdiaiaty I riansia tedetli dlyarly required.
collide with the stopper and beconme danmaged. In
addi t TBR, OPEREEeT ¥hivo stéadSofina MiBtatdlort 14 G epyor and

hBRAEEBVENEr obg e ROWRGEY FuHRIMRd TPadeSiHSNHAve to
created at the'time of a 20 col'lision of the object o
befhganfahsper red thei ohieeds beiggperranFmastethere 3¥0iding
peneed Lot ity Yo ANIGRY R ¢ fcﬁrffsiec(iﬂrﬂr#g MEeover,
convayor P and “t he “Eonveyor ‘can be conveniently Useq

thetrs pesabblfeatro thiaangper tokaiecabjlecing thedndsomsed 1 may

LoBLaa SR prmtely 2 ke {08 ke I aaulel 25 coition
gggi@isywenaomé%x%fsw kAR thidn LARSPI i1k AbedFor is
bounced due to the impact strength created at the time of a
collision of the object being transported 1 with the
stopper. Thus, there is no need for special arrangements
for securing the conveyor, and the conveyor can be
conveniently used. It is possible to transport an object
that is as light as approximately 2 kg tec 8 kg in a quiet
state with no generation of vibration or impact, which
makes the conveyor suitable for transpeorting objects easily
affected by such vibrations and impacts.

In the gravity wheel conveyor or roller conveyor
according to the invention claimed in claim 1, when the
object being transported 1 is loaded onto the brake wheels
6 or the brake rollers 12, the brake materials 7 or 11 that
are soft and high in rebound resilience are flexibly and

resiliently deformed and absorb the kinetic energy
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affected by such vibrations and inpacts. In the
gravity wheel conveyor or roller conveyor according
to the invention clainmed in claim1, when the 30

obj ect being transported 1 is |oaded onto the brake
wheels 6 or the brake rollers 12, the brake materials
7 or 11 that are soft and high Ln rebound resilience
are flexibly and resiliently defornmed and absorb the

éﬁskhﬁeansl‘tg&ehe e ¢enemt adatiddie tine of the
oadi ng. When the object being transported 1 noves

away Whem thkeobigics Wedeiss teragsnareast ak e et s epway ofrom
the Brake .HBESL &l $.7 e LA G250 e £NeTGNe Savete

uring ormati on and are restore eir
matgirhal sf Or g, 11Howdwerse tire chjenyy b ved tahansportize

AP SETREROPuBPR At RS TR SRl o iy e

netaed, andede @&db@{’@ﬁg trageidRIrtad tih J"Eé'lere’\&"@ﬁiﬁnéarly
or the rollers 10. As result, the 10 rel eased energy

hBanaRoskefedsl ¢ |t@\n9@é§r1@el SH el ighc ehaRAs thee brake
heeLLhLagan Lianspanl gfodhe SHIRL R dikd RS PASSEther

e absorptlon amount of netic energy Is
with gheawbeelb #f ererite hethiesrs tlHe aBeoapuE@mlt, the

the kinetic ener d t.he ree of

PRT PR B TES TS Gordy THat & O st e W it fhuence

epehgyYhel rhctespeeart Q:ratd”s%drrtaﬁﬁfmﬂe afbider abg Beg
bei ng transported 1 energes . operation and

haeBAPagEedofl  medér dheng Biriad RFIHE 2 alpoFinetic

éﬁeeg Of 5t RE RPIBEL R ngnaﬁeee%tee%e%weme the absorption
oper ¥|on ang advant ages are not influenced by the

ampendf 020 thiee mm@rtap:oretnes:meecami e deyjeee Cb‘emrgfluence of

ansported, 1. necessar er of
%Sefa ©698r t{l‘ﬁ‘é rﬁrlaelfl Sheréic 1 e ud e]{%‘?a Vel oce%?/GCt to
YRet erahepwhitClaft tre td‘t@rdﬁj‘temeiﬂﬁﬁiﬁnstﬁmr’@é‘n{ ettemerges as
being transported 1 requires to be nndere§ﬁ%rak
aking the

Peaaeéaonaeeddeéia@%@q fp|ﬂ5>cdee
transpert speed oft the oridt halingy tyansasstesd 111 S The

operation and advantages are not influenced by the rate of
the transport speed of the object being transported 1.

If a necessary number of the brake wheels 6 or the
brake rollers 12, equal to a velocity vector to which the
transfer speed of the object being transported 1 requires
to be moderated and reduced, are disposed in a place where
the transport speed of the object being transported 1 is
required to be moderated and reduced or in a place where
the object being transported is required to be stopped, in
the travel (effective transport length) of the conveyor
that transports the object being transported 1, it is
possible to reduce the transport speed of the object being
transported 1 to a desired value or to accomplish the brake
control for stopping the object being transported 1 at a

prescribed stop position.
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required to be noderated and reduced or in a place
where the object being transported is required to be
stopped, in the travel (effective transport I|ength)
of the conveyor that transports the object being
transported 1, it is 30 possible to reduce the
transport speed of the objeetibperng transported 1 to
a desired value or to acconplish the brake contro

for sfreni tHet Beaklj edlchel BY rakepaidlderks atn avhich the
prescribed stop position. - 13 \Wen the brake wheels

vheptaké P8 LBEs rod lgiisc R & frdengeddes A% HHEAGd TR
}LQbEQfgﬁE' ﬁaglgfs%l%%%%% aqmthrattbki%r Y2 Bl AHih 1

mat er I's soft an in rebound reS|I|ence
aeeousddrasiilnetie amwemﬂaﬂw%xcmrmhﬁ;EﬁwantﬂQﬂrnﬁqudlng

dent,i operatl t
gavg%?g@ M} car% gaécg Wbﬁ)nzgﬁg% W%Fh the same
weshsagésbr ake bel |a@fc$>mﬁi;ﬂlsh@3dlr 18 in whi ch at
| east _two adj acent wheels 4 or. rollers 1

0
connetfed Poé@ﬁh@ﬁ By 2tte &S i9%e qéiﬁ%?%Jlﬁﬁ 16 or

0 a8 WAL a‘tmi%ﬁts'to%w%c%‘?f Gt GHIAIML &F Bllers 10
Irstly, the friction reS|stance created between the

@eetcbnkecbedkéog@abgﬁl&y Thet tptl il dsudek atie paterial 17
era t d._t el I 1
%r ov Icﬁe ?H’?‘f 1 B c%%&dm?]% tD L}: J.rc{(a %{35, Of:.rstly, the

f'des®an ope aC1 oA “an adva ages 0
ﬂﬁﬁetabnngeamdthmablm;ddmednbytwyyﬁ-Gﬁemmlﬂ NHké¢ Herake
0 %ect 1l that is |l oaded. Secaondl n the case of a

SELaLt L onthATWASCILRE W MAdar At i | 3 15he
&HéélsowakS%%ltﬂae:ssqto rotmi@% a%@ﬁle%afﬁlchfaé‘rﬁj the

rollers 15 and 16 is soft and in rebound
gdvantages, odnaodies avding |ande ig\greihe jtajanspot speed of

gﬁ?t L9gacto tanm 3 dhaneter (D1) larger than the

ci'rcuinferenti al” surfaces of the wheels 4 or
rol | egscthday, in the icasentdforn acoerdiugg ian draiwhi3ch the

R R T A ENEN G
thechrake prb@el 3ol 11t 18 @&nd 16 is soft and high in
rebound resilience, and the belt-like brake material 17
protrudes to form a diameter (D;) larger than the outer
circumferential surfaces of the wheels 4 or rollers 10 as
in the invention according to claim 3, when the cbject
being transported 1 is loaded onto the set of brake wheels
or brake rollers 15 and 16, the brake materials that are
soft and high in rebound resilience are flexibly and

resiliently deformed and absorb the kinetic energy created

" at the time of the loading in the same manner as in the

invention according to claim 1. On the other hand, when
the object being transported 1 moves away from the set of
brake wheels or brake rollers 15 and 16, the brake
materials release the energy stored by the deformation and
are restored to their original forms. However, the object

being transported 1 is rectilinearly transported, whereas
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25 soft and high in rebound resilience are flexibly

and resiliently deforned and absorb the kinetic

energy created at the tine of the loading in the sane
manner as in the invention according to claiml1l. On

t he ot her hand, when the object being transported 1

noves away fromthe set of 301hrake wheel s or brake

rollers 15 and 16, the brake materials release the

eAEr BY akkOrad M dihe d&f ddmitd A aat£chest Mgy £8gether
their original fornms. However, the object bein

wishspbet etietliss 4 vt ithicnearldens apofiSe@ LAfdldas the

thgurhor® TRy e Doy ThE AheEt 150G

resulill inkhe tanmsptordf dfhechreeldasent dreimyy wiahsported 1 is

respect .to th rectjlinear transport of the object. . .
BEERETELinSHGN e S1G £UF BRITH SR AN ARl L Hae kinetic
aRseERt Han rRARBURLr Lft dihe KinBell & reeRRMNtaydBIGlt moderating
greater. There are advantages to noderating and
brakbrgking thendpemsppdedriied el dbiectbrfhgbeing
Lranspatied Widh thie dfsalengs thee absoLphi 08n
amount of the kinetic energy and the rel eased energy

ambhnt0 ofespectkirettite olgrery dred nthe reabpase@dedergy with

Thirdly, when there i set of_ brak |
FOPPBFE 16 A R A CoRe G TS SH AR bach of t he

wheel $n4 rain v40 v@ler dHeefess il d Ssdf Qvf deeb e tdhéels or
rotation- transmtting portion 40b having a di ameter
gpldpusl 46 head b aaf st igutigt Whicuntasknef afhe

FHEERGE 4t DT 90f 1o, ANG, 1006 5 Slrﬁj of dheyDeld-dike Brakearion-

material 17 is wound around the ‘rotation-transmtting
pornsod t4Anoh@ointg arhel Grgld wimg ¢ abisneetemnds tdmaller than
ot her_ .end _i.s und around-the .original._ outer

BPr BahEaratt PHT T S B B § e Weet “ar 8P pond ome
eadl ef tBel MeIuGNl ikepriaklinit Noisdl i DN B8 wouhdrfr8und the
di aneter |l arger than the outer circunferential surface
FREPESPTAE Lo IHE G RT3 HLRY aFhe 4smaller

%fg@@rg@%gea%fd efatdanal Sheed i gsneiAd et PhehSriginal
outer circumferential surface portion of the wheel 4 or
roller 10 in such a protruding position as to form a
diameter larger than the outer circumferential surface
thereof as in the invention claimed in claim 4, a
difference of rotational speed is generated in the wheels 4
or rollers 10 and difference of linear velocity is
generated in the belt-like brake materials 17. Accordingly,
the transport speed of the object that is to be loaded
thereon or that is to be transported is increased or
decreased.

Especially, as shown in FIG. 10, in the case of a
construction in which a compound type wheel 40 {or roller)
provided with a rotation-transmitting portion having a
large diameter in an original outer circumferential surface

portion thereof and a rotation-transmitting portion having
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or rollers 10 and difference of linear velocity is 25
generated in the belt-like brake materials 17.
Accordingly, the transport speed of the object that
is to be | oaded thereon or that is to be transported
IS increased or decreased. Especially, as shown in
FIG 10, in the case of a 30 tenstruction in which a
compound type wheel 40 (or roller) provided with a

hoH@akinefek! aRsNillld RthaPOHHOD MMM & id@ungte Kk ainkd er
in an original outer circunferenti al surfaggﬂgsortlgn,
pHefasr and avPowhEedis th #shi4 tharphsst iy in the

12ardo n? afEt @J’I’le%'ialdoerarté"%ﬁr{é%t@d g'lcfb%ther b)gr the larger

circunferential surface and two wheels 4 and
tbemeedri pofrtannsamd by tihe azr@alrla::t diametire | POt beRS, Or

connec t.he Iar ter o]
B?nPﬁgagga% %F%gl nE%% rﬁ%ftlonﬁlnlss 6%%%ec{ %é¥]r bortion
topgekhar thy thegeat atiiaate tevalgert idirred g puid i pel t 4Dbke

and the | arger di_aneter portion usi the belt-1ike

Brake matertal 17, & SLip HRAGIFARY REHSS REWeeT the

E‘B@atﬁeha%m%ﬁl%@ldl%rméiﬂ SRt AP and Bdee- llke
-li ke brake materia 7 wound therearound. As

beshht matkeiad tlﬁamld témmnﬁurtct]e di5j éctreseiliy the

[ e uc C kes. it
%5%@? E;‘: gp%ave Objig:% %%Joe{creolrbé ar| oﬁﬁ{’é&ﬁé@ et
Ebaaequeotlyncm%aaemecassaﬂyrmunbemtﬁpdﬁsfbxé o aka&ve brake
wheel s_or. brake rollers 15, 16 and 18 are disposed in

ﬁoniﬁoﬁlé@evﬂﬁéﬂyﬁﬂ%?%%ansport speed of the object

bei ngcbh@eaﬁ%ttq@ | § & eHdRG IO Parumsier ad eds@hsl of brake
reduced, or in pl ace where the ogégct bei ng

vharsfopredriaker é«&ﬂ-llreé”{ﬁ tlor B sarsbpkl, a2t @W@t%\@etn a
§t££8°t«h\é§et [ESRYS tx}é;%ﬂfl\;:[n pedl &@%r?é”lﬁfﬂé;%t%@{ng

ransports the objec transported
posaspbeted flrsee:ieyqum:tm:t aice en dnodsiteces d o*md nce@ased, or in

LIS, LERNSROL, SReed, ol IS Al ool beLng L anepOLl e e o
BEJQEbpb@UOgln the travel (effective transport length) on
the conveyor that transports the object being transported 1,
it is possible to freely moderate and reduce, or increase
the transport speed of the object being transported 1, or
carry out the brake control for stopping the object being

transported 1 at a target stop position.

Best Mocde of Carrying out the Invention

In a wheel conveyor or roller conveyor having a
construction in which a plurality of freely rotatable
wheels 4 or rollers 10 are arranged in the transporting
direction of an object, and the object being transported 1
is transported by gravitational operation, one or more
selected wheels 4 or rollers 10 are constructed as brake
wheels 6 or brake rollers 12, each having an outer

circumferential surface onto which a brake material 7 that
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transported 1 at a target stop position. 25 Best Modde
of Carrying out the Invention In a wheel conveyor or
roll er conveyor having a construction in which a
plurality of freely rotatable wheels 4 or rollers 10
are arranged in the transporting direction of an

obj ect, and the object being gtgansported 1 30 is
transported by gravitational operation, one or nore

$8| eetedawﬁeﬁhgm 19 rePldueics X iarefansid ueiash aso as to
brake wheels or brake rollers 12, each having an

puobrudei Eeufbement iddlamsiemada Ierato WA Hhe Haiker
%g?ﬁh%Ergrﬁ:gﬁ %@ade ofda cﬁp%fql}g{ee " o eelbé)utf‘dor rollers

i ence i SO as to protr orm a
tloanmet er | arger than the outer C|rcunferentia

surfa of each wheel s or ro

Al ter%iﬁ'?%é‘la e ﬁé(r’e i"re eaﬁrfnfédfaétquea%’i ]o%aes%ro%ror more
sets ofF Brake wheells or rake nillens 1%, 166 adsd 1831 n
which at | east two or nore sel ected ad] cent wheel s 4

vhichoptetsast &We MO FHRFSkrRBIAH i ReSLS 4 oT
gshiekhkﬁo QE@‘(% %{tke%i ht etﬂtférteg:{fgfh d;t]ng belt-like

asi ca e belt- e br e nm IS nade 0
hrahéema&brubét1ﬁsthﬁﬁeaﬂuhddgh in rebound
resilbence d .ar,ound the eel s

o0l oPERTeadve, e VRIEL N B il R L B fade of

bhangeertiBanthbe aut eoftciareufieyrentd alersatridcess DI iélee, and
wheels 4 or rollers 10. 15 The set of brake wheels or
bF akeupd népsmﬁs%%@eléortst%&f@d el hgves sk ¥ as to

?Eak_e tﬁfee%s £Qrrd ral@earnféeeers ﬂ@algxge&onﬁinnexea@ut@r

ee s 4 or lers 10 wt
coratndprengisdi tsunf@qaﬂtqforthﬁﬁobrhﬂeﬂts & dbrameekkexell 0.

ST Bl PR B0 R Sl o ST o) STAR e

0]S W one en

gehetirabtdd aar mmd siehte ormtt:atam-xttreaatssnctﬁ imgalporiédhers 16
ggbp%mggaﬁégfegs e&t | IOer n?}eeerlst hatorl Sr(;clolrerrled 1(51 eaCh

rotation-transmitting portion 40b with a diameter (d;)
smaller than an original outer circumferential surface
thereof, winding cne end of the belt-like brake material 17
around the rotation-transmitting portion 40b with the
smaller diameter that is formed in each of the wheels 4 or
rollers 10, and winding the other end of the belt-like
brake material 17 around the adjacent wheel 4 or roller 10
in a protruding position so as to form a diameter larger
than the original outer circumferential surface thereof
(FIG. 10).

To put it in an extreme way, it is possible to
construct the set of brake wheels or brake rollers 18 (FIG.
8) by providing each of the wheels 4 or rollers 10 with the
rotation-transmitting portion 4b having the diameter
smaller than the original outer circumferential surface

thereof, and winding the belt-like brake material 17 around
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rollers 10, and wi nding the other end of the belt-Iike
brake material 17 around the adjacent wheel 4 or
roller 10 25 in a protruding position so as to forma
di ameter larger than the original outer
circunferential surface thereof (FIG 10). To put it
in an extrenme way, it is possiple to construct the
set of brake wheels or brake rollers 18 (FIG 30 8)

Pﬂe PLOVL i BE-e2ah s@fi tithagVpretS oh Ub MAlViels tk Widl ler

he rotation-transnmitting portion 4b having the
dlameter whirgh| és ﬁﬁémeﬁhénoﬁ%$huﬂfcﬁﬂQua jacent wheels 4

C|r nt i a r.f n
B S
cbﬁi@i.nain buaesnictitricng fearhitda 145 urfidar dthesrualderthe
di aneter which._is forzpd in each of two adjacent
0

Wheels 4 o5y IPIRESs 1P0 so as not to protrude as

conpaggdatigithen, onitgiiRal oasti®yl £ids WHrytenid@l the wheel
surface of each Of the 5 wheels 4 or rollers 10. In

agavVeyon, ort Iivd 1gds SOPIVENCE SEHNT REakehohgflet or brake
%85¥8¥8 ﬁFeEo“h% 61607V 40T 491 Brake, WMIEEl Fe OTa re made of

rs whose wheel s or rollers 10 thensel ves
aukbarderoplastibloe made rilads tiha tetserdcit tdrad hiisglsofn rebound
and.EL h in rebound 10 resilience. Enbodi nent 1 The
presenfFfiventi on will be explai ned bel ow with
reference to illustrated enbodi nents. 15 First, FIG 1
shows an enbodi nent of a gravity wheel conveyor
BwbodémAgttd the invention claimed in claim1 when in

use. flg pgés'eﬁtalwe%ﬁ%tﬂ VA M & Uxd e £IVSYDEw with

partia roken awa I G 2B shows the appearance of
aefbraheewheehlﬁuSMIamaﬂﬂemhpdnmaﬁqﬁwt an obj ect

et 05 30aF B3R Lol by LRI, OBt 180§ oo
asnaagbe ch@r@lldgefttd/\l&ﬂﬁ dirvegit ion arldiiteduppocri&tn 1 when
?% 3ggportlbodégsl§ gngerspectlve view of the conveyor,
partially broken away. FIG. 2B shows the appearance of a
brake wheel 6. 1In order to transport an object being
transported 1 by gravitational operation, the conveyor is
so installed as to slope down forward at an angle 0 in a
leftward direction and is supported by support boedies 2 and
3. The angle O is generally determined to be approximately
2 degrees to approximately 5 degrees.

The wheel conveyor shown in FIG. 1 has a construction
in which a plurality of freely rotatable wheels 4.. are
arranged at proper intervals in the longitudinal direction
of the frame material 5, that is, in the transporting
direction of the object being transported 1. Each of the
wheels 4 is integrally molded as an injection-molded object
that is generally made of synthetic resin or hard rubber

having a high friction coefficient on the premise of

transfer of a lightweight object that is approximately 2 kg
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3. The angle O is generally determ ned to be
approximately 2 degrees to approximtely 5 degrees.
25 The wheel conveyor shown in FIG 1 has a
construction in which a plurality of freely rotatable
wheels 4... are arranged at proper intervals in the

| ongi tudi nal direction of thegframe material 5, that
is, in the transporting direction of the object being

tbaappeiikethatelfach 1 trherdiyihealisidhissi ahegbfety of the
nol ded as an injection-nolded object _ that is

GERELAT yIVEIE 16 sy RSt P& L8 Wheeligarq hamiet external

hauhRe 2 I Y¥ Al ofb Gaefdd cisdlit 050 the, PARH 88 Sliter
transfer of a |1 ghtweight object that is apprOX|nater

zmgumftgemtaadpmmm@m ety Body- 140 \mgm alppgh3Psmm in
jeC e resen i nv ntlon Of t
e R 3 T e T e R S
akedt) 36 BRIBprad mdt«IUf €31 n@h IEHBH etﬂe@té;a&eﬁuaiaaeaméter D
about 20 mmto about. 30 mmin 5 width. A pitch between

Phecirberd (et P betteth ™axes) is approxi mately

31 ””bWB%%ﬂdE%é@“éﬁrE“beEH“ﬁﬁgei)GQ{SQ§§@ of ﬁ@?e wheels
wheels 4 is 30 nm Constructed as a brake wheel is

éﬁ‘@aﬁﬁdm;lﬂe a\m@eﬂ@tﬂajtlahéos&lﬁ@iﬁ@rmh¢%rim ytlst,@l eoeed
BoRgRypR, | MRt a A0 A ¥Pund Nedod S0 Oci@enlilpl B°shoun

case the exa e sho ree whee
¢hhe&Igunher ﬂk&amtwﬂeems e@tlteo nﬂd{tﬁe&ne)lsk ac@t etimbtad to

| at a dead the t f th
Bhree) "erng ot et orttaba Al & Gh e A  HecuRokhe
thaspurkef $HWHfda ek 9y tﬁ’!&néé’&@ﬁ&ﬁ' 1ni& sdpped, and

place a2 where a transport speed of the obJect bei ng
tranyperted (Thies nuERAT deb P thel Hvderdhtedl v rbdaeead in a

h I t
PRastraor et A Atdsd 68 Shad LA YBoing
teastspocttiean 1ofi st heediriadesd Wredde Gnodershioadh a2d raduced in

EBis AR ROR S AR TG TR | 7 S ot FRdtBgeport
mehditRY of the conveyor.

A specific construction of the brake wheel 6 is shown
in FIGS. 2A, 2B and 3. The brake wheel 6 has a
construction in which a brake material 7 formed by molding
a material that is soft and high in rebound resilience,
which is rubber or plastic material, such as an elastomeric
material having a rubber hardness HS (JIS A) of 90 degree
or less and rebound resilience (JIS K7311l) of 85 percent or
less, into a ring-like shape is fixed onto an outer
circumferential surface 4a of another ordinary wheel 4 so
as to have a thickness of at least 0.5 mm or more,
preferably approximately 3 mm, and protrude from the outer
circumferential surface 4a of the wheel 4 to form a larger
diameter (Dp).

In the fitting structure of the brake material 7, as

illustrated in FIG. 3, a groove portion 4c is formed in the
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a material that is soft and high in rebound
resilience, which is rubber or plastic material, such
as an elastoneric mterial having a rubber hardness
HS (JIS A) of 90 degree 25 or less and rebound
resilience (JI'S K7311) of 85 percent or less, into a
ring-1ike shape is fixed ontoqan-outer

circunferential surface 4a of another ordinary wheel 4

§9te§5 cméaa\\f%xae&t!lﬁkr@féfﬁe afa | 8BSt wn B O, nyﬁs the

preferably approximtely 3 and protrude from the
omngr—lackec bredre evagre sl 1 shrmica]cdaedlalmifo tdheseheeirquiar shape

arge D ntheflttln uct ur

of RE PG b Pt et (ddtVe et RSk 46 S, Enereny
gbaeeupear tihen Mt les Winsgtedsi n the - 19 outer

ci rcum‘ erential surface 4a of the wheel ,oand t

ri ng- Pi Beaftaite Mesgterdmet Hpl e PIEFEA J@%ﬁ‘i’%‘??cﬂl bpss hole

sbaBReed ArSeCldet S f;QfLC@Pori e the &f@%&r?%ﬁé@ﬂ 4 and
4c, to thereb construct the brake wheel 6.” 5 A shaft

QIMeW@feeriet | Edopigeteedarhrldiigh sarreosy msiteerials 3
1A Dt AP (b Jrd et yehbaclo!

m‘abpt-:»lcallsreg emfblpdmizfdmsmorﬁ btrhaet | e P obf I‘Il]'lﬁ)&?u;ﬂfc&:t
attache g respective ortjans of the shaft

PRESSABPSr © AF et 2H 9”251%? @R He bt r%@mrgnaroove

bkt ibnwad G qavehe RRUHdONE O & fg Pes erdfd ehdSwheel 4
supports, and the wheel 4 and the brake wheel 6 are

ﬁﬁ@s thes bakiked wheelhe fad%mé:htrmtﬂérf‘rtaﬁllfeedth%r@b? frame

Is ut i o
Rl Pt T Rl OB o SRABH TS 6 wheer
cobleyoar.e Phev sdppofrmr nmherplarl;so% mof]. Gt rﬁxa:mlwgoratlon—
t he ISt&:‘%F)CG bet ween t (¥,h and the brake g
BFO%| GERPRG HE ﬁ%va‘g‘fﬁ OftRE BRSO & dmal“ aining
tael bikakinke thewddr g AResBatd hdv the NesRrREt wheel 6,
the franme material 5. The operation and advant ages of

Pheckiare thise@r Pagation e bher dxpm i ¢tred el ofp@f+htating the
Eet N BRCepL ftiGn With respect to the frame material 5.

The operation and advantages of the brake wheel 6 will
be explained below with reference to FIG. 4.

FIG. 4A shows a state in which the object being
transported 1 is loaded ontc the brake wheel 6., Upocon
receipt of the weight of the object being transported 1
that has been loaded, the brake material 7 that is soft and
high in rebound resilience is flexibly and resiliently
compressed and deformed, thus sinking the object being
transported 1 by a deformation amount & as shown in FIG. 4B.
Therefore, the brake material 7 absorbs the kinetic energy
of the object being transpecrted 1 corresponding to the
deformation amount & obtained by the sinking. When the
object being transported 1 is detached away from the brake
wheel 6 as shown in FIG. 4C, the brake material 7 having

high rebound resilience releases the energy stored by the
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FIG 4A shows a state in which the object being
transported 1 is | oaded onto the brake wheel 6. Upon
recei pt of the weight of the object being transported
1 that has been | oaded, the brake material 7 that is
soft and 25 high in rebound resilience is flexibly and
resiliently conpressed and-deporned, thus sinking the
obj ect being transported 1 by a deformation anmount 6

aamphewd iidh Blifd dtFormier&i Ak ié"%&ﬁﬁ&f%nféEfbﬁéd7to its

absorbs the kinetic energy of the object being

pragipedt ddrin.coPtespdndprognto tthe I idsftomedtriptransported
mount .6 .obt ai.-ned hy t he sinkj h jec

Bertg tinaneameaored bt S g bt 1B BT akgr and the

whakke haaerdawy ivottEs 4G tH hehdnakee 'ed et ahove away. As
havi n i gh reboun esilience rel eases the ener

et R Ry s e A LR b ronvae ana has

napidky ihgat@rRS tupdl Sthord il i Ao t AinsPb st POENEhe
the object being transported 1 rectilinearly noves
pbiiewdr ede s iegandpeied 14C, and the brake materi al

7 rot th .t eel e - a_ . ;
PRl e I el o T laSrgs betrs

resul t',” o He Tel ease
haansbpiotrttleel iInfilsueneie ngioed tdred resdudediday thandpbférence of

th bj ect bei t t 1l. Co tl h
Phan 855020 dokuner "t L S e T SSRE tinat Bas peen
BRderaked whieh rerlcad dit thei il ff elesiseredd 10i§heoaded onto

energy anmount, roughly the kinetic energy that has
bBenPaBLEr WeEadhén t he obj ect being transported 1 is

| oade%gng%vetlheoforcﬁ;r%er#?ﬁ{ t%édT | £X& rég{agngiﬁt WR%h the

and t he advant ages rake
bodécatvbeednd® medleoes dhand arnspords speedt odnsgdrt hepeed of

j ect .being t.ransport ed corresponds to,the kjnetjc .
R G B e R SPel R v RSt Eo L] kfnetic
beadgy bacuh® GO DIbY Raie thea kd NedtE&r BAEI Py which leads

amount shoul.d be properly determ ned in consideration
6P the Fomsdisdon Hdahrtdie Kl < CRRERY | AMPRRT whkenld be

EOBYeYa, JRRGeSi idy WH Wbnsideration of the number of the
brake wheels 6 used in the wheel conveyor, places in which
the brake wheels 6 are to be used (see places al and aZ in
FIG. 1), a setting angle 0 of the wheel conveyor, the mass
of the object being transported 1, and the like.

Hereinafter, specific results of actual measurement
will be explained.

The wheel conveyor used in an actual measurement test
had a construction in which seven brake wheels 6 were
disposed in the place al at the dead end in the
construction of FIG. 1. Materials and properties of the
brake material 7 were a silicon gel having a needle
penetration of 55 and a low elastic rubber having a rubber
hardness HS32. The object being transported 1 was 3 kg in
weight and 400 mm in length L. A rolling friction

coefficient of each wheel was 0.017. Each wheel had an
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20 the brake wheels 6 are to be used (see places a

and a2 in FIG 1), a setting angle 0 of the whee
conveyor, the nass of the object being transported 1,
and the like. Hereinafter, specific results of actua
measurenent w Il be explained. 25 The wheel conveyor
used in an actual neasureneatziest had a construction
in which seven brake wheels 6 were disposed in the

?k@@?néh_ ali atlae cdead el rinh dRe a GARSY usti o of F Gan. An

1. Materials and properties of the brake material 7 _
Weetinasipncendgel Ghadi kgea vheed €BYHcretiat rpnged from

5;,an last i r ' r h ess
PeA3"eR bl B9 a3 ENRe IR 2 T i Mt cs
teaghpoandd4G@amme K |ferogt la Istaktriold ipmirft it (dhstance to a
cgefficient of each wheel. was 0.017. Eachééﬁgel had an

STOR PRILEIRT difamet@ESdr SN I Sheet TS LAY of
81afiBpofl liehghkhNaiaisor e Gragf ridisuwhael qerRvexult of
was changed from 2.15 degrees to 2ﬁﬁgg%ﬁ$rees to 2.72

Hegr aesuaanmeg sure§forits dhwhda a 5tkf teng

@?ABLEsl di stance to a 5 stop position) in a whee
conveyor “whose effective transport |ength was 2200 mm
daslipasdped. The result Matertialactudiherdasakementersal

sho hnh [ TABLE 1] bel ow. JABLE 1] | ncli,nati on

f&‘/ﬁ?ggi | of the brake mat éj{dalt%el(fgaar{lgﬁrbeo% a%id%%réce K
transport di sibpeenKged ha¢ehggel havbRgresilience rubber
Lowresilience rubber a needl e penetration _of rubber

har dness HS32 NBRALS PERStIa8ACORM 17RF hnPPEF Miapfiness HS32
2000 nm 1830,pamE52. 72 Unneasurable 2100 nm As is

apparent from TABLE 1, it was confirned that the
d8biLtéct being tradngdomtred 1 coul d be stoppetl Gtmm

poghtion 2000 mm 1830 mm
2.72 Unmeasurable 2100 mm

As is apparent from TABLE 1, it was confirmed that the
object being transported 1 could be stopped at a position
before the dead end of the conveyor by the braking
operation of the brake wheels 6, and that there was
effective moderation and reduction of the transport speed.

In other words, it should be understood that if the
design is properly prepared in consideration of the number
of the brake wheels 6 used in the wheel conveyor, places in
which the brake wheels 6 are to be used (see the places al
and a2 in FIG. 1), a setting angle 0 of the wheel conveyor,
the mass of the object being transported 1, and the like,
it is possible, for example, tovmoderate and reduce the
transport speed of the object being transported 1 in the
place a2 located in the middle of the travel of the wheel
conveyor of FIG. 1 and to design braking for noiselessly

stopping the object being transported 1 at a target

position in the place al that is an end point of the
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before the dead end of the conveyor by the braking 20
operation of the brake wheels 6, and that there was

ef fective noderation and reduction of the transport

speed. In other words, it should be understood that

if the design is properly prepared in consideration of

t he nunber of the brake wheekbs 6 used in the whee
conveyor, places in 25 which the brake wheels 6 are
Eenbeydsed (see the places al and a2 in FIG 1), a
setting angle O of the wheel conveyor, the mass_of

t he oBfeét Yesivdd .t rardpomed (efawrntr nyperaljg0jsn FIG.

sihlLe, faor e, rat r
RATSERRE, nell SRR SRR AL | Eohitent Mnal
tbehd0 1pkhgc ®ecanleac atiexbans didie m ddinseafueitd ,r dredreofis no
t he wheel onveyor of FIG 1 and to design brakin
£6RTnoResl S0 PO BT HE HeF DR B0 Y t TEASBorREG the
itabpart angetbe RRSIdGQN | MoBeviRidcend dhtatatcr ahEgtands
point of the - 22 - ‘conveyor. As a result, a stopper

tnefapafceiniier sloeyar AG hapglehtheebheeh being
g?%%ﬁg%%@ q I dNe SONARL Qnal 4 £ eglinol gy Qﬁg?ﬁtﬁﬁeobject

i spehsabl e. Consequently, there 1s no 5 fear t
bbjiegt tlrensgdntats gor taath itlyng rigsh stwppehe ISt gpperhen

d be.d d.. Mo t.h tor who st j
PRGREDOF The Sy if Tl PTHE ol TR Rerag 1"
kMaBSBARA aqOhgd@fes:ldmslhgs@i 30 thd tcangeyoke and the

object A being transported 1, avoiding the stopper. It, .
PEerREA OT0 ifossimied takel irut H%l%%}%v&t%ei gt addition,

gﬁ%gﬁﬁgﬁh%di# wHIRH Hhe al i fods QP @le LD impact with

onveyor, and the operation i's carried out w thout
dhef stebper s addintimmtedvidy dthansthe eginedyehedoes not

anveyor . bounces due t.Q i ct wth the stopper is
éﬁyﬁi StE&,Rﬂfaﬁ%ﬁi%ﬁ%¥<ﬁ%§k§&#&uoe3 not 15 have to
be papki adnartlondasdenas. A& Merdkongteaboyefuibeions

brake wheel 6 functions properlg as_long as .the brake
REPBELAY ?sm&ﬁgqnqg);he brake material moderately

protrudes from the outer circumferential surface of the
wheel and is flexibly and resiliently compressed and
deformed upon receipt of the weight of the object 1 that is
loaded to moderately sink the object 1. The material of
the brake material 7, a protruding amount of the brake
material 7 with respect to the outer circumferential
surface of the wheel, and the like, are properly selected
and designed in consideration ¢of the aforementioned.

Materials applicable to the brake material 7 are
listed in [TABLE 2] below.

[TABLE 2]

Material Rubber hardness
Silicon rubber HS70
Nitrile rubber HSS0
Low-resilience rubber HS32

Silicon gel Needle penetration of 55
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protrudes fromthe outer circunferential surface of

the wheel and is flexibly and resiliently conpressed

and 20 deforned upon recei pt of the weight of the

object 1 that is |oaded to noderately sink the object

1. The material of the brake material 7, a protruding
amount of the brake material>Z with respect to the

outer circunferential surface of the wheel, and the

li ke, paEBuRLORES Y 1881RC ] arpik dasd Qel'}:?cgvé I'}naterlals is
consi deration of the aforenentioned. Materials
8ppbecabht pa tlessbrake nmaterial 7 are listed in

30 S TPCBRTG0E: THoFO T o1 UBHST Hegh DA RS Sideertan 7

haw—aesetnuen&eurllakrb@rds&’%%aﬁ‘dmcnoraegeihd\leredire FIG. 3, the

enetrati on of 55 3 _Rebqun SI|I ach of
RBSLEDGE Rar o are Eralgs Wl G Iaeenioitsd £
@Qgéktaelba bire sGasa 4 op Gt itdie &f@kﬁf@{@é%@é when the

has a sem circular cross section as shown in
thesssseshdonuetfi dheofonake madier idhleel 368 cldn e shape of a

8@3&??%@ c[i 8% 4 trat MR Ofrddn LRE %&%rk%t h%%eﬁﬂ%l 7 has a

ages ¢rdss section ©
rateenghlari snorsst Isecshame af showronipl EES Ci &) ewloen the
Bvag mhgn th ke mater.ial 7 has a rectal_1 ul ar n
Fg&g Qg Fir&ﬁ‘ Fﬁ‘lﬁr@ e GHRST (35S 4tP hrakeShown in

FRGer b8, Whlas the! Hran@limdit <afiesls Bafdd o @fo$Hoyect fon
FIG 5B, when the brake material 7 has a cross section

creased iR the Middle 25 SRGHR D FIG- BE, WReD tHee brake
@595? amageqisal.of i 'H#négiégﬂfgy‘¥%i§¥hln 1bers,
as Tet 0

rISt I ng f| ers, suc oron yester t at
anehsefst Teamno rivinglanidn pbayeedt@md;l’ras&dneer&reft caamd high in

CHL30A, PR TR 9,30 B ] R84 81 %o 1
FIG. 5D, or when the brake material 7 has a cross section
having a hollow construction as shown in FIG. 5E (including
hollow constructions having other cross-sectional shapes).

[TABLE 3] shows a result of actual measurement when
bristling is applied to the brake material 7 of the brake
wheel 6 on actual measurement conditions described in the
above descriptions from line 25 on page 20 to line 1 on
page 22.

The material of the bristles was polyester. Each
bristle was 5 mm long and has a thickness of 0.01 mm. The
protruding length of bristles from the outer
circumferential surface of the wheel is 4 mm, and the
bristles have a bristle density of 500 bristles per cm?®.
[TABLE 3]

Inclination angle 0O Transport distance K of the brake
wheel applied with bristling

2.15 1645 mm

2.43 1743 mm
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havi ng a hol I ow construction as shown in FIG 5E
(including hollow constructions havi ng ot her
cross-sectional shapes). [TABLE 3] shows a result of
actual neasurenent when 20 bristling is applied to
the brake material 7 of the brake wheel 6 on actua
measur enent condi ti ons desckiped-in the above
descriptions fromline 25 on page 20 to line 1 on
page 22. The material of tilss@minst! es was pol yester.
Each 25 bristle was 5 nmlong and has a thickness of
8:08 ”Tm The protruding I Mf bristles fromthe

OUterﬂhéhr%ﬁ%ﬁiﬁg@“ als YRRl d NAARE 15 A M8 evident

bristle have a e density of
bhatt tbe perkenheelTABEHE i3jd g(iumd:lhmett:qmtlaxrgq é8sings

Transport distance K of he br whe a ied wth
SRR PR ket ldrn i sing Eripain on, TousEEx e ana
ﬁmiualﬁ@ 1090 t et Ts%%lea 3f ithe RIEd Beoi fgABLE
1], it is evident that the brake wheel applied wth
FﬁénéPP§F??né brings 5 about nore excellent braking
ehieqi8eh@r 2noderating and reducing the transport
speed of the object being transported 1. Enbodi nent 2
FI G BIShofws showsnisadiembadigferd rQﬁ Iaerrccldmﬂeymnm@yor

g%???%%g W%% hkg% ?h%ﬁbragghg% 3 er's g}aiﬁﬁggj dl%er%lon
has aEaehnsfr bkl dirake whilderas krfaksimtembadiddnt Hads a
is soft and high in reb?}nd resilience and has a

FARREFUBFSR WidiRICY & Padd MRS Hutey that is soft and
Bigpuiherepbual $ashacenle anet hers 1D tHd@ryrdLd | @idth is

107in the roller conveyor in a position

fitted to the outer circumferential surface of another
ordinary roller 10 in the roller conveyor in a position
forming such a larger diameter as to protrude from the
outer circumferential surface of the corresponding roller
in a length of at least 0.5 mm or more. The fitting
structure and the specific construction of the brake
material 11 are the same as those of the brake wheel 6 of
embodiment 1.

The ordinary rollers 10 and the brake rollers 12 are
supported by rotary shafts 13 rotatably interfitted in
respective shaft bores formed in a conveyor frame 9, thus
constructing the roller conveyor. Needless to add, the
places where the brake rollers 12 are installed and the
number thereof are determined in the same manner as in the
case of the wheel conveyor described in the embodiment 1.
That is to say, a necessary number of the brake rollers 12
are installed in places where the transport speed of the
object being transported 1 is required to be moderated and

reduced, and where the object being transported 1 is

required to be stopped noiselessly (see la and a2 in FIG.
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form ng such a larger dianmeter as to protrude fromthe
outer circunferential surface of the correspondi ng

roller in alength of at least 0.5 mmor nore. The
fitting structure and the specific construction of
the brake 20 material 11 are the sane as those of the
brake wheel 6 of enbodinment 45 The ordinary rollers

10 and the brake rollers 12 are supported by rotary
g afts 13 rotatably interfitted in respective shaft

ores formed in a conveyor frane 9, thus 25
consthbthonghthebm@kuag esfeaforof Ndedbsska Faldery He2 was

es, mh e the brake rollers,12
PR SR ERaL T hEPedr ot e et st A A E TR she
Bsaka thﬂeeasezohatvbe O\piaﬂaltlmn\aeybracuasﬁmgmi similer to
enbodi nent 1. That |s Ho say, a necessary nunber of
theser akethsl PER&e1 986 8¢ installed in places where
ERBo45iRasROBt speed of the object being transported 1
Is required to be noderated and reduced, and where
t he obf€ct 7behaygst Aanspdoddaent §f'ﬁéﬁ%r#&%ﬁ&?ﬂ?ﬁaClalmed in

%?ﬁlﬂgd nohsgh% %l Y £hake lsa %n%oz?ﬁléafbe roqs' wirich Where are

oug a braking eftect df l'er's” 12 was
ﬁospasédahl yetteasubed. kel MhmrisbélSe)elmhpaolﬁteobf Hatakdrewheels

rake rollers 12 h ve era v s Ssim.lar
DK GnhRELE S toore o Bihsh e X0 8k
A8euEian QﬁbﬁﬁbﬁﬁﬂttQE %@%ﬂﬂ%&ﬁﬂﬂyﬂkéléﬂﬂ&ﬁiadhacent wheels
claims 2, 4 and 5, that is, a conveyor, in which there

4y 4 &P§p§§é&eéssetasoflsblt5¥?e Gafce e e - af lsetaRfd there
%ggs;gfgeg §a§5§ea6 cpNpsched hogather dy ﬁM@déIwoaﬂﬁent 1.

material 17 around two arbitraril
Befecmedfadpahematwlméeltsfam wheedrs rldl Iaers lasas svigwed in a
case herelnaft % there are .al o

d,
SRR eheLneha i it et A AR S L g the
ebrhkakpowheehs Fk@.amdol:65as viewed i n a

The Operation and advantages provided by the sets of
brake wheels 15 or 16 in which the two adjacent wheels 4,4
are connected together by using the belt-like brake
material 17 will be explained firstly with reference to an
embodiment shown in FIG. 8.

FIG. 8 shows an embodiment of the invention according
to claim 5; that is, an example of an extreme construction
of a set of brake wheels, in which the belt doces not
contact the object being transported 1.

In the set of brake wheels 18 according to the present
embodiment, a rotation-transmitting portion 4b (a so-called
pulley portion}) having a diameter (d) that is a slightly
smaller than the outer circumferential surface 4a (external
diameter D) is formed in the central portion of the outer
circumferential surface 4a of the wheel 4 (or roller) or in
the side portion of the wheel. Two adjacent wheels 4, 4

are connected together by winding the belt-like brake
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15 cross-sectional direction is substantially simlar

to the fornms shown in FIG 3 or 5. The Qperation and

advant ages provi ded by the sets of brake wheels 15 or

16 in which the two adjacent wheels 4,4 are connected

together by using the belt-1ike brake 20 material 17

Wl be explained firstly wthgreference to an

enbodi nent shown in FIG 8. FIG 8 shows an enbodi nent

Rt & Peal NYenhi-8Anaceaedirdd atlioncaiafshii titialy igortdon 4b

exanpl e of an extrenme construction of a set of brake

hwebhg, the ahiéherhdibeetedoesInothgscasnt aét thgepresent

GREG mBEL N9 h! BISRALLEd uhrall e (SR 121 dirialies WiRhls
accor hg o the presen enbodi

motatieh- 1?aﬂsnfbtmeg pomtmonp¢bt¢md$o awlaﬂﬁuqknpqgatlon)

ortlon havi n neter t hat .i,s ,a sli y
En) S0t AahotHaloGrBre fretihee atie L ardds d e
(exterRal 89afkaset en af t&ef@h@%d 14n &m&ﬂﬁﬂﬁlYﬂormed into
portlon of the outer circunferential surface 4a.of

¢ hélgneber4D¢ opmableerfhan Pn Thﬁér%ﬁ‘ﬁ'éerpoWﬁ?o‘ﬁbb‘Fthé
adj.acept lS 44, QHQSRJ

oge% %%_3 gmhng?'%gwy%%qgelzlt-loﬁfké&br ake - £4 n%etserr?'oa

ddnﬁaoﬂndhehbeﬂbfaukenbtaaesmaﬂanughxﬂﬂ|on 4b havi ng

the s r anet In t se of e

enbodgﬁ£ﬁg g oﬁFIan s §Eé &%ﬁa qﬁzﬂé! the
palerldke l8rhgel AafeEiaQt 170 offr Qh@@:&‘e(se’mta émmiﬁlment does
position) 5 fromthe original outer circunferentia

RYFf Bed@UaKe Bt BRALI te Reedormsy dntihd Jirsdie makepial

Tgeregsgsgbgnme fidiednet @hePYy SR li8fe LR being

ore he object 1 transported on the wheels
dranspbrtad teonaogorfutessonst propetrddt ashddow tag ike has a

7. 10 Unli ke . t.he sets _of e
ChBEFetBEERR 0Fe Y pRooThy B IR artfhil B poe1e.
t he prreeptlerbadienpit kdoas terdlalr dquinoiridheaglrtd tithe
be fornmed into a brake material that absorbs the
kPhetiencherRymaf tiRg BOrédO M eilly 40 ©f two wheels 4, 4

has the advantage of moderating and reducing the transport

‘speed due to friction resistance produced between the belt-

like brake material 17 and the wheels 4, which absorbs the
kinetic energy of the object being transported 1. As is
well known, a degree of the friction resistance between the
belt-like brake material 17 and the wheels 4 is determined
not only by a friction ccefficient of each material but
also by a degree of initial tension that is proﬁided '
beforehand to the belt-like brake material 17.
Consequently, if such factors are properly designed, the
degree of the advantage of moderating and reducing the
transport speed of the object being transported 1 can be
properly adjusted and determined.

In the case of the present embodiment, the object
being transported 1 directly contacts the outer

circumferential surface 4a of the wheel 4., Therefore it is
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transported 1, and functions properly as long as it
has a 15 construction of a general notive power

transm ssion belt. The belt-Iike brake material 17
wound around the rotation-transmtting portions 4b,
4b of two wheels 4, 4 has the advantage of noderating
and reducing the transport .speed due to friction

resi stance produced between the belt 20 |i ke brake

g@gfféﬁiel%hﬁﬂdatBgtﬂme@hsbétwéﬁhcbw@béaﬁE&ehhewheels 4, 4
Inetic energy of the object being transported 1. As

bs sekl hakfioan, lasdegose onfe thd ridr ot iless &ff dthhntire

et ween_th el tzli r rd.al . 17: an
TRRTE™ PE aBBcPhintl B0 MRy h ing that the
sPeéEt chenhgot raachortteer lalddest 2 demde wp deyt edown each
of initial tension that is provide gﬁ{ rehand to_ the
bere. LFkaShlaRESHaCECa? £7 Se@é‘&r&q& eﬁy, i1- JUeHes avay
FRGHOLSpaLEiRGORALEY desi gRedexbhplededreenel eiternal

advant age of noderating and reducing the transport
dpewetef phieesbhevthegdi ig 3OafEporthed PLtHh Be igp set to be
r j us r gien a t 1
BHRE" Y A heg Aafedelsr BErery LAckis fesg phdany
dubpet| javanbaellastheiag eror dhrecunfker.enti al surface

4a of _t he eel 4. Therefore it is - .27, desirable
that Bifit %sgfwﬁeﬁﬁemnﬁﬁitacoeﬁnt%&eﬁ% G WIESHR 1°
setubakbiten hessIcr 7QnanH-t ric,orar estafindie: enf i tiee

l ength L of the object being transported 1 so that the
bbyeetipei fgadrans por (Cdd NsddefNibt3 -bodhEe ST 1ditd Rdvin L 1ke
898Qe5m5“cg‘ii:gt1 hs l9adgd ont aﬁ@bﬁﬂ%&?%iﬂ’@\%ﬁfeﬁeﬁial
noves away roma passing eel 4. For exanple, if
pbetérhethalreodi andiodr refcedanss wiheelokl @0 being heransported
?itch Pl is s

h

S REBPE R & S AR Had . eiact of tyaterial
ehathesl sketr LQdFHEs @ Hebeurah wydiddiererd of 8hepercent or
brake wheels 15 illustrated in FIG  7; that is, an
LRBSdi Bt VEEWt AE 2j AVBREAER OfaithEdPerd oS4 ™ Sifn, the
Be110¢:¢Bt bhe helidd &1 17 is formed as one integral
object by selecting a material having high tensile strength
among those listed in TABLE 2 as suitable for the brake
material. Alternatively, the belt-like brake material 17
is formed in a cross-sectional construction as shown in FIG.
3 or FIGS. 5A to 5E by superposing a brake material that is
soft and high in rebound resilience upon a surface of a
durable belt base material or by bristling a textile
material made up of a material having high rebound
resilience. The belt-like brake material 17 is wound
around two wheels 4, 4 to connect the wheels together such
that the outline surface of the belt-like brake material 17
protrudes to form the diameter D; larger than the outer
circumferential surface (external diameter D) of the wheel

4 (or roller).

In the case of the set of brake wheels 15 according to
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brake material 17 or at |east the outer

circunferential portion thereof which receives the
obj ect being transported 15 1 is constructed of a
brake material nmade up of a material that is soft and
has a rebound resilience of 85 percent or less. In
view of a function of the bel pgtransm ssion, the
belt-1ike brake material 17 is formed as one integra

phiepteB¥nseba®lbdithed tTRLET A 1 AWK U L d ensidénerated
strength 20 anong those Iisted in TABLE 2 as sujtable

betwehd bhakehegdiserd @And Aheehetti~dlke ktwebéﬂc‘tt%-k%l 17,

I
CBRK¢pUBREGRl Hho STy el SRR 8 npating
stugerpdsichgga theake aretperrtalsgdeat oﬁ;thﬂﬁdb}amtrb@hngn
rebound resilience _upon a surface of a %EH% %W bel t
t

FESBSRRFGPPAl of B0 ARGIFY & i1tk afirfgpe showr

yp efga waterial having high rebound resilience. The

belt-1ike brake material 17 is wound around_two ,
wheel Sugthgrpereondectin Adawhidie dahet Quchne tppodiment

%hewﬂ%' ke %%r leaqe J.hﬁéjjg‘.]:kéqlgpdfd%bfai%e & rééz the

0 protrudes td formt ameter D1 |larger than t
satepf birakenfvieerdts dl5 aﬂf&atwr(m erhreal Ll tevet Rrim) FIG. 9,

Pl BE R Rt ed iGOL Rty 5d A £8 G0 I 28hotha

egbediBBbt, rlideaiiedn HrRsividiaje dfs tgemafw@ﬂt betweenhas
the wheels 4 and the belt-1like brake material 17,

PREE pPadrdingnchd Sofdreatitoy anf difAint kRfelsl wicompressed and
HBS‘:'SF:?&EH”QO and K @YuCidig de Hdi fﬁip@ﬁn Sheed9f1 ! henereby

object being 5 transported 1 in e same manner as in
theocbbodi tmbet kémamic iandElgy & tﬁmtdmm eredgin

el 6 of the nbod
bRRnapeE el 1Ty el At e aibopcind 0 4 "Geformation
bma&ﬁtwﬁeelcsn16h@805h@mmhbudt hehéﬁt tﬁé Botj ckl 6-6191,(; 10
the brake material 17 that_is soft and high in rebound
FEBPFPELLET: dcBIVES R XMiTit T0¥e 13RE dbf Rfake tpgels 15 as

BASwn by the letter S, the brake material 17 having high
rebound resilience releases the energy stored by the
compression and deformation and is restored to its original
form. However, the object being transported 1
rectilinearly moves leftward, and the belt-like brake
material 17 rotates together with the wheels, so that the
released energy is not strong enough to encourage the
rectilinear transport of the object being transported 1.
In other words, as described in the embodiment 1, the
difference between the absorbed kinetic energy amount and
the released energy provides the effect of moderating and
reducing the transfer speed of the object being transported
1.

Specific results of actual measurement will be
described below.

A wheel conveyor used in the actual measurement has a
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been | oaded, and is flexibly and resiliently

conpr essed and deforned to sink the object being
transported 1, thereby absorbing the kinetic energy

of the object being 15 transported 1 by an anpunt
corresponding to a deformation ambunt 6. On the other
hand, when the object being- tpansported 1 noves away
fromthe set of brake wheels 15 as shown by the
EehberusSt ibhe ibr aka dmtiva st havi ngrdkghwheebounsl are
resilience rel eases the energy stored by the 20

doAppesdi én ahe ddreEn@l GiPEed satr é‘sh%r%a@ chggas in the
«f gpm ver lseet,
g&b?ggﬁ% ngérﬁgﬁﬁgeés Ne%?%é?gs IggﬁgﬁﬁgﬁfE£FE¥he
brake mHmEenﬁdl1h7ﬂhﬂzhai¢1&mﬁﬁthmahetmat¢mﬂ&heb73are
so.that th rel.eased ener | S hn‘_:{)rtdnst [ or}g% eggu
§ﬁ&65PBg§ S8V |3 HdlPTT dEF8ITS D1 he” obj et
beipgler angpert eGvling lan mﬂtmrr W ke ss Kesef | beddégree.
the embodi nrent 1, the difference between the absorbed

Ehﬁepioae@ﬁewmn% qhel "ErRadetd etferiggioht, and 400

ROYhdgenbhe: gjfe gﬁlm%erf_aft cRg AN odBdUsIdHE td¥e each
transfer spee e obj éct being transported 30 1.

8peeilf wasr &s@llt’s @fncho‘q‘ruaximsm ederee gy | thereof was 30 mm.
escri el ow. d | t
HeRdbrnant e 7ns HRER R Ol BT i e 2g{flon angle
gebs ehebmaleelv\h@exlv@yb& arss cdjam;mdfnom tmelE;oI@@gere\de to

| ocated at the dead end as in t nbodlnent

R i Rater aes tang gropRaeR G 11k CTRSRE S Fhp thansport
Ha%taﬁlcte K e i R A Bl o€ © sdlseMmcsubbes

havi ng a rubber hardness HS of 70 degree and nitrile
p@bbénonawmgma theb sy ety drrslsg Hsrcmswﬁ%@rleels Thapped)

SR £6k B LAVRAE S5O LB 1S

Wneel mwAa s a@. @faeasm an Rexmercrs;alofdltmrmtamtudiemmﬁsumnent

%gree and

10 A pitch q§t n t he wheels was 31 mm An

FRe Fhaftor g Belol.

{TABLE 4]

Angle of Material of the brake material and

inclination © the transport distance K
Silicon rubber Nitrile rubber having
having a rubber a rubber hardness HS
hardness HS of 70 of 32

2.15 1610 mm 1620 mm

2.43 1655 mm 1660 mm

2,72 1703 mm 1720 mm

3.00 1750 mm : 1770 mm

When [TABLE 4] is compared with [TABLE 1] and [TABLE
3], as is easily recognizable, it was confirmed that the
set of brake wheels 15 using the belt-like brake material
17 was capable of stopping the object being transported 1.
at a position long before the dead end of the conveyor and

provided great effectiveness of moderating and reducing the
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0 of the wheel conveyor was changed from 2. 15 degree

to 2.43 degree to 2.72 degree to 3.0 degree, and the

transport distance Kfromthe starting point S

(distance to a position where the object being

transported 1 is stopped) 15 in the wheel conveyor

whose effective transport |engph-was 2200 nmm was
measured. Results of the actual neasurenent are shown
Ea&gﬁgkg dbelel QW thEABE «Bt AglRy afr i edd of . the
rake material and 20 inclination 0 the transport .

di st aBoeckiSiabilaon ar uisteeromifian [thirubberttvi s described

OBSERI 13n5" 38T o HHIGL SHUANCTS SR AN IE e FiBhuces the
Eriﬁsﬂ)%@ﬁ mg&@ﬂgﬁhﬁgﬂ% e?ﬂae:jﬂng_]l._gﬁhmwmﬂ[ﬂmé to

| S 0 ar t an i as | s
thel PrEREROCELaten Y Rt e Tt ion Taplaggnce
gioeﬁ@ba wheelenl & nesivnadine deldaq ltitee dupkel e ebi-ake

7 was capabl e of stopping the object bein

PRAEASHBAt dd Bndara ANt dm |WHEhdhs e bibkel erake
2 _cOoRveyaqr ovi.ded . [ eSS ‘
ﬁ%&é?g ﬁngvan%sézﬁiﬂQﬂft i&%ﬁgfsgﬁﬁéﬁésiéé%?gfﬁﬁé%ﬁébelng
obpaspoleeieng 1t.r ansported 1. Conceivably, a reason for
this is.that, as describe above, the set of brake '
wheel $118 % uasE 0 HIFr eflicet 3 1RO (i o (e dthe set
ef bhakebiackelkeiny toransa ted Prue Woedl$ hee f §g6tn in
obt ai ned by conbining the friction resistance

Br6ducdedapet Wben kit £ afd the BRIIITRRE bt akE®
HEE@&bﬁEd%;t@%@ Iy ,a '%ﬁﬂdhﬂ%ﬁﬁ%‘Jf“%ﬁ§”$ﬂ¢é%€i@ﬁagfaimed

mat er 1 al sorbs the neti1c energy of the object
bei ngatimarspor tsddrek.ch a point.

In the case of the embodiment shown in FIG. 10, the

set of brake wheels 15 and the set of brake wheels 16 have
a construction in which a compound type wheel 40 located in
the middle of the sets is connected to both the sets with
belts in the same manner, to thereby connect three adjacent
wheels 4 with two belt-like brake materials 17.

Although the compound type wheel 40 basically has a
construction common with the above-mentioned ordinary wheel
4 as illustrated in FIG. 11, a groove 40c functioning as a
pulley portion is formed in a central portion of the outer
circumferential surface of the wheel 40, and one belt-like
brake material 17 is wound therearound. MWMoreover, in one
side portion of the wheel 40, there is formed a rotation-
transmitting portion 40b (so-~called pulley portion) of a
diameter d; smaller than the groove 40c in addition to the
original outer circumferential surface 40a (external
diameter D) of the wheel, and the other belt-like brake
material 17 is wound therearound. Additionally, as is

clear from FIG. 10, an effective diameter of the rotation-
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10 Il lustrated in FIG 10 is a conveyor in which the
set of brake wheels 15, the set of brake wheels 16,
shown in FIG 7, and the brake wheel 6 of the

embodi nent 1 are assenbled; that is, an enbodi nent of
the invention claimed in claim4 to stretch a point.
15 In the case of the enmbodingmpt-shown in FIG 10, the
set of brake wheels 15 and the set of brake wheels 16

Jaﬁé(ﬁsmi‘tEQH%t Beliion ignpWHaER Ry e aRd, tarped wheet e 40d,
[ ocated in e mddle of the sets is connected to

beanst hbeséttgevmlﬂh whieiht $hien outd s Wdafg ©of gthe belt-

LheceBy ganneet 1hheq AGAzents &%Qhou‘éﬁ?‘es At 1 0

brake materi al t he conpound
tyaasmmeethOpmeMQHquuunaw1ngxnharamalkﬁrcdnnmﬂter d; has

th the ab t d
H| PharPEpEd ST IRrG SR 4T GOOBLT (T ot ggeential

BukE8¥ePaubi QB xite rhenMed drfetR € Pt I 1R tiiase Dfadidiedoes not
outer 25 circunferential surface of the wheel 40, and

eaBtBELt Lhek ePIscik deiwme iranspritedwmd t her ear ound.
Mor eoygr ahbn AR diHI8 RPN (Pipide Meqj.héothfé@r§dj acent

is forned a rotation- transmtting portio
@beeialHedrpuhbawqmmad(nﬁgaﬂhax hyznhﬁeﬂwqﬂbeikﬁleke brake

han_t he groove . 40¢ . in ddltlon t o, t,he ori g
BRERF LR Podir erdn Ui S0 SETRAY s (S i apnion is
pbs@tlbh@d\/\hﬁeltheamcmdme @tdtercd}@ttrdctﬁ@i bisik@escribed above,

material 17 is wound therearound. Additionally, as is

EPBRECEEIMIPI GOM®N-an ef fective di ameter of the

rotatigB 3lm 'h%lsrﬂfﬂé R RO twwcpkut@wmgei h@ on the
smal | er dlawgter dl “"neans the size in which

slghtnersuchacecéfed e Ivgich dther Bnak‘-’eo-rmablc@élpqvallel
un round t e otat on-_t 0
ﬁ regcﬁ%ﬂg ﬁ g%% er-%ﬁyhéggégfg%é)éf {Hb4gglt like

vIng anet e
brakker 7t ba@ttrhﬁie(y Itgi Marmow etiametount G]!lenﬂJaa:lger than the
surface_40a (external dlaneterlaﬂf{%the ea

BSéQlﬁéﬁ OB& Rt a - AR SF St Ae éafabOF% the
l/heeeBbodigept shaWBohpobh& tiBe %ﬁ%eﬂhM@eaﬁﬁiﬁﬁﬁnleft hand

wheel 4, however, one end of the belt-like brake material
17 is wound around the rotation-transmitting portion 40b
having the smaller diameter d; formed in the compound type
wheel 40, and the other end arcund the left-hand wheel 4
such that the outline surface of the belt-like brake
material 17 protrudes to form a diameter (D;) larger than
the original ocuter circumferential surface (outline D) of
the wheel 4. Consequently, a linear velocity of the belt-
like brake material 17 of the set 16 is controlled by a
rotational peripheral speed of the rotation-transmitting
portion 40b with the smaller diameter d;, resulting in a
deceleration-type connection that reduces a rotational
frequency of the wheel 4 on the left.

For that reason, when the object being transported 1

that advances in a right-to-left direction in FIG. 10 is
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wheel s 4 are connected together by the two belt-Iike
brake 10 materials 17, 17 with the conpound type
wheel 40, which is positioned in the m ddl e and
constructed as descri bed above, connected in conmon.
The conpound type wheel 40 and the wheel 4 on the

ri ght are connected to each-ogper by so-called
parallel 15 stretching such that the outline surface

0batibg batb- khke shiakg bl akeOtiHidas 1% ffymed dbpneier

(D1) larger than the original outer circunferential ,
pardhted adaesrhisch ashehomiedlys thes kefttare Wonpbudrscribed
t a lf t - e : Mer e
g%gﬁo%?%eégﬁ @Igl tElg[ 'rglie t%a%tng)rrlaa %t%fﬁr%mﬁloun%w a
apotndntihkigat dhi aeblotarls metstiilng e tiisorf 14041 b ya va nody

the smaller dianeter dl forned in the conpound. type .
FREL] Tt TnGoTRE coser 20 ST P TToRSRRE b efeiont
4t eHehobhattt beiput kirde spartace 10f ddie Akddridd kehe kinetic

brake material 17 protrudes to form a_ di ameter (DI%,
£RPHEY PRafingsobHecs bgilmgl tarreP A tedink siemegponding to

f .l,ne f. st tl,
PR S oefb bl sl SLPPCaLARY By, BRRSIUBAY joff e
thgeset béfngs tcanispoldted. By dhustmtders]iperaphereducing

eed of the raotation-transm.tting, potrtion, ,40b w.th .
EREEranpRPZH Sheedh afh PashrePRgtehthake the’ tidtion
deseberabeobrbypedC PN eliton ddidmIfdugte e fotad | @nabell,
frequenc¥Bof the wheel 4 on the left. For that reason,

fReRNBRetBB) EERNERONG SPARHGT &del ORIRAT RRAME SSTFREPOTted
f iggmba&%k%fd]{ 2P eelduRid Gyl Sdégf’e;e doadetbsult of

onto the set of brake wheels 15 foornmed by the
pheaklml oft tbechiotd-as shown by the letter U, as

described, wth referen t.oFI.G t br ake

mat er *3| SE?WPhg |% © ggfcc[%ea]\:n&,:hllngh&lc;n' :i:qjouwﬁgen the same
oBsekteneenys tilaexsidhint eand 4 g eddrispidted ofgumessiesl set of
and def ormed upon recej %t of wei ght. . of the ohject

Berkg vRgRiForted ormesh PYatids: BE G 9 rdtietc gt the
ebrthraphi ek BE B AKARNIRRIL ¢l LS RANdinY to

deceleration-type connection, a linear velocity of the
belt-like brake material 17 of the left-hand set of brake
wheels 16 is lower than a linear velocity of the belt of
the set of brake wheels 15 formed by the parallel
stretching as described. Accordingly, the object being
transported 1 is rapidly decelerated as if braked suddenly.
At this moment, the difference between thé linear
velocities of the two belts is absorbed due to a slip of
either of the belts. Therefore, the distance e between the
object being transported 1 located at a position shown by
the letter T and a left-hand object being transported 1
proceeding ahead is increased. On the other hand, the
distance f to the following object being transported 1
located at a position shown by the letter U is reduced.

However, in the case of assembly of the set of brake
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the deformati on anount 8 obtained by the sinking of
the object being transported 1, thus nobderating and
reducing 10 the transport speed. In addition to that,
the friction resistance created by belt transm ssion
operates as well, so that the transport speed of the
obj ect being transported 1-i33nmpderated and reduced
to a great degree as a result of the sum of the both.

WP éBs SNOWRo BByl €hkebaTaln efil Gt rE@ chifen drite teseset of
obj ect being transported 1 is transported fromthe set

orakerakee hhedbscoBstsugEgdbPyt RECFILIAtdOTRE IfGpect ion
49 {$ €an! &hbo ?%ﬂgnﬁe%h8§nbﬁﬂk%1@heQQs %@ %@§3§16@’5§€?at1on

decel eratron-type connection I'i near velocCity of th
26 betdihede brake material 17 of the left-hand set of

br ake L s is.loper than cj t.y, of

t he b%??cbglc?igySeﬁnogﬁﬁrgﬁ ﬁﬁé%1§ﬁfé for%bd @ t he
Panattebtedt bt ehiengcas1deseliioned yphc ecandisng ion ! haEs
obj ect being transported 1 is rapidly decelerated,

Hﬁ weakadedudneRiLG. 25, AFWPhP@%Héﬁie BN T e 17,
Sorﬁeﬁggﬁ lbgar ar BENQC it hﬁ. g\{}‘l%etl\’\’(hlbeéd %d Sto contact

ue to a s |p of e|t the belts.
ihpubieyeporhéOdiéﬂané@rmeUenweem tohvd gigiglectutisat ng

ransperted. 1 | ocat d at ,3_p o]y
FLEPERESERata B TRed, dal e A AR S prote v
g@@zﬁe@dumgm@heag 1a]§sg:e|ricrcelasle¢€e0a>dﬂ§ec atiherunbnckn it deel

I stance to the_foll owi ng object being transp
seEheed af Lbgosndiley BR&M By e IQP?ePfUtF@ Pete 17 is

§Qeg&egrohmafe&emheler1 he teRs e igfhtasseniy, of2 the seteo
0 wheel s 15 forned by the parall el

stretchi ngraddethe thetrebly domsiteusttdels al e forst el
E%Oafcehgraé;g%zggggrcggﬁgcgigg b?g nmg@eﬁqggdﬁwe g wound

i NTFI osite opera I'S obt ai né
ar&padi ai Eatla}t,lolnnttrh&sﬁﬁtttdfhd)lpﬁk&:ﬂdledks with a smaller
852§g£ggfegh9%htq% %%%e%fﬁﬁ Q- 2¥ ehand“%%éég]wheel 6 (see
the embodiment 1), thereby constructing an acceleration-
type set of brake wheels 16.

Concretely, a rotational peripheral speed of the left-
hand brake wheel 6 constructing the acceleration-type set
of brake wheels 16 is increased in inverse proportion to a
diameter difference between the pulley portion 4lc and the
rotation-transmitting portion 4b with a smaller diameter.
For this reason, at the stage where the object being
transported 1 is transported from the right-hand set of
brake wheels 15 formed by the parallel stretching onto the
left-hand acceleration-type set of brake wheels 16, and is
put upon and contact the brake wheel 6, the transport speed
of the object being transported 1 is rapidly increased. As
a result, the distance to an obiject being transported that
proceeds ahead is decreased, and the distance to the

following object being transported is increased.
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illustrated in FIG 13, two belt-like brake materials
17, 17 are each wound around a m ddl e wheel 41 so as
to contact a pulley portion 41c formed in an original
outer 10 circunferential surface 4la of the wheel and
to protrude to forma dianeter |arger than the outer
circunferential surface of_the pulley portion 4lc.

One of the belts 17 is wound around a wheel on the

right AN FLGhs1480cRS LT Hd ’idhrRaiali £l radhesebyd by
constructing a set of brake 15 wheel's 15. The ot her
bebembl kegbthke seatsedfalbrieke sthasurd 1%r dmeand 18 and the

otatiop-transmtt] rdd | . I ;

PaRe. BRebinRom bapd, R oSt ot P S i spihte oo
taseey bhe prhad monitrb)l, irhersabiyvwsonstyaucting an

accel eration- type set of brake wheels 16., 20 .
Cbncr%ﬁéF%Y'atP@t&PW@ﬁﬁFiﬁbﬁﬂﬁﬁgFﬁfJ§b igrs the pd¢l2 will
pangdehrakpewheel 6 constructing the accel eration-type

set of brake wheels 16 is increased in inverse _
pr opofhieoanveni 1 odi,arditdrouditf fagy enteodidtsiderthgieect is not

. 4 LAt Lan: 1t
EhbLELRERU L TSl ) e N (BB R wnoes 4
veasobleat e sellagsathemoriches ayegt deiwlgeels or rollers

transported 1 is transport fromthe right-hand set
SR Phkb ifoa ¥hESlr St TP Y HOTHEIAT Bt A RARgEES the
epyecthgeihgfl trhartaaer ar dy ?Yé\b&ﬂ%@ﬁnﬂ dp@kerion are
wheels 16, and is ut upon and contact the brake ,
#Ateprellyhmoldass faom syl oMb kaft kbjratebrhgthat 1s
%BfesgﬂﬁtﬁQg% H%b&%@o ﬁﬁ'f¥§f¥¥gﬂke‘%% réﬁ&%ébléhfor a
I'Stancé to”an object being transported that proceeds
hhekd mstdedrdasedreampadie idisltlance o nateerial$ ohisged in

Legt .being transported_ is increased. -.34 a
@5ﬁ§§qaeﬁée,uﬁﬁa%ﬁ8 é%ﬁbéﬁﬁ'qg?%%ﬂﬂé%ﬁﬁ%é?&nﬁﬁkeCtly Py an
asgenbl bAgmbhel 1.t medfhdd ake uMeealikel,5,arld gk 18hand
the brake wheel 6 in many different ways, it is
hBEsPBRe Lyomodsled, et idhk & T hiTRAS§h Mard RiCR@y splace of

Bnbagbhyeybhe oM\ 122 LIRS e B fMorddhdodper .

Alternatively, the invention is based on an idea of
using the brake wheel or brake roller molded from an
elastomeric material having a rubber hardness HS (JIS A) of
90 degree or less and a rebound resilience (JIS K731l) of
85 pércent or less.

According to this invention, it should be understood
without much explanation that operation and advantages
provided by the brake wheel or brake rocller thus
constructed are the same as those explained in descriptions
about the embodiment 1 from line 21 of page 12 to line 1 of
page 22.

The construction in which the brake material or belt-
like brake material is fitted to the ring-like groove
having a width corresponding to part of the width of the

outer circumferential surface of the wheel or roller of the
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be described. The invention, although an enbodi nent
thereof is not illustrated, is based on an idea that
one or nore wheels 4 or rollers 10 sel ected anong a
group of wheels or rollers 10 constructing a wheel or
roll er conveyor that transports the object being
transported 1 by gravitati onaBsoperation are
integrally nolded fromrubber or plastic material that

h8vesefibnaRe i dg HE o reshdy eneee tH WeesUi F8bheéd in a
for a brake material; nore specifically, the ,
radeyeal § ngladday lEs toaBIE thals khitebl eardrhigl in

al di | S0 C .
REPRST ST ol S D A LA A Rk payecace o
whtewhakli.s Hi spopée bdlayperoperustace ofnowswer, causes the
onyeyor to .,use as .a brake. wheel r brake roller. .
RPESEnARSaiA L BRFSSRbAd TR PackiF of aft Pigh Bprtion to
38pushRe tilre dunper Migel t Probriake wigdd Bran®| €ed &185tomer

an elastonmeric material having a rubber hardness HS
POEEiAn 4 Ng¥ degiade 0t &SRt a réBdRTPT%sill ehte

of . I ' o~khis
b S e ML AN s L o f Poh Dok |
expbatabiidd tiyhat Fope tatiison easdnaddnet agjesy - Iprksy i depdryent
the brake wheel .or brake roller thus ,.constructed_.a
PRE e Ofs SURTSPTISA o et 150 WAty | BT oRECCLBotE ERg Wheel,
epbedierenty pbrigvemt idiee Jlrofe pRPeedOal of tdmebding easily

page 22. 30 The construction in which the brake
AgCern&d, op5k I HNCH]A&EE raider YRR et atNe sSe1eFedOR0Pf hR

EbRgehl ke r@raQve rdadit & W AtdLgol £ asPondi Ng 110 jpart
of the wdth of the outer circunferential surface of

rhesibkdel tor fedidiarate the Wiel amnontke cbrachgonoof the
LB O 0 Bl G {0 B o P e pperore
besblyl encerdidtiapuiler winguntles antdled macéaceloin the
%Egogge%%.E%éydﬂgéakgégiggag gycture, however, causes

When the conveyor according to the invention is
utilized in a field in which electric components are
involved, it is necessary to protect the object being
transported from an electric shock caused by electrostatic
charge. Therefcore, the wheel or roller and the brake
material or belt-like brake material are made up of
antistatic rubber or plastic having a volume resistivity of
10 or less (the invention claimed in claim 13). 1In
general, rubber or plastic that is an insulating body is
added with carbon black and thus has conductivity. If the
conductivity is increased, the carbon black is required to
be added accordingly, which reduces rebound resilience.
Thus, it is difficult in the present circumstances to

select elastomer suitable for an electrically conductive

brake material. To the contrary, plastic provides a larger

choice than elastomer does. Therefore, the brake material
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5 brake material portion nade up of the el astomer
portion to separate if conpatibility of the wheel and
the elastonmer portion is not taken into account.
Therefore, it is necessary to select materials in
consi deration of conpatibility. For this reason, the
ring-1ike conponent 10 nmade-upgof el astoner is fitted
into the groove of the wheel, to thereby prevent the

Qfaisswatr@rdeabrfam%éﬂaqaaé Yorddachad el shape of a
increase latitude in the selection of a target

raner havipggaiditds sogfrasmapating |tia ypant 9% W%fé)‘élél ®f ethe
%Sté§bﬁﬁ ehﬁf%Q%n % gﬁﬁ@égﬁtgﬁi %ﬁ"ﬁﬂ%gq(grtfgﬁfék (the

er al” by |n egra
shveatibe odrchﬁlmnmerhdwuna;tﬂherbnqﬁérmatéwnkb portion is

material i,n f .the whee after rd . en
CRUBEBATEFor M40c GUOR B cife HORARR 1G0T o T oS hor
kB1aeki, ehdd Rhehicts eejtecltsr Igr SAYARONEE S cacrreta@@ with the
|nvolved it is necessary to protect the obJect bei ng

PHERSpELEEUMERGRNEd adl esinfacs iffctaudar by As 2
|
glﬁgg{ehgéb%' Ct%'%afe%c ort%{)e 31{5[}2;%\’?1‘;«{ r&eégééefrom the

ake materia e materi al
aheemadeenplﬁfth@nanﬂuﬁﬁatﬂunﬂunctmoqﬂ@@ttherbmah@ material
vol une resistivity of 25 1012 or less (the invention
8?5%&88 il ipgln113) In general, rubber or plastic

that hstabBuighshat ipiedeedy drfreradidad hdd Nosai bows bt Biskd
and thus has conductivity. If the conductivity is

rREVEa¥aEh FREeCENSen 19 Fde il ushnatas (b eRimeRks)
agsar@gggﬁs gveﬂfvf,cfuree%ﬁ%ﬂf&p%d ASS 1 1ieNesd 89 the

hus, 1t is icult 1n the present ci rcunst ances to
sehectueltasn@rrm dibiet @sloef mmizndigleguts i cdlnl ypddition to the

6?§%U§%§ gopgﬁgé q%hgﬁbeqﬁégé&he contyarny, e LS fvention

an elast’oner oes.

ﬁh?rBEOWérlbh%l@f&h&dﬁﬂaﬁIﬂﬂ terdfs of dedigniKeahgekeand
rial ;is fornmed into the shape of .a ring havin

APBE ACEb1PBSp GBI NS ot Iorochi gt FEIGR 4o W take
gheaBOtenent bl ndurfRee tofe tdistvher] WoHldel {488 of the

invention.

Brief Description of the Drawings

FIG. 1 is a side view showing an embodiment of a wheel
conveyor according to the present invention in a state of
being used:

FIG. 2A is a perspective view of the wheel conveyor,
and FIG. 2B is a perspective view of a brake wheel;

FIG. 3 is an elevation view showing the brake wheel,
partially broken away;

FIGS. 4A-4C are views for explaining operation and
advantages of the wheel conveyor;

FIGS. 5A-5E are elevation views showing examples of
different constructions of the brake wheel, partiaily

broken away;
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invention of claim8) so that the brake materi al
portion is 5 conpressed when an object is | oaded upon
the wheel or roller, and the object is brought into
contact with the outer circunferential surface of the
wheel . As a consequence, the electrostatic charge is
rel eased fromthe wheel eveniff-the antistatic
function of the brake material 10 portion is |ow

Al t hopgh . t Beipr 8s @Rt sipd¢@NieOR iRas A mesl idtsbdiment of
above with reference to the illustrated enbodi nents,
pekdl £65 €ON¥QYOTLFhe invention is not limted to t he

Co”StEfé“ 9n$ 50t g% %@%\{:\% TRy 1 g aar%%ﬁélon to

the 15" af or ementi y O precautlon

gmeséninennyefit iche wﬂm;elbe:wwanaywslagccmmbmgacm rtheermsesent
of de n changes and applications that those skilled
HV?HE g?t woul d make, without deviating fromthe

gi st pnd.techei eal elldeatafont Reew Meantdsplaidlihy iat
Description of the Drawings FIG 1 is a side view
SRbAFHGCRA eRBo@Peart ion é’ﬁ/\ﬁeé"le SnEFdre ath&si o ng

to thgigr e3ent LAVeRALAR jigh er%twat%xf’fex P& 10 g ke 25

FI G IS a perspective view of wheel conveyor,
apdr&t Con2Bfi 8 papeddpdcttivee \Hedwadt b ddreakehadiesd |

FI G RS el evati Vi t e
partigFFy gpo%gna AT%Wﬁﬁagn-gﬁﬁ%pq%¥£ wevvsq}ﬂ?f an
expbaineng, op@b&@t&@mm@d vadvaijeagest of ddweedweetion-type

conveyor; FIGS, 5A-5E are el evation views show ng
8hnP eSrake YheedSént constructions of the brake

wheel prgarghaklsy 5 %%QK%%H%WaWueW'3Eaﬂaﬁ3afbﬂ§ P&ne XI—-XI of
perspective view showi ng an enbodi nent of a ol

EdGveybr;

FIG. 12 is an elevation view for explaining an
embodiment, operation and advantages of an acceleration-
type set of brake wheels;

FIG. 13 is a sectional view, taken along line XII-XII
of FIG. 12; and

FIG. 14 is a side view showing a conventional wheel

conveyor in a state of being used.

Explanation of Reference Numerals

1 object being transported

4 wheel

4b, 40b rotation~transmitting portion
6 brake wheel

7, 11 brake material

10 roller

12 brake roller

17 belt-like brake material

20 stopper

5 conveyor frame




FIG 7 is a perspective view show ng anot her
enbodi nent of the wheel conveyor according to the
present 5 invention; FIG 8 is an el evation view for
expl ai ning an enbodi rent and operation of a set of
brake wheels; FIG 9 is an elevation view for
expl ai ning the operation of-a3parallel-type set of
brake wheels; 10 FIG 10 is an elevation view for
expl agpi mg an anmbedi WENrakRe vildels ad ha:memt:aglelse]oé
a deceleration-type set of brake wheel FI. G 11 is a
é@cugﬁsﬁrvpéwufné@éﬁnéﬂ@&g SuLtecq of e sl 10; 15
F'G d2¢E$n80 8LaKakeen b ¥ Ghetpl ai ning an
enbodi nent, operation and advantages of an
atcel poaitonn pypshsedead m@f\/\ﬁé@ sorMeyon3 is a
ctignal VI ew, taken al n XI El G
> 3gd 2g° ﬁf&l T4W|h§re h&e Vi ew owslng]')éézluclor(r)}e{/%n 9 dél lerate
abeel conpBuayOr vioe &hsledt e of being used. Expl anat| on
of Reference Nunerals 1 object being transported 25 4
wheel 4b, 40b rotation-transmtting portion 6 brake
wheel 7, 11 brake material 10 roller 30 12 brake
roller 17 belt-like brake material 20 stopper 5
conveyor frame - 38 15, 16, 18 a set of brake wheels
or brake rollers 4a outer circunferential surface of
t he wheel
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D external dianmeter of the wheel al position of the
dead end of the conveyor 5 a2 position where the
conveyor is required to decelerate 40 conpound type
wheel - 39 - CLAIM5S 1. A gravity wheel or roller
conveyor capable of brake control of an object being
transported, which has a conggruction in which a
plurality of freely rotatable 5 wheels or rollers are
arranged in a transporting ghxmesi on of said object,
and said object being transported is transported_by
gravi  at iPorextaoier ariem! t per €0t Lesafanfp¥er CBPaPéFIQﬁ

vey acterjz t 0 I el.gat
R R e B R M i e e
osndt aket tohl enswhach hapﬂngaéntqubérfnaaﬂynﬁaﬁaﬁﬁbkﬂ
surface ontohﬁQICh a brake material that is

YR $ n°F ebB r?e@FﬁléﬁEéng§dfl?e8 §§a£§9ﬂ§t tr&QCtlon

&P é&l@”@b?é@ﬂEtShd|@bgarobh@&ta%eﬁwbe&ransported is
circunferential surface of each of said wheels or

tpanaparted by ArgwawafcyOﬂﬁéepp@rrantdﬂnerth@oﬁﬂﬁyorsald wheel
§§p§81fe9fgonE§8ﬁCEBB L2l ef-13R ORI EhRel ng

ransporte has "a constructlon in which a
pIurabnéyonfmbreebyleat@ﬁawheelwhgel§QﬁiaﬁﬁI&ﬁQ;QﬁﬁﬁtruCted

ShdPearn shpBLe BB Rgorranshories rerd 1ARE A ST

Qiﬁ&uﬁﬁét@ﬂ@hangﬁ@Eb@@ oiheioe @fh,i cdaiad batased maﬂerxﬂleﬂhat is
conveyor characterized in that: at |east_two or

@,@f-*éc@@ra aapacéﬁt reReans &eslldensss iay efleiﬁ%ﬁ%&sedto
gfggft Ike E e aVpgehe t@r HakRr rAldelsh Butdndi ng

rake material therearound 25 to be
cbmemfedenbgetlherurfaceThé geavi of iedel wiyeglst |@f rollers.

Crancpor tods eTEF et PR Erafiy 5o BPaRayRierapatie ot
shakactentzed of aabobsjaiat enhm@etransported which has a
construction in which a plurality of freely rotatable
wheels or rollers are arranged in a transporting direction
of said object, and said object being transported is
transported by gravitational operation thereof, said wheel
or roller conveyor characterized in that:

at least two or more selected adjacent wheels or
rollers are constructed as a set of brake wheels or brake
rollers by winding a belt-like brake material therearound
to be connected together. ,

3. The gravity wheel or roller conveyor capable of
brake control of an object being transported, claimed in
claim 2, said conveyor characterized in that said entire
belt-like brake material or an outer circumferential
surface portion thereof is fcrmed of a material that is
soft and high in rebound resilience, and said belt-like
brake material is wound around said wheels or rollers in

such a protruding position as to form a diameter larger
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belt-1i ke brake material or an outer circunferentia

30 surface portion thereof is fornmed of a materi al

that is soft and high in rebound resilience, and said
belt-like brake material is wound around said wheel s

or rollers in such a protruding position as to forma

di aneter larger - 40 than and@uter circunferentia
surfaces of said wheels or rollers. 4. The gravity

vhee! anr ontkrerigem@reentdpdblsa rdfacds ake szoind ndleals or
an_object being transported, claimed in 5 claim 2,

5@t 8#eEdnveyor characterized in that each of said

wheel g orrgoldessits PRONLAED YbiNe? conveyor capable of
rotation-transmttinhg portion having a dianeter

Isnakeeconhanlanfoamgpbalec@uﬂo@rln%|trr@mﬁlté7rré'+ﬁ4:alclalmed in
%f££ 5 t SESOEOn%%g %a%% t%&lg% %JlWﬁﬁﬁ! dﬂ%b o? saild
rake rbl ricte

ers rsco y W ndi ng one en
ﬁhedlbebt kbkeehsake @abeu@dd arialnc saitchtricirettiarsmitting

transmt ortiQn havin mal | er di ameter,. and
BPRHLAD DERONE: RefieRe T6F SHRd 58 (A& brafiaginal outer

@f@ﬁmeéréﬁeaad @urf%legltm@lre@ft eland s efeantd@lbrake
surface portion of an adjacent ‘'wheel or roller in

wiedla probradengopdsicsi ds gonEy s test hva winghgierone end
%ﬁr 981 thTtTﬁl‘ﬂeowr%rkec L%If %rlendtr'cﬁ:{nd Sslglfcfl%tatlon-

er eo ravit roller conveyor
ta@abmetbingbpake1@@nhm@hn@faammaﬂhaﬂ dieimefer, and winding

LharaEber ghd PR RAC BalE -k ooP 30 DR (e A Gind an

brakens 0l batsri sicensifedehed A1y sur@ddl tpreash of an
said wheels or rollers with a rotation-transmtting

pdlareAt halPRG ardradetdr iSn@usdy & mt&wd&rﬂ%.wltlon as
PYLEL mcérPEER%E%Qtﬁgl Y Hace %ﬁﬁkﬁgfté?“%ﬂ%éﬁ%fgkentlal

said eIt br ake terla around sai d
sotrAacenthearmemmi.tti ng portions 25 haV|ng snaller

0 Aokt Sl PeLy YRR BECULL0EC ey OB o
BrazantehEﬁbuabfsamf@@@@dﬁ=hﬁmnﬁ\ﬂraﬂspdrtdduIaﬁéimed in
claim 2, said conveyor characterized in that said set of
brake wheels or brake rollers is constructed by providing
each of said wheels or rollers with a rotation-transmitting
portion having a diameter smaller than an original outer
circumferential surface thereof, and winding said belt-like
brake material around said rotation-transmitting portions
having smaller diameters formed in two adjacent wheels or
rollers so as not to protrude from original outer
circumferential surfaces of said wheels or rollers.

6. The gravity wheel or roller conveyor capable of
brake control of an object being transported, claimed in
any ocne of claims 1 through 5, said conveyor characterized
in that a cross-sectional shape of said brake material or
belt-like brake material is a circle, ellipse, rectangle,

polygon, trapezoid, triangle, a half shape or indented
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6. The gravity wheel or roller conveyor capable of

brake control of an object being transported, clained

in 30 any one of clains 1 through 5, said conveyor

characterized in that a cross-sectional shape of said

brake material or belt-like brake material is a

circle, ellipse, rectangle,. pplygon, trapezoid,

triangle, a half shape or indented 41 shape of one of

é%?g abg eoﬁgaefsth@ra%oleEﬁwp%@ap%roﬁ nN8owfsHdie of one
apes. 7. The gravity wheel or roller conveyor

@ﬁpahéeabbvebshﬁpeﬁontroI of an object being

Y Ry

erlzed
ma&EéI@bnﬁrobebE bnkebbeakebm&m@rmaadnppruedulqmaxmed in
structure._. 8., The ra g? roller CONVEYOI +eorized
Lapadhe Of ChRaRE dotic n SBeGOHENR Cha

1ﬁa€§£’@r£ﬁé bﬁbﬁb”ﬁgt'e&laloo&n?ibeQ&e-quked&Iaﬂ& haterial has
hrough 7, said conveyor characterized in that the

@rbkbshéeeﬁtaucﬁﬂrﬁelt-l|ke brake material is

prOV'gedff 3g§$éfg%ryh§?i'ggt281¥gg éoﬁ%Q&Br capable of

correspon an oute
bfaken&enenbﬂabfsanfabge@t bedoly dfraseip nttesh| sclgimed in
rollers. 15 vi t eel ar, roller conve

EBBEENE BF COPARS. doRTFOIa Tan SibeCyEYRy Chafdcterized
ik apsper tpe, beh&knpd tie® 1 aany rome 16f- 1¢lkad ralkd miaotghial is
8, said conveyor characterized in that a ring-like

@r@m@edslﬂoﬁnéaapﬁ & fwied TRRids @3¥619 6 wigithy P gessponding
Hﬁieéfnghakhswff aARe o fte?@l%*]] u Mheel 520 Dke of

ers ai d brake nater elt-11ke brake
aathroﬁlsasdfwhEedS|nrsawdl@ﬂabve. 10. The gravity
wheel r roller conveyor capabl e.of  brake contro
an ob?ectf% |%ﬁaY} Hs%g??idgrchﬁgga Cﬁnvgﬁfroﬁgp%ﬁie of
6takescdnthbough n w;@cctormee_y@ taharaeierdgedRbined in

that the brake material or belt-like brake material is
#RYeCBE ah 6ﬁ§§@§n§nﬁ?qﬁﬁﬁﬁlalﬁ%%ﬂrﬁ?%¥%¥ﬂﬁxﬁ aracterized

bargdngesaHPing-1ike groove is formed in a widthwise portion
of an outer circumferential surface of each of said wheels
or rollers, and said brake material or belt-like brake
material is fitted in said groove.

10. The gravity wheel or roller conveyor capable of
brake control of an object being transported, claimed in
any one of claims 1 through 9, said conveyor characterized
in that the brake material or belt-like brake material is
made of an elastomeric material having a rubber hardness HS
(JIS A) of 90 degree or less and a rebound resilience (JIS
K7311) of 85 percent or less.

11. A gravity wheel or roller conveyor capable of
brake control of an object being transported, which has a
construction in which a plurality of freely rotatable
wheels or rollers are arranged in a transporting direction

of said object, and said object being transported is



(JIS A) of 90 degree or less and a rebound resilience
(JI'S K7311) of 85 percent or less. 11. A gravity
wheel or roller conveyor capable of 30 brake contro
of an object being transported, which has a
construction in which a plurality of freely rotatable
wheels or rollers are arrangeghin a transporting
direction of said object, and said object being

Ef@ﬂ§?8f£§g b$ gréglthﬁ%%ﬁQrb@@r@tﬁ@ﬁmﬂﬂéﬂédﬁvﬂthe
operation theredof, the conveyor characterized in

chaveyonecharasteréaeaciad th@ésl s or rollers are
nDIdegnesorb&ggg whsel-3 < ke 1 | ﬁ?éﬂéﬂgféﬂﬁgided as

or plastic 5 material that is soft an 1gh in rebound
beskéieneelsldr Bhekgr awiltly nehdelomonubdld rerox grhasftorc

capable. o rake c ntrol f, n.obj t hej
P ﬁ§b6}t£8a9093| & gnd %&iﬁ }qyninﬁ%E%%lence
char agper izies ?ﬂaﬁh@? ﬁﬁéglbbﬂkeolm@Qeb&n@éyb&a&%pable of

rollers are ded froman elastoneric 10 materi al
havkageanttpbePthand REISISHELNY Aragrsrey thshr elalped in

Lessmand, asggaggmfg &3l I8RGe el \3%31119 tq{a@%ald brake

per cent The gravity el or rol
wbeebyoorchpakber@ﬂlemﬁameaquMdﬁd(ﬁrqm1aﬂnQiﬂS¢ﬂﬂ¢Eﬂc

d
35E0E8RY ' EQreBuor EhebRe Srtrhs ¥ i hEE TPy i oiff e
@f 18kkensdand reaiothnir ale%ﬂateerdeal(m R 1t) ike & akercent

material are made of a low resilience material having
ArvbPEfe resistivity of 1012 or less, which is

sel ecigd appOO;F4PDEYSyAEER! 88t 631er conveyor capable of
brake control of an object being transported, claimed in
any one of claims 1 through 12, said ccnveyor characterized
in that said wheels or rollers and said brake material or
belt-like brake material are made of a low resilience
material having a volume resistivity of 10!%? or less, which

is selected among rubbers or plastics.



