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- 1 - DESCRI PTI ON GRAVI TY WHEEL OR ROLLER CONVEYOR
CAPABLE OF BRAKE CONTROL W TH RESPECT TO AN OBJECT
BEI NG TRANSPORTED 5 Technical Field [0001] The present
invention relates to the technical field of a gravity
wheel conveyor or roller conveyor (hereinafter
occasionally referred to as a lgtavity conveyor"),

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

GRAUMTE WHERIA OF WOIER VGONVEYOR CAFPKBLE IGE { BRAKE N"CONTROL
whi ch an object is being transported, 15 which is used
WA RESRE ?Q(ﬁﬂrﬂﬁiﬁhﬁ15§ﬁ§éu?ﬁA$§RPR?$%nsfers t he

obj ect being transported by gravitational operation.

More specifically, the invention relates to a gravity
Besdinigady Fdwldr roll er conveyor in which several

r veral sets of, wmheel '
dosaerte Pty AVEH G ARG 8 PP Lephifod? s1e1a
lod leergraviitgt wissl kedheaeyomait cralibex ycaivéyner opheréinafter
bei ng traniported, t he conveyoy bei capabl e of i
PCRHSTINLY RRKELRIERAP i EHHG The hYeEph |- that is
gt Rictde lﬂﬁjt HtanPBid t (FRNSPDI tP b f (£F@d1y Srotatable

relatively lig in weight, 25 fromapproximately 2 kg

tihep i) (rafatingdadiepreach LRI &rNaFERe P8teer s,
g!e%:@ﬂfé@:%n@iﬂe?ﬂgﬁ% A ad] éﬂ‘%i‘&rs%@ﬁo@é’tfxgé bodies

ng transpor a target position. groun
fracH 0GO2AIng s ividestowker ¢irdinEerentiak suoface width) in

eel. 30 conveyor qr. roller conveyor .is,installed w
P amadipe 1 PR A S e s S S it ted.
Radicts 1% aed i pdd BIERPd Fopditg e tEaOkapd, and
transported 1 ravitational operation. Therefore,

t%m&h%%ygqﬁ tregldlg rgworted 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 of braking for
moderating and reducing the transport speed of the object
being transported, (that is relatively light in welght,
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

[0002] As illustrated in FIG. 14, the gravity wheel
conveyor or roller conveyor ls 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 comrel the transport

speed of such object, and to noderate partially or
reatiExth 410 enceResl, paielt O 189 Sstiip Do @mtstmeticml, yand can

SR o oy 54 tha e EE g 4 wldE e, e 1o
sy RpsEd 4 rg@aﬁw Sy, (HSperet | ytnethﬁaﬁegart speed

end position t he ‘conveyor) as illustrated in FIG
pf the thﬂpcdbﬂa:ingaetwsp%%%rl ebs 19¥adyatly ¢ pncreased by

tp,r
fﬁ'ler élfd%rég&{%f q%pée%% ‘?‘ndg@? nP r%ﬁfi?ul'f] to control
dnm/et;msxmi:tu:sﬂmdﬂm smm aip bextt beamd to ansierate
has to |ift and fake  out the obje

et v KR, 1150 RS0 v Stp SHOR sush 2pIeRE

gl HE 2 kd e fod® ﬂ@éiﬂiéﬁlat t he obJ ect
bei ng transForted may be accidentally dropped and

damagdec i[ltmhe-] v#m HrATEAVIEY (FRAVAY@E (1D el Pggeneral

S I‘ S a
Rﬁ%ﬁtggngﬁg) spee |s %ﬁ%%%%?ﬁ% %g%?E%SQQSiHEBn fgenerally,
mh:eaciea;hremﬂe posjti ¥orc 2o . thedepmmiéyer bras hbl tegtrated in

I npact the erties of | ec [
?I#%nggf't eéH’ %P-‘L%%cqe ?%e?’farhgéorgg&%{r]g?ng %rto
dUTYRTE vEKtlht'tfhé sfiﬁﬂﬁpm: Zdletcgrc&uné ytdormeyor THexrafuire,
suitable for the tran ort of 0 | C chlgs
Fhe MPeRaDT HHa 18 SRR AD SEORbRE A SopYRYSh,ana
Hedld L thel b fddeBEth Pf tdhdpPREda 'Bds 34§01 LAEISAnd take
the conveyor frane 5 to vibrate and becone insecure,

srcutt Hdte 3pieat fhedng ranspareted  Ayeidiag the (Stopper 20.

h%”o r#eééﬁ'sg ie%%r#}%lera@ d&rg%%éés f%&m@ W@fff‘kthat

the object being transported may be accidentally dropped
and damaged.
[0003] Furthermore, i1f the object being transported 1
collides with the stopper 20 Jjust 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 control 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 increas3ng or decreasing the
transport di stance between such object so that an
atjopyied hal tihar twldkererlylozsl hibding makth agasheppehe20.

obj ect_ st ing earlier ipn cases iLn.whi r
nunberI’bfaa‘{f{vJ[rejg‘i'%' beeRe t£%n§ &??‘if%’f e’gg%sé'%ﬁ%%t ?‘gﬂ y

IRV LRy & ed DL 061 P 'braking, cesesn i thd lophoshta side,
'ar ge nunber of objects are stopped on the copve

AnFelaratiing the chisehOeRg (tEspepeRt 33da ‘i?%ve
ti%zaéﬂiﬁgw WES- O £54 Sthd NEr Dh St SRPIFhEE bEtwaen

gravity | er conveyor disclosed i'n the present
patamtobfieziese that an b bect wibat ssbanke bater dges not

moved u d down Db d ' y '
e, Ayl € e Yo fec YRt fng)CAETloh B cases tn which
idh Taxyge awimbelh o f hobkec g e g st hassporbadt avet i on

in which, if the object _being transported on

he
La ki FRRDERORYT o, QRO (CORTSRIT. (TE HPorases in

Ritfilch |5 THSHE hitib &P o T 85§66l s 29:@991':6%&3& hén peBé&i 8@nveyor
obj ect being transported to effect the raki ng
@and gremage in ke HRRARYIPIBLtEORravity roller

m&y ]3 fpo d&&ﬁ&?&%ﬁé‘ iﬂ?ré}g&?@ of¥& u&ﬁi&c@s | nff?U dSake
ake di'scs rnade of 1ron and frxed to the side faces
cpparatuserfdinad Pravity atal it ycenpeyer cdidglasefain, the

Coi | boxes are secured .t he_ sha et ache
Breaeitdatan: gt £ 19 oo 8 i Eflce Brikg rate
WA OHR End Wdwn Uy ca HpdfaubPPaspétémhis an intermediate
construction in which a braking force is given to the

RS iriamrefigh IFRIBrek Tl LeES ArFRRgedoligbfe Fevs. The
65 MARESPHAL LA AoH O otoh 00LE) £ho cbgece
being transported on the conveyor requires braking
(deceleration), the brake plate is pushed up and pressed
against the passing object being 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 accommodate 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.

[0005] In the gravity roller conveyor disclosed in the
patent document 3, the outer circumferential surfaces of

the rollers are formed of a speclal plastic layer having
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pat ent docunent 3, the outer circunferential surfaces
of the rollers are forned of a special plastic |ayer
having - 4 high hysteresis characteristics. The
conveyor has a construction in which, on the prem se
that the kinetic energy absorbed by the speci al
plastic layer that is conpresged and defornmed when
the object being transported 5 is | oaded onto the
talde &ﬁré'ﬁe:@ﬂm athd ot d hies ©hes gy THeatconveyoedt desed

RO R (4 O . CRCHe (oL, Vet i geinétfe
dTRIISRP r&tfébftfed Cath éé‘faﬁ'ﬁi@é@i@elilféﬂeﬂﬂat hes

klnetlc energy and the rel eased energy. 10 The roller
@mmmgaﬁseul andAsformed when ckhe ttbelng Eransported

T.Ihd Ol b A TR ﬂiéﬁ?r L AL C%rﬁgéflt %lrég? Ofh& °é$§f‘§y that

e "conveyor 1s cons ed su riction
neEnEledsed rvﬂﬁaeol:m@ obrpéct Hweing | teremduyortléd anovies aaway

rubber tube  to ap braking to the nd o
P g el e isteRt tacef ot tie Gb itk hetng
tthieardypdd il 149 GRdudsd €08 B tedendx apé twéen the
Japanese Uility Nbdel ublication No. Sho 43-17875

PeinahRl Cﬁ(ﬁlﬁm and ptheyi Frelrangh RRYT %t ent

Publl tenteilo .3 ‘o
Unexam ne apanese Fﬁfa %%%%%&sé;?l on Cbl&[ﬁgﬁ ocumen
Sfaﬂ%mcmﬂtamtmmmmsmswem:we@l Dhpoabity of rollers.

P t Publ 1

i Hanyadsh 3g Shndeudfaa ' Hide The! FELOMGE dlnver
[mq:&]esm eelnstc il dol héi< by hinfl@keng| at mmmestube
u and down by the hydrauljc s sten1|s install ed as
dos ATRIT DEAEINE T iR TRKARA: a0d 9P (fhercopkraty. the
e dittite AL dridedt ¢ ddifcsl dﬁlé %ﬁeﬂcﬂ{gt he

roller, and the coil boxes secured to the shaft are
ﬂmnﬂe@qt@rﬁp@qg@n@malgheﬁx@nined 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. Hel 10-291616

Disclosure of the Invention

Problems to be Solved by the Invention

[0007] 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 are 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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braking force as disclosed in the patent docunent 2,
or in which the rubber tube is inflated or defl ated
to cause the - 5 friction nmenber to effect or cance
the braking as disclosed in the patent docunent 4,
are ideas worth considering. Each idea has the nerit
that none of the gravity conveyoers require any
external notive power and 5 thus can be sinply

ciomist trilorni exkrbic ulscedaﬁfecbbva:: osancel] 0tI8] brakingsas

sEodnd SRS et B En o8 CaaR yhEeh ™

WO iddr iy e aJde%UIl'fa’iaCﬂmeDfmeIﬂiﬂ: reMdtensores ef the
sinmply formed of a specjal plastic |ayer having hi

BFRANE (QUNEORITS FIBHER | ALY SFePER e‘“°H'|‘éecB‘fWg ofnd
SGRIE cdid B ALY Nopbl st o amleﬁeéa Nt 206w bEakt NY

the transport speed of the object being transported,
megaafy Inylthis erespedie, auwmla@%ttmfr@hbezgrtawwyor

HR S sreq Eteﬁl\%égé h?ahE&P] acﬁ@&lm@r?f &%’Xruc}:ion in

exp ains er esl s acterlstlcs
tﬂhiqﬂztﬁe(buhemnnﬁmnhmféwnhtialssurf§EGW|d@ thecréllers are

of, t eC| S a he |ndu I

Hioniy, B8 A LSS e veH ek g high
%@%ﬁ@ﬁééﬂ&“éﬁ&héﬁtéfﬁbf&é@ el RIFRITeS, the conveyor seems
characteristics is concerned, the explanation 20

Via raghiave khe cbient qmng%@anwm.arqﬂam the

t t
rlidgbry Sd a0k (g 1ot WeLIPLFagkdofe, making
ifullhaiseotcf ithmladwembeﬁ oficthe| deavlity convyeyoras
to be _greater than the restoration n_the ¢
e g e i Baent GAiRene"s Wt ly $R3Faths rne
YD 13fd e sl dHPr PES1L & OTCHNGIE ﬂﬂaa@lag'esc ofiiscussed,

br aki ng the transport speed_of the object hgl
Ahgrked e Rriide eetiies oh ,gp%ia{. astic, so

da5f [dHd %&Hsﬂﬁl Sappl FYABIEL £ %lhéﬁ?s Suhkndénl N

the lower left columm 'on page 2 of the sane
Fuisi themniarre . rad ofar 305 tthe expianation ovf othexhighe| y

'H?@@@resfgncﬁg été%&giics is concerned, the explanation
virtually implies that the special plastic layer 1s slow in
restoration after being compressed and deformed by the
object being transported. Apparently, 1f 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-hégh hysteresis
characteristics. The special plastic is therefore not
apdraaide @id aadvamtdde bssbdbt togt fodém othencBbavagteristics

bei ng transported that is as, |jght in, wejght from
and her aripnse ataihe sasotat SplasficClaver Ravifd nien
in?}safaﬁﬁwfcﬁéhea@wﬁﬁhémyemﬂdarspe[&(m]pmut& exs

of the present invention consists in providing a

dharefonhaet carmdklenable ablakl €QntReprakesgpRrEEPL of an
fﬁjéé@%' rgé’q(&.bi tendiatyd Saé‘sligﬂ@tiﬁsgﬁigﬁg as from
ely g t aple O

t'0 -appr oxi , e conveyor being cap
7 #ge topren dpproximaiee ataximemdof c8lukg ngwhhichsphsran

speed . by Kkinetic ener apsorpiion of a brake whee
(ﬁgiﬁﬂﬂﬁghr?#HQH? Qﬁﬁféﬂ% %h%ﬁﬁ%#%ﬁlng t he obj ect

Heyoue I AN sgwjéeEl d tie (e seniell Envénticmsponsists in

st oppi hg such object at a rescri bed sto osi tion
RESHARLAG 3 |97V HE WHeRY (SONYRYRERF EOLGE POBESEPT
RANABIY £ REKSPSr D Vén POBFdct PRAD01§! 8B Yight as 2

constructed and bei'ng used at |ow cost. 20 Means for
&o i ppproimately § dodo]the eenyeyenrbebng aapahbie of

. . ) )
Ho S e 455 i n a1 0 SUNRELAG BLenoport: spoes
ey ailres toffc kg cattsatptfommob g detakei witeel or brake

transported cording to the invention claiped jn

ST, ‘i ¥or deqshoret {Fe IS "nidet Feli tangportea
an e Sadie ad# trEnsPEeE o ét@%ﬁ@@%ﬁi d8ject at a
direction of an object, and the object 1 is

mrarpoihedi o Resition il thpet ApehLinghEhe (@haYLFY
R it dod 68 AR EEY'fp SLECHES) BESLE pover.
3 inglkelmmly erondreciodd hand e ting cased at low cost.
circunferenti al

Means for Solving the Problems

[0010] As means for solving the problems described above in
the conventional technology, in a gravity wheel or roller
conveyor capabie 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 1s 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. [0011] In a gravity wheel or roller conveyor
capabl e of brake control of-ah ©bject being
transported, according to the invention clainmed In
cdwmifadk of macghlof ythe whesly &rroebleds e wheels 4 or

G 0.8 e RS JE oSG8 i 87

WHriakid Addriirdl aerad i s edt by eyrdnsported, according to
characterized in that at |east two or nDre eleéée?ﬁ%?ly

ddieadaiteninan clained oin slakm 2y A RIMERLEW
%t&d’ﬁl@'%eﬁ@q o 'll‘cﬁl.ﬂf’i‘eléméfé ' @J‘:r V\%@d Oidthe

themto be constructed as a set of brake eels or
Hiranspanting directipnrofi @An [@pjegt THRNd ntheebjlect 1s

' I V. I
cq&ﬁdvne rf%a%a@' 281;%‘}%? %org%%tééﬁr% an’ 1gl‘he[)JQ!echn${ eyor 1s
fiarmpdteaniEd tid, thdaiatedleast| Gvon & fidee conlegbed
is char ct ri ed 'n t hat e e re belt-1i by ake
el d (i drord i, e | Sennggtea ESdStner by
tvmf(ﬁq{g i béﬁ-’ﬂk@fbﬁa]{@ttﬁt@i‘iéﬁai'l | Srowhd Bnén htghbe
in rebound resilience, and the belt-Ilike brake

mAnatTcted jas bRt F BIEANKR YRl SbEAke oreLlers 15,

S &% tig protrude to forma dianmeter, larger than the
out er C|rcunferent|al sur faces of the wheel s 4 or
rl@dlerls T oo iockhecladmed i in1¢1&4mmm is thejgravity

ravit wheel or_roller b e
e, % e el AR D T e a8 "an
Jjaut’ bellily aaramported, Qﬂ&i:ﬁﬁ@riﬂ wllaimthat THee conveyor
set of brake wheels or roll consfr.uct ed é

O RATAS RIS A IS TEITe e LF LIRS (BTRR
i Q0 ARSI 4 | it 20T d 1 urdie 1 8n 1 pet{\éh dthereof is

di aneter smaller than the original outer

formed of a material that 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.

[0013] 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 one 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-llike brake member 17 around the
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30 circunferential surface thereof, w nding one end of
the Dbelt-like brake material 17 around the
transmtting portion 4b or 40b having the small er

di aneter, and winding the other end of the belt-Iike
brake menber 17 around the - 8 original outer
circunferential surface port+ot of an adjacent whee
4 or roller 10 in such a protruding position as to
farigimadll owtear ¢hrgafélentidl: surfacei peobiencofi ah

bt S o ok O larlofo G 4R oo BEfplA posteson
AP Ed¥m K akEarmordF 0l affe ANth&P) B18é HEtEH circumferential

transported, clained in claim?2. The conveyor is
awrfagerthexeefh. t hat the set of brake wheels or

r ' S %ﬂn o¥igims epeheRé Sh&vit
V\[Iﬁiede SFE%E? jf'gvro %I? :ﬁl V\Agttyh% er!jé?g?i on-transmgtti ngY
pdree oo rakledconzayon capibbhetef brake cconbunlapf an

ol neth el el Sy 1 DAL 1 Gonveyor

Y alldradtansied tiMothor ttlitnsseéd obrbrdie havéells or rollers
smal | er diameters_fornmed in_two adjacent 15 eeis 4
eats 4 or

8 g |canstpcied PR RTIHLGIRG fOHntRei
Y Elerd ' HEEY | At S ERCESadmi PEI NG SSbSt P6n 4b or 40b

rollers. [0015] The invention clainmed rn claim6 is
thevipag tdiamghast smaller ckhaparyerigipabl @uberbr ake

C bj [ sp ' [ _
Sl oV £ 5o Ml L98SEEY a1 PR -1k
Ghakas neriereical M7 hatound rostsa tshan + trahsmitiajmeg oporbbons 4b

br ake terjal 7 or. belf-like brake materia 17.1s a

&2 408 B ana e A e Ty chremes b bre, ad)Soént
WHeRIH & ox hAd {14198 M@rsd ndlenice €0rprotrede promheéseginal
shapes, or a hollow formof one of these shapes. 25

[0S chrcunfRzantiak| wirkacen of e Mheelncof Boigrs.
;ﬂg?%%ﬁﬂ%ﬂéﬂﬁﬁqe YOla iRt f Safih 2 C1 5 OPhE Ohrity

el ng transported, clarned 1n any one o
siheials dr troller Kunweayoeoapalsle heff doxake zeontrnol hef an
to ejebcrta ee:i.m_:; 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 one of these
shapes, or a hollow form of one of these shapes.
[001l6] 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 1s characterized in that the brake
material 7 or the belt-like brake material 17 has a bristle
structure.
[0017] The invention claimed in claim 8 1s the gravity

wheel or roller conveyor capable of brake control of an

object being transported, claimed in any one of claims 1 to
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material 7 or the belt-like brake material 17 has a
bristle 30 structure. [0017] The invention clained in
claim8 is the gravity wheel or roller conveyor
capabl e of brake control of an object being
transported, clained in any one of clains 1 to - 9 7.
The conveyor is characterized $n-that the brake
material 7 or the belt-like brake material 17 is

fr ntte iconvelylor disaphaxfacteriizgpdidn ridhat dihe brake

' t { idth .of th t
el ot the a6 o A €afiag 17 15 Formed
LG td GHS]shdpe g etF Oy Aar kg width acdiPespoiiditng to part

gravhé¥ wheel or roller conveyor capable of brake
Ghifigithhfoftheuker i Frpnferapetabsusfareeef  the wheel

aﬂ)blo%ﬁer_cl yms 1 to 8. The conveyor is
C

aracterized I1n that a ring-shaped 10 groove is
flar0ie] iThen imvEnivicre gaimedh i ¢leimu? eis the gravity
ci.rcunferential_surface of th eel 4. ar r r 10
et i A aor dpinie it Orike Gpfhol or an
e dialveinhg trdndparted, seldimsdoie. agP0divé dheclaims 1 to

invention clained in claim10 is the gravit 15 ee
" ¢ SPpeFoBYRYEFort %o SHATREHSE peR d T FRatol® gringr shaped

&
%Bd't e D& bk d Geh AW S8 hd Pt PO SPCtRE GhLeFB

o 9. The conveyor is characterized in that the
istcumfianential surface oft|the wheel Ak onereller 19, and

[ t [ j Vi

heiER oifed 8 T g ML A 00E GG hbOPla1 17 1o
ridltchedl dresdalergrodvd S K7311) of 85 percent or |ess.
[[0020]. I n a gravity wheel or.roll onveypr gcapabl e

IO e e dpn diapen Sh ot LA LR PRE Grdvity
e didy L 1dhaxd t apdll eS| Braikd doddroR of an
plurality of freely 5 rotatable wheels 4 or rollers

PPIAGE ReiiedFansReRtathe okainag iR Y RRefOfrclains 1 to
P) ehe BBAVIYED G RHarhdtriked UOTHEE Bhe brake

gravi tational “operation. The conveyor IS

material 7 or the belt-like brake material 17 is made of an
elastomeric material having a rubber hardness HS (JIS A) of
90 degree or less and a rebound resilience (JIS K7311l) of
85 percent or less.

[0020] In a gravity wheel or roller conveyor capable of
brake control of an object being transported according to
the invention claimed in claim 11, a plurality of freely
rotatable wheels 4 or rollers 10 are arranged in a
transporting direction of an object, and such object 1l 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 matexrial that is soft and high in rebound
resilience.

[0021]The invention claimed in claim 12 is the gravity

wheel or roller conveyor capable of brake control of an
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characterized in that one or nore sel ected wheels 4 or
rollers 10 are nol ded as brake wheels or brake rollers
from 30 rubber or plastic material that is soft and
high in rebound resilience. [0021] The invention
claimed in claim12 is the gravity wheel or roller
conveyor capabl e of brake centl®ol- of an - 10 object
bei ng transported, clainmed in claim1l. The conveyor
icb Jeot dediarg Zerhnspaiesd | hel dodeed Meelaimrll he The

ﬁ%}?}k% ol L%E‘a{ﬂ%rml d eé'sf? Jﬁ?%@%‘? “gég%gal;r the

ke il érd ebdinibIdsd | £061R can Jé:EaW&ﬁéi'iofmSEerial
percent or | ess. [0022]The invention clained in

FRving i THRRET fpardnpgsH %oh@%@o?’d%ﬁa%?edﬁﬁrﬁ?aﬁﬁ Tess
ré)':éﬁo'ﬁf% %sefii&?éé‘g(.]ié agpPPL § e ss ap&BEeht or less.

any one of ims 1 to . The conveyor
dmmmm zi;wentimatclmnm(am glatmi hd i%l the wheed or

c!Ié'I; rglcborn?vl% ?nptﬁ%ééﬁlb7 St 6{3&@9&& H:gf gf gﬁ onect being

a | Oow resrs ance rat e
henangported UrElatmsd sin vany ode 16f 2Zcbaimess, te elm:t éthe

anong rubbers or Iastlc 15 Advant ages
I ¥ FDo $inWE¥ﬂtcgm?e % £r%FI‘éPe roller

ClY VP Mt h A Ak %ﬁé):_:ﬂt@ Pr&s efthe ilﬂé’Eﬂllﬂﬂel Br&k&éPhiterial
constructed by arranging at |east one or nore brake

vWe@Fﬁ anaste M@ low resistanes nmpterial fhaging a volume
dﬂvftf élldlhaar' ie?%f t gé9eBBdahafiBn nPanSB%':‘:?dor
s Tixed onto ere

res | ence é outer circu ntia
lidstclcsof each of the wheels 4 or rollers 10 so as
to protrude to forma dianmeter (Dl1), larger than the

outer circunferential surface 4a (external dianeter D)

laveattagds (de thectvaition!l ers, or by arranging the
set 25 of brake wheel s or roIIers 15, 16 or 18 in

V&2 YThe Eravbe YRESE FANVRERT 07 Frller| €PRVareL, o
%Mi% tﬂgeﬁl{@rpré@éﬁ‘ﬂ foteh € 1dh KEs bEAkS1 PBESHEBLucted DY

by arrangi ng the
arranging at least one or more brake wheels 6 or brake

rollers 12 on which a brake material 7 or 11 that is soft
and high in rebound resilience 1s 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 outer 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 rollers 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
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brake wheels or brake rollers nolded fromrubber or a
plastic material that is soft and high in rebound 30
resilience, thus nmaintaining the gravity conveyor's
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 lithe object - 11 being
transported 1 is reduced and braked by the kinetic

doeciirgy -tatEsinmied perid i redwded handrbkakedcby sthe kinetic

brake rqllers, thenselves or fhat aof the hrak

AahaY SbAQTRING] ORS00 Phothe (hrAKG Yhels or brake
HICWHL R 1 vl fREcnat dhetlve WhiEské MitéPLAEr S Pitted
the friction resistance of the brake wheels or bra

ke
it rthe HamRecelveroutnr Glrewetepprtiakesuptages of the
'@'f(?eéllsalor %ﬁhé?é‘eér'fhéof’fi@éfoﬂ Or&ﬁi‘éf%!lcé of the brake
redu e obj

ction in the transport speed of t ect being
wheeslzprae briake ndklérskihemielves oppi that hef obthecbelt-like

el 10 tr or 1 at th rescr,i.bed .stag
Yot Sipteihar uhls” nikes &b EeRHRIE 8 Wontron o
Feddctilda 1n)tHortrdmeporg spéed obf ethe bsbjgct being
transported. 1 is not particularly required. The
SHRAARAT R k(o dhe PTAGHRY Fof /LR oFhangplect being

hand] ordthea ob) £t e pPesEPIBEQ" be8plpdaetibal. hA¥Eordingly,
to 15°71ift and take out the object being transported

thendianpey (referepirrnungirak 20 vof KFiH ¢ hbh) for stopping

R fi ' V, [ r

Sl oo, BEUEE Banapitda £ 16 n6ElpaPELoplErly requized.
st oppahearupdrator wiorexmnds nimdiirenbnof thereonveyor and
fear_.of vi bration .in which the conyeyor is 20

PAMUIRE e (PISRE (SRR IRARRTEed ol 40P S B0 hPRY feto
afifr L [t tHe Wjast being transported 1, wavdiding
the stopper. Thus, there is no need for specia

dhearRfaRRAT: and GARt WeTly WHehQwh &b lcyhky | hdloreover,
R o G5 A SNV 10146 e L EriREBLEL a2 may
apdidcdbdenatidily th&gtopmek@nd kecpnetdamaged. wikith addition,
gc%%erreatjisor}m()ffevaiub roaf ia? nvﬂgrailt S tin ‘Avkv}'nfgh the conveyor 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 1s possible to transport an object
that is as light as approximately 2 kg to 8 kg in a qulet
state with no generation of vibration or impact, which
makes the conveyor suitable for transporting objects easily
affected by such vibrations and impacts.

[0024]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
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makes the conveyor suitable for transporting objects
easily affected by such vibrations and i npacts.
[0024] I n the gravity wheel conveyor or roller conveyor
30 according to the invention clained in claim1, when
the object being transported 1 is | oaded onto the
brake wheels 6 or the brake A&l lers 12, the brake
materials 7 or 11 that are soft and high in rebound
e 1l 1 dmmiaLyarde fomed |l andabsorl? theskinenid yenefrgy ned

and absorbp the kinetic ener encrated at the tine
&ﬂf}%ﬁ%ﬁdﬁ&hwﬁm ffépo'i}?%cltg% B transported 1

noves whel tHe b jder iedshy Whietl Spdroéa t handwek caway from
rollers 12, the brake materials 7 or 11 rel ease the

5
akiy dthepds iy Phhay kR TR erR e FRSLRYRLE
atdigid1 L7 Whady fﬁf:{%ae VélerdPes HPbECdurth§Othe

transported 1 1s rect nearly transported in a
tdeerfipamtd tillond | anet tanen  resgtoxed thetheik corhginal aferms .

11 are ot ate nd. det ac get her :
Hewlyelir L BT s flg SR ABALETE ¥ rdfctt dearty
Mgk e gy daamgerckddendiyedoloniogrlesreds the brake
i nfluence _upon the rectilinear téﬁﬂg ort of the h
FHCEFIAIE iy OF rna (RREALSd ARG (R LARE G FURY hogntner
it &Hd Rdels NPEIERS FRIChekd €Pb 7 AdDid IRIRKRNAE the
bet ween the absorption 15 anount of the kinetic energy

el aared| @pangphahfan aicremely hkow iggree ef influence

I t i ' | C t

RGeS e i bf BRETniget BELng
dperasiporteahd acaeht ttge satid o rpicicrma t amguan do B r e nkginétic
transport speed of the object bein ransported 1. The
S ] I FERAET g DL L SRSE HRTHEATL doheh R P L0n
aMcurt off thd NasOId &maesy dind hthodegtededNinfluence of
transported 1. If a necessary nunber of the brake

hecleper gy that nnkeases|the kinetles ARexey HiEh Eegpect to
e erér&gl%}ﬁ: of Nhe IS EHSPEE b Pind p\Sr O&d €L lemerges as

being tra orted requires 25 t0 be noderated and
ropeuadd onarandl i spogdthdes of Imederiking and braking the

transport speed of the object being transported 1. 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
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the transport speed of the object being transported 1
is 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 |ength)
of the conveyor 30 that transports the object being
transported 1, it is possiblase reduce the transport
speed of the object being transported 1 to a desired
\tescIibéd stepnpbsstieme brake control for stopping

th bj ect bei t ted 1 at - 13, - d
S lrRan e [lrmes Wiiee £heoh, brakarEat Lebr T pBEch the
WHSI$ 4 oMhikd £HE1erdeEd StheRielPEs & EN61464 from

t hensel ves are nolded from rubber or a plastic
eithbe | of Hautplas e tmaferhahthat 515 epetihdandshighnin

%eﬁ:dﬂ%f@ s %@;ﬁ‘{]& | Qv nﬁé%&] S5CP% ?Eﬂ? hiﬁ@eﬁ{: fbH%addording

an | I'cal "operation, W e sane
atcby arit seiess , 1 L sandb €l 21c campl demetical Oopéravtona withothe same

br ake wheel ke rol | 15, 16 18 in which
ANGEERS G K€ FodfRflned; (o1 Ters 10 10 are

qUUEElvitbrd G edderoP)bidlce bithéel s ker hakee TBbELeRE 13, 16 or
as in the invention according to claim2 or 5

18 s ywhighe a% 1eagbrtyediasent (vReely bcPhcknllints 10
ta%ldé “ddritfe &K etoé@édﬁélh Ay vlﬁné hed1+S1YRe Braké material 17
node t he 10

rate tensi on an eels 4 or rollers
@E\ird cchearlnyen i ¢ racerirding 180 actatmageerob. firstly, the

el,at | N r
S S QAR e e BRI FBE Befh ;1 1RE braxe
dlateri@biITcthat i whind with medérat&ctémaken and the
materjal 17 that. conprises the set of brak wheel s or
fon pandpEhfd

§ &t 19 FablerRy ¢ proeifes AR ererat
rffidr el N ndderdeing | ake $Eé*£h@niﬁéiﬁfaﬂ§%%rt speed of

protrudes to forma dianmeter (Dl) larger than t

diheerobiagt thfthathtialleadedces of the wheels 4 or

IP] et " Vo AL 90 S5ALIR B icn ehe
tHed tsctikd Hrrakée métestial 17 that comprises the set of brake
wheels or brake rollers 15 and 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 object
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 c¢laim 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
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25 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 tine of the loading in

the sane manner as in the invention according to

claim1l. On the other hand, -wAdn -30 t he obj ect being
transported 1 noves away fromthe set of brake wheels
dreingkiransperted 5l ahsl néctibineanke transpented. whereas

| h t j
AT PGB G St S AR CHEEALABA TRy S Bether
-wilth 1188 nghéebansposi ethd rellersildoneadd ya result, the

transport ed,. whereas he brake fq%erials grﬁ rgﬁated
ARPURE R ctheEgle HeReTqy (¥t eToRREFE H°0FPBhe

il Fiddar Abrand tof tfife SWHeEE Bbih§etrehspsetied 1 is

energy with respect to the 5 rectilinear transport of
textrimely sraklb, tandsthe talsarptionxamennt yofnhhe kinetic

%ﬁg e%é?ﬁ&i}ﬁempt &%941%& dednt £J64 Bo in‘f'o%erating

e are advantages to noderating an
ek i bacplt irey t the sStoanspaee dspéed hef obhecobpechgbeing

transported. w t he dj rence bhetween t absor pt |
AR ten With e L £4ERTSe FatHREn e RR0ED R0
elifduiivt Vo4 hthé aenestid Ceidegphandt tihei Pgléassapensdedy with
1. [0028] Thirdly, when there is a set of brake wheels

Jrespestt ke the RRIGE Petrdt FXRRFRAT P whi ch each of
0 | . ! .
rﬂc}?’azt%]éiﬁ Oryiilh Ofné Pl | ££ Sa 106t Eoﬁrﬂl_‘:‘bﬂg duMééDsaor

ansmtting portion 40 aving a di aneter
dtoskmts ek6 thasningina oconstoicbiorrini whichceanhi of the

surface therepf, an e -4 ] r -
o 4 B 70 of i ERGimaly £ DFuried vHEAE, fifagton

maaﬂmﬂma@awm%m?maﬁngli andiametanddi remailler than

end i s wound around fhe origina 20 outer

G QRN | GH CSR R TOR T8} PHELOFReFhaTepE. and one

retld &5f lhd e fkdrObakéi Mt &ppali PP 66 wOuhQr8réund the

di anmeter larger than the outer circunferential surface

itatatsfonrst ranamit t ing ponkien o4 e dhaviieg athe 4smaller
diameter, and the other end is wound around the original

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 veloclity 1s
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




10

15

20

25

30

di fference of rotational speed is generated in the
wheels 4 25 or rollers 10 and difference of |inear
velocity is generated in the belt-1like 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. 30 Especially,
as shown in FIG 10, in the case of a construction in

Woraloh GAErRs¥F dndaa Werd t ¥éh { ©fanshitting pporten having

with a rotation-transmtting portion havin | ar ge
@ sHamater spakler; than dtheoxd ginad e?jeﬁ?'g’ﬁfe’éﬁ‘”g%%

surad®'diP i iR 18N £nd 0f oS rdd A8 F+bAO0ana in the

portion having a dianmeter smaller than the origina
dgieagu dferihe ivileelk 4G aaxe eenneptethckogethenoby the larger

I t | n..f t i, t I

R R O 40015, A1t g0 tit, o
@onnedtl stajdtdiernitmyreties pordtbors, smalleondbanetier portion
t th th tag] Iy [ t ti 4
A1 e eyl and S mesint | RAF thom i ths bife | Beke Ehke
i MMl 17, a 414 Uik Ledbly 0seelits DBévRéén the

the rotation smaller dianeter portion 40b and the

Fotatiore st ldemk dianaken Partien ok Rnd stenkelhsl ke
HEHNd md i1 dY AP R PR Qdrddif O0neCIa MUl L, the
transporte IS re ma

uced or 1 ncreased, whic es It
prsgisgort cpead df dide dujrcblbéeingakransported 1 1s

FedEed Bt e diedy dhLTE A Bt Wibafhndgts fave brake

Honrawd i) viaridwE ewages € the transport speed of the
obj ect. being transported is required to be pnoderate

Z0fanEequantly . Al HALGREFICY HIBRSE QT peshy of brake
}J RO Gt akd %&ieﬁds tpi bfg SiPPEEl atd dbPpdéédcin a
effe engt h) h

ctive transport on 20 the conveyor that
tplasporhiers [khe i mnspwihepeet pbrikel dbje¢t being

R3Sty 1 Sl UF 0 0 O ES RS ox o
@ place where the object being transported is required to
be stopped, in 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 Mode of Carrying out the Invention

[0030]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 objedt 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
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carry out the brake control for stopping the object

being transported 1 at a target stop position. 25

Best Mbde of Carrying out the Invention [0030]In a

wheel conveyor or roller conveyor having a

construction in which a plurality of freely rotatable
wheels 4 or rollers 10 are arAd&@nged in the

transporting 30 direction of an object, and the object
ledlimopntfrearesoia le sur fdce tonts pihich dybxakeimatenhal 7 that

peratd,on S G I
W e Coind Ml SR o dfid e IGRE £5084d0a Fhoas to
Pbrotaanie ey ifgraa Cmtaiieteﬁﬁlamgér: uttisn etthie aduser f ace
onto which a brake material 7 that 1s soft%fnd hi

IGRRBFERENEA T IR 9% ,8PR PLtRY Wheels (4 ?omllers

figgm a diameter larger than the outer circunferentia
surface of each of the wheels 4 or rollers 5 10.

[lmﬂ] 1A tanmnatingly . tthere Aare Arzanged At | east opre or
1
S Fefe UF, ol Yl U5 ek oL 15, 6 e 10 4n

ad;imherat Ve ts tvoror mbrerselldcted adjmeentovheels 4 or

L Sl gl S YD i 10

brdie iRieial a7Hietedrddidd. i s soft and high in

rebound resilience, and is wound around the wheel s

4
or t h@qsﬂlqaér:'é’ 1cthe, halioliks Rrakp natepiat 517 is made of
Y HERE dDnd @748 5 4R add D AUH Ofn LebddfdntEs Ml bibe, and

rs . The set of
brsahmuﬂdedmmrd Umﬂ(ewhaﬁlﬂert a3 the m1msm uB®ecgis to

B AL Bl B peer

Iiiridunfiererat il tsuitades tomntwé)bvmﬂs a4 dbenedErersll )o.
20 snmal |l er than an orlqln outer circunferenti

|
Surf adde mR% & S W PTARE Heobiets | fRamay be
@BﬂgifﬁﬂﬁﬂdeSZQLe set of brake wheels or brake rollers 16

by providing each of the wheels 4 or rollers 10 with a
rotation-transmitting portion 40b with a diameter (d4d,)
smaller than an original outer cirdumferential surface
thereof, winding one 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 dlameter 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
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around the rotation-transmtting portion 40b with the

smal ler dianmeter that is forned in each of the wheels

4 or rollers 10, and wi nding the other end of the

belt-1ike 25 brake material 17 around the adjacent

wheel 4 or roller 10 in a protruding position so as

to forma dianeter |arger tham the original outer
circunferential surface thereof (FIG 10). To put it
ithededi! it wiyding tise (ssbt 4l tké bdke cm\astenj:alth'é around

S S el P L By LS )

'laiid 1A LN £d | i (1P Neddh how i o tmj&amet@meels 4
smaller than the original outer circunferentia

an fredders) A0 3prammotaik REREFRAS RS RPBPATRE §P oklae

R R s T R S SR T

edte 1of t\nrzrbkiﬁrﬂ Nmeels 4 or rollers 10 so as not

A SRR ST L4 DA FLOBBHIEE enp wnoes

cnvalyorl r 3D eatitiyd®using IlSrdleéSwINa@lé Oor brake
construct the wheel conveyor_or roller conve usi

M@%é@@%r‘"’!ﬁ% 4 1oFf | kleF 0 (Fhemsel %ﬁ are Made of
f
AR o RIER, YR RN 1 BOLEURA 4 384, Beboune

Eesddiiegrte .l [ 0033] The present invention will be
expl ai ned below with 15 reference to illustrated
enbodi nents. First, FIG 1 shows an enbodi nent of a

Embodimestcadl conveyor according to the invention
claimed in claim1 when in use. . FlIG

dO0H e, PRASRP HIARTRPERR At b%ﬁ%@aéf@e%r%%?\w with
&k%érecdéé &3 SNt rde ARIMEEitén s, @ 20 brake wheel

. In order to transport an object belng transported
1 by gHast.atfilhall cghaws iam enbrdiwsiieyef a sgravity wheel

conveyor according to the invention claimed in claim 1 when

in use. FIG. 2A is a perspective view of the conveyor,
partially broken away. FIG. 2B shows the appearance of a
brake wheel 6. In order to transport an object being
transported 1 by gravitational operation, the conveyor 1is
so installed as to slope down forward at an angle O in a
leftward direction and is supported by support bodles 2 and
3. The angle 6 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
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so installed as to slope down forward at an angle O in

a leftward direction and is supported by support

bodies 2 and 3. The angle 0 is generally determ ned

to be approximately 25 2 degrees to approxinmately 5

degrees. The wheel conveyor shown in FIG 1 has a
construction in which a plurdBity of freely rotatable
wheels 4... are arranged at proper intervals in the
Itnqpsiﬂrruﬁ ali ghtweilghtt obiect athateizrapproximately 2 kg

%1 AP AEE ¥ e YeLORE R 147865t of che

ipreagsrtl | Mnven tiesh As Eah jfe dhieowheslded dizise@n d}hzdrnal
IS generally made of nthetic resin or hard rubbe
AAMRESE (R RF FABQHY GI0 UB159 RRAIE RO (TB- prRfki 28 gpter

@ré&ﬁbﬁ?@:{tﬁl %ﬁfﬁﬁﬁé{\’%ﬁrEbWte@ﬁ ﬁnﬂaéo'ébout 30 mm in

approxi mately 2 kg to approxi mat el y 8 kg in weig
widith sAaniCtl@Jhe@let@Beﬁhé'-hepm i (Mshanse FEMWﬁen

t

aﬁ%%yq Lﬂﬁhﬁﬁg%égé§%&an §h¥ %gmircu%#gégﬁgfaéiéﬂeter D
ff ferah aff attonltwiidie en 4 d.mbammrso mmin wdth., A

pitch petween t wheel s (. di st.anc et ween__axes) |

B ppr OARRTPEAE £ b e T ) L5 SHE oF Epig Wheels
aydatda tie Maﬁhﬁﬂraﬁiiﬁe e edbdd L place dinstie bunéel
wheel 6 is one or nore wheels 10 Iocated in an

AAteRRY | \Ehatt b kP Fake 1 e GRER oL iR nple shown
r;{}Pthc,s :ﬁ Slﬁi/r %ﬁ@ia@ﬁl@fnmﬂfmﬁ sfﬁmea Nto
t hr ee

e nunber 1s not limted
tthmes)) Immﬂumamm al at aad%@@ld@mdvmm@tme

t,ranspor of t 1|

SRR ke e b e 0y AR £ 1 5 stopped. ena
ttwvd \Aﬂv)eéma(ttﬂfb lﬁmﬂ:e:plmmcae Wheited to amqnprloe@md in a
of the object bein transported 1 is required to

a4 WheFs & FRPTY (RPeRY L B‘Fet‘h L RB ?9
drifd@al 1448 LdANSRA o | B HhddePitédCak® nféd@é%d in

20 (O&,4]A specific construction of the brake whee

ithes middle of the transport travel (effective transport
length) of the conveyor.

[0034]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 perceht 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 (D).
In the fitting structure of the brake material 7, as
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in FIGS. 2A, 2B and 3. The brake wheel 6 has a

construction in which a brake material 7 forned by

nolding a material that is soft and high in rebound
resilience, which is rubber or plastic material, such

as an el astoneric 25 material having a rubber hardness

HS (JIS A) of 90 degree or -l ass -and rebound

resilience (JI'S K7311) of 85 percent or less, into a

riIgud tietedane FEG i X3pdaogicows poteion 4c is formed in the

circunferential surface 4a_of another. ordipar eel .4
séPtéé ¢ I %P#%ﬁ%%n%%%f%?eafal%gthﬁ.%ﬂﬂﬁioxvnﬁPg,the

391 iy £ B2 b Yale®@ hAXEFBAE! ¥ MolBba aLAter &t sedecifeilar shape
the outer circunferential surface 4a of the whee

4
tin fepetion akgcforeednbate timg)groovenportienpgc. to thereby
S egial 7, as - 19
i#4%%3#@é%;ﬁyéﬁﬁxi?ééﬁhga%r%bve portion 4c is forned
in theA shaft &imadefef anetal $srphercdd throughwhebbss hole

o and the ring-Jike bra materjal 7 |ded into,a
Jaftied (s Fehtraf PeEtfon of e, deiPnafy pRE81™ ana
VRS W1 0. 4E1dnydthe - 11k Wifgpoit nidsedidlke 9
wheel 6. A shaft 8 namde of netal is pierced througg a

Rkded| from GEHREAL 19N PERRE  ERDPRF  ER BFtegRed to
PRty YheSla 4%@%‘91%@%%% r ebhfet EBONGE dipdike

support naterrt al om vi brat 1 on- pr oof
materislis fitacehinsentdd intperight and pefti bnwapd groove

th ft 8 Th - -
el I, A FoTRben TS B8 gibBherk SR Fpg uneer «
reiErtitd Braice WHESL 16, apadthibe yhethlledain the Brake
AR AR Saet e OHE FeBEcaLgh SfEhe wnoos
r. TR eS Wippldr tiatdalad & gldiathd 1#38m vibration-

vi brat’i on- proof rubber are provided for the purgose
@aronfl mubbemn@are preoyidedctoncthe cPurpesohef| malpkaining

sy P o B! EEK B o ERASEHL 52001, oot .
Wwlidckinperte tprépegdt ok ofiteitbratbon, and facilitating the
fitting operation with respect to the frame material 5.
[0035]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 onto the brake wheel 6. Upon
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 8 as shown in FIG. 4B.
Therefore, the brake material 7 absorbs the kinetic energy
of the object being transported 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
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20 [0035] The operation and advantages of the brake

wheel 6 wll be explained belowwith reference to

FIG 4. FIG 4A shows a state in which the object

being transported 1 is | oaded onto the brake wheel 6.
Upon receipt of the weight of the object being
transported 1 25 that has beerzd caded, the brake

material 7 that is soft and high in rebound

resgh i Bstseund féeklbéycanteleasésecbheyenengpr sterddabg the

PR 1o oa, atormabiof aRd. a8 FapialyjAeBeorEd to 1ts
eI SIRAE. £6AR. braakaHBd fiddit ./ s Yhfedth b&ingtitfansported

energy 30 of the object being tran;gorted 1
corregipbhinearly newes jbebtwardoas aghewe &nobiGi ndg.ppnd the

h S . bei .
oty MALEed AP rofargy) §hbn EhOWhEATSRIEL HoTe fyay. As
4C resiEl by akes trevrthé Teheasad €fergyghunsbbanwaste and has
resiljence rel eases the,_ener red by th

R fie 1 SoneR TRem RS F Sk Ehe8n EronsRart, of the
idtsjedd Iwpiwg €ramspdEtédi 5. point, the object being
transported 1 rectilinearly noves |leftward as sh

own

in FI GonReAQUSRtlne the bRaNsReEt | gPeed, gf othe gpifct being

tf#hﬂgﬁﬁ#tédtf P VfoddPYtedSand FE€GELLA H?thgfdlfference of
el ease d little

r energy runs to waste an as
itHie (energy pawount, reeughlyicthe tkinepbet energyiethat has been

CRASERAT Do o8 PO ot RECFRRTEh Y 94 1E 15 1gaqea onto
e e e e e o e
been TR IORAE b CRSEATLPR ARG eF i PRUNEERPPEGLE Tich the
Iaded wddr § foddAkCedBid Feadbés | €NE! tﬁén@?&fﬁt sf8ed of
and the advantages in which the 15 brake wheel 6

ek iac ke ing) teansper tednk poprreppends| tot the kinetic
Uity Ml [QORINLE ST CAS BEDRO Yol OrLDE K. Ifhifn soace
|tendkhe taprdbasion | tlsabnthédkindtiki emergy camogyt should be
*%?%ﬂgrf¥“)éé£§ﬁinea 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 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.

{0036 ]JHereinafter, 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 sillicon 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

weilght and 400 mm in length L. A rolling friction
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properly determ ned in consideration of the nunber of
the 20 brake wheels 6 used in the wheel conveyor,

pl aces in which the brake wheels 6 are to be used

(see places al and a2 in FIG 1), a setting angle O

of the wheel conveyor, the mass of the object being
transported 1, and the |ike.- [2J036] Her ei nafter,

specific results of actual neasurenent 25 will be

e £ heten T hef wach wheekywasu@edlvn Hackciwheel had an

measurenent,. tes ha constructi Qo i ' \Y;

PO anster 168 SaSRRAAICA fllep] BELEH 8FYSD mm. an

daasl Bk 1 on tdegl€ WS £ Uge Gihédl Fddnvdyolbras i ehangaed from
rties of the 30 brake material 7 were a silicon

ot T RGPS rER R o83 AAGTPAT| B9 Bf755085Ee4s ) oapd 4
%ﬁaﬁiéﬁ%ﬂlb@ﬂtm&’é”ﬁ frémbRestaPRiAGep61AE38. (dDBtance to a
obj ect was 3 kg Tn d 400

elng transported 1 wei ght an
rsop pesition) imnralvheelfeorveyor-vwigsecetfectivat

ORI N A S T TR
i11d | Aetual megserément the shewh Lon{BYBLEWAF beaawed

from 2.15 degrees to 2.43 degrees to 2.72 degrees,
dPBLE }} ansport distance K froma starting point S

(distaerd® a stop posi theparisl SopheRs spaAKEYRAterial
whose effective transport |ength was 2200 mm was

mRgie &, The result of taedabhesfrapaRertndhstagce K
h [ TA _ E 1 : .
spoun |1 | TARYS sHord YelVndy || Hoyheddiialdiét rubber

Mat erial of the materi a angl e

transport di & areedlllé peindtomtigsl havwihigrubber hardness HS32
Lom#resilienc% k%pber a needl e penetration of rubber

har dness HS3% 55 15 2.15 1780 nm 1710 nm 2. 43
20005 Mm 1830 mm 180 dmknnmeasur abl e 2100 Np¥710 mm

2.43 2000 mm 1830 mm
2.72 Unmeasurable 2100 mm

As 1s 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 6 of the wheel conveyor,
the mass of the object being transported 1, and the like,
it is possible, for example, to moderate 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
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As is apparent from TABLE 1, it was confirnmed that the
obj ect being transported 1 could be stopped at a
position 20 before the dead end of the conveyor by
t he braking operation of the brake wheels 6, and that
there was effective noderation and reduction of the
transport speed. In other wo@s~ it should be
understood that if the design is properly prepared in
passlitdematiotd pglece amberhat?5i ofan hendrpkintvhet| the
used in the wheel conveyor, places in which the brake
Y -are to be used (see the places al and a2 in

Hlde37) As? & sl A £Ldbp¥r t e fdiedhce Qumecal 20 hen FIG.
mass of the object being transported 1, and the Ii

ik4) &hats hast beqnyinddspansable ipicihe ec%%e%’o%%l
%lﬁl%ﬂ&ﬁ%&mé@%@nﬁéﬁé’bl ondeRudh thrAniidedis no

11in pl ace a2 | oca in the mddle of the travel
(ﬂeatme:hm:seihe cdriesty rbesing-| transpoxted MR @ha%h almtg the

noj n ec ei
oS R oY Mg S et i HE R Htanas
arn fmdarppld‘ﬁ tle tdftshveamweaﬂml o héﬁmﬁﬂé tﬁlse4 aobjascrth tbeing
st opper (reference nunera i t hat
AR S o Hes HPE et ki ehand taia ybaghe object
% &, SRRy the dtepperS M ifLathen
that the object being transported may crash into the

sﬂ%dé?lea@ U@l@%rmgéothmtei%t beinrg oﬁéﬁra!mrm

%’?&?wei ng ﬁaﬁiso&@d}péivﬁlaggh%g@o a t'o +$§tt%?1d

toplearatitiont hies aimcied (owteiwigthown shiof £ e ity avdindiadgfdition,

t st.opper . It i S .t ossible to take put fhe
SRRt o1 et iy S OPRFOn QRS ffobmRagt with
dhd & }ﬁSH e]ﬁlﬁﬂﬂé\ﬁad Onss AhdB tife CEdriveFoPUdoes not
without difficulty. In addition, vi brations in which

thave ey dpp PahElahie fasteRA®t with 15 the
st oppelg 'nfex?éidner@ta%véo R ot Ai6e GRHVEY Of £l066t 1Ghs

have to be particularly fastened.
properly as long as the brake material 7 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.
[0038]Materials applicable to the brake material 7 are
listed in [TABLE 2] below.

[TABLE 2]

Material Rubber hardness
Silicon rubber HS70
Nitrile rubber HS90

Low-resillence rubber HS32
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As nentioned above, the brake wheel 6 functions
properly as long as the brake material 7 noderately
protrudes fromthe outer circunferential surface of
the 20 wheel and is flexibly and resiliently
conpressed and deformed upon receipt of the weight of
the object 1 that is |oaded t28 moderately sink the
object 1. The material of the brake material 7, a
Bilicsh ngehnount of the bNek@lenpémetsat¥oni 0f 55

respect to the ou circu nt i rface_of th

wheor Reppundcreskiletos GF (Sadh o8 188, BHovE faleridls 1s
(0727 af &PNpégeration of the aforenenti oned.

[0038] Materials applicable to the brake material 7 are

| 102381 Im 3dhxiton| tocthey, cagpple vhich thecbrgke material 7

L A0S0 50 OEELOH Shi S5 PR, ene
NseE erypetben adf othef bbdke Reheehdé rean| benembodiedcihn

(RIS Lo OF AARDLER Srarat PR i S0raiEdges vhen the

rai@és aéeati&lf@ﬁ £hé Ehi-£ké A BEr£4DS? $€CLhOoBhé8Sshape of a
shown in FIG 3, the construction of the brake wheel

Fmplefe e%m#eoo:nove%pe%k% dhedraks matepial { Has a
Ak Bl eSrddensd ioﬁrgfssﬁ@Gﬁ'ﬂﬂ Pict hgabr@keén the

materi a 7 |s In the shape o onpl et e circle or
dxake \ieetrexr bl b7 dias nat eriangtrlwasc:aoa@ sectiapuadr shown in

ct| h a
TRET 5 igh "o P8t Tndt Gheaf 7 HE0 SMEroBEeBerion
Fdreasdll iMerhé heiddb& casagkownl id RES. a5C| osbenetheohrake
creased inthe mddl e as shown i

Rateridh &g construghe rﬁgt%ﬂnﬁ?ii%dca?*ggfgng Eivers,
i | A Irdt OF6% » add@ %&fﬁe@@eﬁeiﬂéﬁnaﬁéds@ffyéﬁﬁehigh in

that are soft and hig

rebound resilience to a durable base material as shown in
FI1G. 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).
[0040] [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 brilstles 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 6 Transport distance K of the brake
wheel applied with bristling

2.15 1645 mm



rebound resilience to a durable base material as shown
in 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 ot her
cross-sectional shapes). 20 [0040] [TABLE 3] shows a
result of actual neasurenent- \@gen bristling is
applied to the brake material 7 of the brake wheel 6
an, ggt ual nmeasurenent condif4®n@mdescribed in the
above descriptions fromline 25 on page 20 to line 1
»Thage 22. 25 The nateri 8% f™Phe bristles was

pploygster. Each bristle wpse® g | ong and has a
thi ckness of 0.01 mm The protruding |Iength of

bri st |Wyer r CPABLE 3Ltbs compavedeten TABLﬁuliacétoiS evident

s lfny 6% e e biyed APt SERNELBeBEA biuncs
Iauﬂutmﬁorﬁlexcﬁx&éhﬁ?uwuxumg elf féats ef 6 ahodérablngeand
wheel lied with bristli 5 1645 2.43
FRARGTIS 2170 SARPRITE B0SA 006 HIS VRRICFABPERS] | o
e st [ITABLE 11, it is evident 5 that the brake

wheel applied with the bristling brings about nore
eﬁ&h?#%ﬂﬁntw%klng effects for noderating and reducing

to (oAt ARECTS SRATH A} b gRheit OF BOrolf0snobhebver

rnrdvideﬂnwmghntw¢whmawbdrmllérsmb2bimke deadeesdlﬁorhion.

o Sl GRS ST PLot %ok P i ndle 18

red st lctidord hﬁi wisLEPfd Whdke hhgberfal ebDutat is soft and
'ﬁfﬂﬂifﬂ"?%ﬁﬁﬁkgéﬁeéi{fgﬁﬁﬁ gﬁgégagﬁgtﬁaéﬁer broad width is
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 belng transported 1 is required to be moderated and

reduced, and where the object beling transported 1 is
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15 fitted to the outer circunferential surface of

another ordinary roller 10 in the roller conveyor in a
position formng such a larger dianeter as to

protrude fromthe outer circunferential surface of
the corresponding roller in a length of at least 0.5
mmor nore. The fitting 20 st@8ct-ure and the specific
construction of the brake material 11 are the same as
trrexpei Hd tie he akeopped| nGélsélessiyd( seatla. anfdea2 in FIG.

rdinary rollers 10 and the brake rollers 12 are

ported by rotary shafts 13 rotatably interfitted in

25 I eEHidwgh sd BbialkDigSef PesEdof ntnecmale;oroueﬂs 12 was
9, thus <constructing_the roller convez Needl ess to

ARE agidlablndeeasiesd. the ERBKRe rXTE gojatedthat the
tq¥ﬂﬁglf3&fﬁEEtf§3hé”@“ﬁ?efi@i@ﬂfaﬂ&ea@@&ﬁbeBSdslﬂilar to

e same nmanner as In the case of the wheel conveyor
dderse bl the thrcakeerbwhiéedsmt 1. 30 That is to say, a

essar er of the brake rollers 12 are
oAl t 4

N places where the transport speed of the
ol et2 1 RIEG NO7 t slaowes cdn esiniod imert|uof ethe oltreenbilenactdimed

d duced, and t he pbject b t ed
A cLaing s £rnd Be b e o coneatet’ HRCBRIGRORere
rd fdgased)a bt f@ﬂ@lhrﬂc@fﬂkéaﬂs ef$ e&ﬁdoa 8t brakgake

rollers 12 was not actually neasured, it can be
eshaelks| b cepnneeted togethee by vinding thecbelt-like brake

!t S f
AP P 6RO D IREEEA 1Y 5500588 adfEcent heeis
enboﬂl(rmtrmﬂem i as ebs | tive ctasechereinafteny. 2and there
and 5,.that is i n whi here
b g otsngda (e o idefd §"GE Stnedefbbaiment 1.
e 1n 6 EHEeCd el 6O astdies ‘hyed\wdmgamewehs H.Bvoed in a
brake material 17 around two arbitrarilx}sel

fHoRETReGHenal dlrectipn (b wikstantia lﬁesya%%ar to the
S i A dn  1RPrd NS or 5.

[0043]1The 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 1s, an example of an extreme construction
of a set of brake wheels, in which the belt does 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
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are al so arranged the brake wheels 6 of the enbodi nment
1. 15 A formof each set of brake wheels 15 and 16 as
viewed in a cross-sectional direction is
substantially simlar to the fornms shown in FIG 3 or
5. [0043] The Operation and advant ages provi ded by the
sets of Dbrake wheels 15 or -16gi » which the two

adj acent wheels 4,4 20 are connected together by

e Gdifedfld -tdderiunkey Wimdind e VbéltbEike brake
explained firstly with reference to an . enbodi nent

arderial A arpund dhe Breakl o eraRmHehingPeREion 4b
rgmrﬂ d Yhe ALY aidnétdr LI W dabe ¥F PHRMPresent

an extrene construction a set of brake
el &Giment e ou thlsl e | suzdf;me mﬂf thetbelt+hitkepbbrake

be'toq‘?c e v O” th%esinrﬂcg'lp2%%%%ﬂ?t?@i@iﬂmg%&nﬂgposition)

rfxiom Iﬂms Ld:ﬂl@:lmdl :j ma?rdimf?mr ad:meﬂahchls udd ey
ortion avil n a dl aneter al | S |

et ema L AR eTs) oF (i Iuie 4 Wt ole. /oTRed into

4 1Al er Qioa'ﬁﬁta‘irle@ thanf @."ednbpeEbeeCethbabbiect 1

portion of the outer circunferential surface 4a of
tﬂ:@nﬂmtaﬂ (cmr tm:a Ivheels 4.a of Hehe | CRNYRYPT oR0eF RAE

pre connect ed
toggt% n |-ng %g&%@f? -Tﬁ%r%%ke “material 17
ar oundJ:ﬂhtﬂ:er Oihed i getd rafh sother Ngrgios twlheelld lHaandglé, the

BeTTAe PEARR Aatert D TE EF e R iRt [ SO gingnt aces

51d°aatﬁrqxﬂre17tn§ BITRED MEY £ SrieDINES 4 | raké Uikterial
position) fromthe original outer_circunferentia

éamta@é:mbq e‘%h%rlifi‘d'le QRRFID)ohithe ohlret helng
d§¥é {0 fgﬁg
'Ilsﬁcer Sg{)re (%hrle J ect tra%;%or J!(.if%n %]ﬁjéb eaes Sit has a

4onstgfudtien of ey genkosl matie (powerttrarsmbssion kbelt.
RS g Ao d e W95 S e i e
tdet arieasiraaihort iy poeislons 4b, 4b of 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 1is
well known, a degree of the friction resistance between the
belt-like brake material 17 and the wheels 4 1s determined
not only by a friction coefficient of each material but
also by a degree of initial tension that 1s provided
beforehand to the belt-like brake materlal 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
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not require the belt to be forned into a brake

material that absorbs the kinetic energy of the

obj ect being 15 transported 1, and functions properly

as long as it has a construction of a general notive

power transm ssion belt. [0044]The belt-1ike brake

mat erial 17 wound around the 2otation-transmtting
portions 4b, 4b of two wheels 4, 4 has the advantage
(ﬁinunmfanéntﬁa&uhumfhnﬂrﬁpt¢ﬁathmnm@@al 20 Shanefnre it is

AAFARICHIAT 7 SR o eety A, el bnqgd 4.

e &idit HAEF B dedde objartd Hieirg 6r AlegoroéLdtie éstire
is well known, a degree of the friction reS|st€Qat the

Hengdn & 1f the ebieet helad txansrsrted 4S9 h
St bdhd LB P &P P‘Hoé’é"ﬂfo@}’béhﬁééoﬁ Odnd down each

coefficient of each material but also by a degree of
itdime At tlensieadedantes prawbsrgueneivheshnd 05 MeEes away

I
gﬁ%%ors aneﬁﬁgiéggy 3€3|¥ﬁga° %gﬁggﬁéﬁzo 1ﬁ§§¥h
Aheamd teye off 6Eniervaieen]_g iamd:m aamici tine thEt& Py diss ettt to be
ﬁfeed of. t he OFJ&? ei gﬁh?qﬁlortﬁ%eﬁgcagg%earq%gably

ittt lﬂmmstiéﬁtﬁbj@ﬁttquﬂetranerorted 1
directly contacts the outer - 27 circunferentia

JRT4RE Yo B hRwsATe| euboGiesnt d‘?% the jhrake vhesls 15
tiﬁﬁﬁqsqixgﬁéﬁ it lbﬁﬁwsﬁn Eﬂ% afg?.a :I.Iﬁ ft 4t PRe
sét ha third or

I'éss, one 35 of the entire
Iimmgirttilpmfclehbneﬂ) j Hctclmi.mg 2ranmd pi)r t Gthel a;ttitﬂeatbqllrte- like

ohj ect bein ort 1 does not, b
bk darensss, 1168 % fndet e bt A8 CE ke @btn e a1
YPorfRs tHédeof ¥lilch m@@emg\mﬁé dbj&ot wmle:améported
the external dianmeter of each wheel is 30 mMm

di tidh qengtrughed phHa bpks mtmalrﬁéﬂ%t'&n%ﬁ %fmaterial
I VG o # 'a?nd)rt?ttseré‘bf%c;&lduf@@:[ {é@¥éd%F 85 percent or

elasticity, or the Itke. [0045]FIG 9 shows an
drassdi mant vdewt o Br fmaction ©f1the belt transmission, the

belt-like brake material 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).
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illustrated in FIG 7; that is, an enbodi nent of the
invention clainmed in clains 2 and 3. The entire
belt-l1ike brake material 17 or at |east the outer
circunferential 15 portion thereof which receives the
obj ect being transported 1 is constructed of a brake
materi al nmade up of a materi-akg that is soft and has a
rebound resilience of 85 percent or less. In view of

g doawtime ddee et [thd st ¢ i Mifaké hehedbs t 15| &ecording
brake material 17 is forned as one in ral 20 obje
559 sté}eecnnqwar& m@tﬁallerh%«/i%@i%ﬂg?m%%r%a%?? e%%tﬁenerated

ra i naq’?fer }fé&% i Pl -U.'L:[l@@l@réﬁé thi€erial 17,

ternative y, e belt-I1ke brake
rus ipatovilAiing fthverexpérratilan omclsmtur@tmes of moderating

L s, Yhe S dharbit 2regh YL I fett BRI,
IYTrdrpusved €Sid afite st mabie il aw Df theluembbdimehnt shown

base material or by bristling a textile material nade
gt erial having high rebound resilience. The

bel t - Ip s K d Bl | 81 tie | Srakephed] 06INGE { ¥Be embodiment
mheels 4 4 to connect the wheels together such 30

tJhathteHE ‘the |obieciuieing dtramepereted |1 kis piegaded onto the
ery e, I%Pééw s | &9{,{ r‘??hace éll hamefm 9,

t¥an e ou C|rc eren erna
whaﬂnnakdjmafeﬂiai\ﬂﬂ%ﬁhaﬂ-xmrsoftlanq higﬁ81n rebound

SERARE PGS S A B0t Fortie 19744t that has

ltfé%xﬁtlam&d S g aaterbxISlyeaid thes 1hben 51¢ wdpfhesea and
beIt-Iike brake material 17, thus provi di

o @ iy i IOt RRARG FTRREPORRRS ol chucthgEevy
t:{gl:r Yre SPGFRS A éﬂ@% c?rfbtt | e aggméted
| nt (0]

manner as in ment™ s in FIG
&railandm:red)rle,bxasan randmbr@@eﬂnmldmg)ftq ha deformation

SHRSHIH ob HOGebbE BRnAe L pBEhBubl 8030 Bhahe
transiidrifed? 1 indvds dvay from the set of brake wheels 15 as
shown by the letter S, the brake material 17 having high
rebound resilience releases the energy stored by the
compression and deformation and 1s restored to its orlginal
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.

[0047]Specific results of actual measurement will be

described below.
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the brake material 17 that is soft and high in rebound
resilience receives the weight of the object 1 that

has been |loaded, and is flexibly and resiliently
conpressed and deformed to sink the object being
transported 1, thereby 15 absorbing the kinetic energy

of the object being transperted-1 by an anount
corresponding to a deformati on anmpunt 8. On the other

hand, aedhaabiepdr hesed in rths poctwal Imeaseseneny has a

fron1the set o] ra wheel s 15 as 0 b h
dananietian An a0Rlch asver S8t4sen ARy MaeeTe 45 are
S g SHE i G&t@}ﬁﬁaéé‘%ﬁnﬂ@ﬂtﬁ ciedthy dé€d end as in the
conpression and deformation and is restored to its

amtg:qq'laqent M FIoneker Matierigdise and anapanties fh dhe
L il@eCtrHt't Y- BEIE VR Bkd r}ﬁapﬁﬂ.ai' X¢ are
ra eria

rotates together wt wheel s,
S0l ticsdn trhub ey rheelase e endrbpr |1$amess ri$ oo ndl g@em}ee and

SRR s SRR 16 P Bpnls 9 8P 95 coqree.
e RSt inly ﬁ:hfhs;ﬁbf'lf@d enoeadel Viegninh heebglst) banld 400

ki netic energy ampunt _and the rel eased ener
FFOATIGENGHS & o "o isge i GtdomFoss iRt oF mach

l'féHé?l] Ressh Pf Siulflf &?J@:@Eeﬁ?éi‘gdiéﬁé‘ﬁ&@rﬂ@éreéf was 30 mm.

47 SpeC|f|c re ts of actual neasurement will be
desp:lrhd;led)ddmm the wheel# cwas c:bh\myor A!lsédlq]rifﬁfeion angle

{
EoF 58 MhteT e’ el it o 4018 [eSREP v
.ole5: eﬁagﬁ?d heo gE.a:dZ alegree Itr; theo dmgmebneamhdl tlhEI ta:ansport
1. Materials_ an operties of t e nater
B tnde ¥ &R Ahe Rtarins modire s J EEeARe b
Irtﬁsbg&y%a\r” ng a t?ﬁébber haﬁéez'{sgglqtls of %%r!aéekgrtgiy#rﬁgpped)

dis} ddre el teenient sthasef Beqlive, tEapsporynlength was
B0 ninf WS eadhréd ! | RS siite! 0¥ 15128 THd N mets fi@mlbnt

are shown in [TABLE 4] below.

[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
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10 wheel was 0.017, and an external dianmeter thereof

was 30 mm A pitch between the wheels was 31 mm An
inclination angle 0 of the wheel conveyor was changed
from2.15 degree to 2.43 degree to 2.72 degree to 3.0
degree, and the transport distance K fromthe

starting point S (distance to3@8 35 position where the

obj ect being transported 1 is stopped) in the whee
Proended Wit of f fd { Ixrerid e @b rmoderat ingeand 226duaing the
was neasured. Results of the actual asur ement re
SHRANPRATY BRRSH AT HS.eP]acE et St ahmper bed

Mat er icinc1vdW1 P! akord@doX | fér afKli s | 1€ t1@t | 08s Odéseribed

transport distance K Silicon rubber Nitrile rubber

lebaviey  thevisat of ke whepberlhalefesates; and padeces the

7Q..0f 52. 5
Thaiapet e spked b e JSedt o [Pharafonted s Whe to
Wien iR oftaimediparconbining Tetiss BEdlctibon [ fé@Letance
30 3 is easily recognj zaple, i n{ |
Bradiqrl nehwen fhe SHFRLS o q o tnd BrEPTLH 8 Prane
etthear 1t €17 adnd lah V@sowatp ain evioicls t £ gl t AE1X6| Brake
bei ng tranqported 1 at a position |long before the
FAFPTHRL o7 (RS ARA SARPLIGPNOFEY| o (tiF capJect being
i ffddangs s of noderating and reducing the

trans&%rt speed of the object being transported 1.
Qo Madlus tzateghsion BIG. t10 s1s sa teeaveyer dbrcwhbel the set

th t. of |
A el o e B e P R ER °f8, ghown an
FIAS oyt ltithiebdake twitee f@R £ Ottiali ersisodymentrbl nang
ARPRIGAS LAt Ly L STREGHTSR 190 AFOE AP ERBEEED ) Fiatined
W 1dine Had 44kt dH A Spoint.

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 1llustrated 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-1like
brake material 17 is wound therearound. Moreover, 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¢c 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
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material 17 absorbs the kinetic energy of the object
being 10 transported 1. [0048]Illustrated 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 enbodinent 1 are assenbled; that
i's, an enbodi nent of the inwveBien clainmed 15 in claim
4 to stretch a point. In the case of the enbodi nent
Hleur ifrdi @IG0,10 hean sfifedtivakiiahetes db tine rotation-

set of 5 %Meelsrﬁ%% SFntst L%%A‘:g%f &b ﬁ%r 4,

slahd THOHIBME ech tvh 1 NeHé oL Bndl dilir PAcdodf Sthe belt-
the sane manner, to thereby connect_three adj acent

WHdE drakg tﬂﬁﬁ%%lﬂ |Wound rafungt Ehe retation-
Rl MU o fiﬁg c%tP #e DaRA LPéE ydbﬁﬁe@er d, has
onnDn MAt t he

constructi above-nenti oned ord |nary
\whadlametexs sndljsr dthah i the-laglginak gm@necmumferential

functioni I orti i
AR s ol gt 0, 45 05 Tlrd1 g oes ot
@oﬂﬁ&:ﬁ/\hﬂﬁ et heliey hiatdndpdectedr bke rraterl aI 17
|s wound therearound Mor eover, in_one Sld%h30£t on
on

0043 I dhe ambadiment shoymsin FI1G¢ 10 hree
tard?lﬁ.'{ﬁrfﬂ "&ﬂaemr t4 %4%:&%}:@@& I @&g@eﬁéﬁybﬁ Offhé Ofro Obelt-

anet er smal | er than the groove 40c in
dddie jhnrakey ma&eriﬁleguh'él bltwithi the eempeund| type wheel 40,

?ﬂ‘rejféf %84(%@0@(:&-&}0 J@lin dﬁ%f&&% | &’Aid]t@&Méte&ngs

her e brak
tdesroraibmd caboAdkl teanreddted atn icomm@i. clear from FI G
10, a effectlveéjlaneter

f i on-
t r ansmiit® i FRPRBF o%ﬁqé?&tgﬂet?fg stlﬁ(’)ln‘g?e%}aﬁe?lérthe

G4 ghe e idthddted ntoi£dh tdknartby Nfo-scdIBe€ Pardbrel
beIt- |i ke brake material 17 wound around the rotation

shrehehding |wlbqufortmt9mmr® Tt ach PorthE dpeterlike
Yrdi@s 1P ﬁ&]ﬁ{ @3&&&5&&5' nal éll&e%f than the
sur ace of

C|rcunfer a (external dlaneter

tdmlginad] outermossroumferential surfaces 40a of both the
wheels. As to the compound type wheel 40 and the left-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 4, formed in the compound type
wheel 40, and the other end around 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 outer circumferential surface (outline D) of
the wheel 4. Consequently, a linear velocity of the belt-
like brake material 17 of the set 16 1s 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.

[0050]For that reason, when the object being transported 1
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contact the object being transported 1. [0049]1n the
enbodi nrent shown in FIG 10, the three 10 adj acent

wheel s 4 are connected together by the two belt- like
brake materials 17, 17 with the conpound type whee

40, which is positioned in the m ddle and constructed

as described above, connected2i m common. The conpound
type wheel 40 and the wheel 4 on the 15 right are

atiate dddhrice £ anh otkhtyt cadedt | &bdrestbdn eln FIG. 10 is

stretching such that the oytline surface_of t

Jiaded |aht e e oot ADGAre Tieet 1% Tramid by (ths
|p¥rgﬂrlélh¥tﬁéi§:hﬂf%%§‘3§h&#ﬁ By CtH& UTd €&ty Al as described
surfaces 40a of both the wheels. As to the conpound

With wefarensetp (FIS{ & ¢ -thmPrakearateniahohg ehat 1s
VLU hidlf Dl denduifs YACLIBIEL | £ £ldyd 51404
ar oun e avl ng

rotation-transmtting portion 40
trfes Idnwn ttry dionpatesssatl dmd Maformed aponpoeceipt pof weight

l. 40 nd the ot her. end aro the left-
PE Inen nich meast i fted e ‘e Srotfl e Flnecsc
Rinlseyy? DETRIY icH jelot Bednd detarspdted al dcoarpésporiding to
| arger than the original outer circunferenti.al
She AL TARYIA OB & RPATAD PY IR &RRAARG), OF, the
| R jt l{ - ¢H Jea ramd Ada@éin
tdhe A \{%g'qﬁs %%ﬁsr%{ilete%}fb{/ aéﬁﬁt'gi onaﬁ%r?ﬁer al g
$ee t mnaport cipaedn- Inaadditiong tR0 that. dheidErigtien

t smal ler di ter dl ' '

TR, RHIRE el met € Vi ddith ddh By operates as yell,
fscemtc\thd timnspgoat shasd td thed tob]OEMéimg t tmansported
reason, when the obj%%£*bein transported 1 - 32

t hat
Joudh dadarated (anl ReAyeRq th & GE4RL (dPgAes 4% 3 result of
lyerd e H10 dHEe viih Of brake wheels 15 forned by the

parall el stretching as shown by the letter U, as

d9951 1dedl shawrh beftherkatter if dn FIGhely sken the same
Bl d "l 0 3 LSl e e ot oe
dafakenscheegion Iedonmiedfbyweihghtparallel stretching to the
left-hand set of brake wheels 16 formed by the
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 the linear
velocities of the two belts 1s 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 1s increased. On the other hand, the
distance £ to the following object being transported 1
located at a position shown by the letter U is reduced.
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of the object being transported 1, and absorbs the

kinetic energy of the object being transported 1
corresponding to the defornmation anmount 8 obtai ned by

the sinking of the 10 object being transported 1, thus
noderating and reducing the transport speed. In

addition to that, the frict~oB3 resistance created by

belt transm ssion operates as well, so that the
t{rosiddwesreaed f the adgecif Essemblnnspothedset ¢f brake

noder.at ed and redyced .to a great. degrege .a u o]
TPaaIE dEad B e BrAl T FebeEated AFY the %ot of
it deCwhdb 18V ddifs SiEted b Cdcdsidita t iamspPpé edofnection
is transported fromthe set of _brake wheels 15 forned

Bs tife amenhedimgnteishowny 1 EHe. 124 (3mARPRItesoperation
r 16 fornmed by the 20 decel eration-type

ggﬁnlgg)cﬁglgﬁ%ds'a linear velocity of the belt-Ilike brake

mat er iSpedificfallie, | i tthemrses of drakewheeheecl€ 16

is lower th a l.inear veloci 0 e th
soshintel e aecq kit tps epiidgplon: "Es
streistdie@sineIc | besl, Wes well ol ke tiealodjmatebkahy 17,
25 transported 1 is rapidIX decel er at ed as i f braked £
dfdazia yeacwaund axpnRd 2 (Al e reheet c1he30eRf fﬂecontac

> T .
gl g%figeg%ﬁ# SEnd 01 PEAR Sof SgHRSDT befegue to

S,
er % the belts. Therefore, the
diistcumfe renfstak auxface obl @ of bthegvheehsped kg protrude to

locat ed at ] 0) I

3 e H e e il ELBimdolBhife
isurfiEdes ase dkheéOpulbeytpert hemdd 1¢ he Ordi sifarkdee fbelts 17 is
the foll owi ng object_ being tra orje | ocat ed_at

I G RIRAA TP Tbrthe 198E[ LiElg. | P1556 a8 8
[HARA IO Baed 1141, ke FaSE (%nél’@ﬁ%@iﬂ?oé $6€ 6£tbpéke
brake wheels 15 forned by the parallel stretching and

heela Mi. Bhekothiesbelts ldkes bnpkepafiprial 17 is wound
SR V5 CONEEA OFn pb 420 SIOPLER". amaner
chitamets=r, which 1s formed in a left-hand brake wheel 6 (see
the embodiment 1), thereby constructing an acceleration-
type set of brake wheels 16.

[0053]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 41c 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 object belng

transported that proceeds ahead is decreased, and the
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Specifically, in the set of brake wheels 16

constructed by the accel eration-type connection, as

illustrated in FIG 13, two belt-like brake nmaterials

17, 17 are each wound around a m ddl e wheel 41 so as

to contact 10 a pulley portion 41c formed in an

original outer circunferenti 84 surface 4l1a of the

wheel and to protrude to forma dianmeter |arger than

tddes taioe toi rthenfinlduwialg chidcic befng rangpeyted is

aortieon Aqlc. One of the belts 17 is wound around a
BiP%nhe right in FIG 12 so as to 15 stretch

par al a8l .a idRIsdYuers] riEting corsedyar 1s afabrivetéd by

15. The other belt-1ike brake material_17 %f?%ggfg and the

lingthe GeYs A hEake gMRrR1S ofP ubl
%E%{(ﬂee\%héi%ﬁ'?tﬁ{ : #ﬂ*‘ﬁlfﬁefé’!ﬂ%ﬁé‘, a1t ef 4 -pedéhivle to
br ake eel 6 t

(see e enbodi mrent 1), thereby
carstyr wotti fhyake axpdirgltinvaolougevaxs. of brake

6., .00 [ i, pher
SRRy e Rl A AIDaLaE P A 12
adaqal weatdemenil. set of brake wheels 16 is increased
in inverse proportion toadianetel;%g{ffere ce

bet wedi'& Higp o ALTRARGN A, ment thereof is not

a3 tPutldBNSIE tHd ¥l [ tarP . déh WHAL corféBdt afiore wheels 4
di aneter. For this reason, at the stage where the

o] awllers P gelegind among @ (9EORR RE Hhee b, eRerollers

AL, ol 2 MER SnfSfGF Ll Bansposcs cae

atgE ot deiorg tyrenapeiriodd b dke grmel tationahdopgration are
{ d t th ke wh 6..1h
D B S OEIRA Ea e S5 thaped JiatEREREthat 15

igyFte Ry hiAfh ad eSdtdund hfesi Bience t® be =bjtable for a

being transported that proceeds, ahead is decyease
breke aatepaly MokR SRFIFCELIY o Fif ‘%?%‘E‘{aﬁ%i ﬂ’gsted in

Y £ 4l tdBId Bk h\ o ra kO THOREIEE; dirdd€ly by an

conveyor Is fabricated by assenbling the sets of
Hndes tdioseimo 1k ngl gnetthpd o1 rithe hhike, and that the

integrally molded material is disposed in a proper place of
the conveyor to use as a brake wheel or brake roller.

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 K7311) of
85 percent or less.

According to this invention, it should be understood
without much explanation that operation and advantages
provided by the brake wheel or brake roller thus
constructed are the same as those explained in descriptions
about the embodiment 1 from line 21 of page 19 to line 1 of

page 22.
[0055]The construction in which the brake material or belt-
like brake material 1s fitted to the ring-like groove
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5 brake wheel 6 in many different ways, it is possible
to carry out brake control in various ways.

[ 0054] Lastly, the invention claimed in clainms 11 and

12 wll be described. The invention, although an

enbodi nent thereof is not 10 illustrated, is based on

an idea that one or nore wheeB$% 4 or rollers 10

sel ected anong a group of wheels or rollers

tavding & iwngith Mtnatespondiﬂgertm:ma@omfttm width of the

transi_tports the e#:%rﬁb%gcé L(?€s1§gr t‘?.j%]}%]a Folher of the

film}afﬁti(&n Fﬁcﬁdf@m@tﬁflcﬂiamaﬁ th@yll’iaﬁ@fé mslenlgdsrmed in a
rebound resilience to be suitable for

rbétlamn Anghuding gkastomer Ehat s eﬁ?%t salP‘Fs%%hu n
Tl igite d rtﬁ@%lﬁié}‘ fﬁ%ﬁﬁf@tenﬁ'i&fcéﬁi‘face of

by an |nJe I"on- nDI I ng et and t hat
tihe iwteslr.al Ry sdnipded bdﬂiaamralstmqhmsém“eveu‘.pmes the

ke fatenial ROIGH Hade oF fof Prfe Y S HREE pdftion to
%pairaﬁieapfcdt@mﬁmw ake mteedm@asl béimd ctlie| éPastomer
nol ded froman elastoneric materi al _havi a r%_b%f
PATHIER 45 ol Sakenintgy ageput or Thekekhre » 1t 1s
RRUNKh e S | S Hatdrtdils 2l cofsferftLontopr

' ess. According to this invention, it should be
wopaitiddd 1ty « hFor hdis aegisomat ithe mimg-diddegamponent

B DT e B Y5t MAA OB Froho P62 e wheer,

e€d ‘are € sane as
eep | taidmaby rpmssmt pthe rsraife aboteridk £ntodbetng dasily

f | 21 19 t 1 f 22
Aol andliiGade IR e (HE theehactien, oF, @
kt%lztgeﬂ e ¥ e r@dEFdPdss Sof léérﬁﬁhtibibftfl nged idee

groove - 35 having a wi dth correspondi

t
messhklke 7 fakricaterthe riheek having nglmf%'égéﬁwh%f the
Haile Hatdldd & {dfegid WE18hG6L 4 BE1aPef! StFulrure
may ave orne

or by interfitting the ring-like brake material in the
groove of the wheel afterwards.

[0056 ]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. Therefore, 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). In
general, rubber or plastic that 1s an insulating body is
added with carbon black and thus has conductivity. If the
conductivity 1is 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
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bi l ayer including elastoner that is soft and high in 5
rebound resilience on the outer circunferentia

surface of the wheel. A sinple bilayer structure,

however, causes the brake material portion nade up of

the el astoner portion to separate if conpatibility of

t he wheel and the el astoner- Bértion is not taken into
account. Therefore, it is 10 necessary to sel ect

maiaicrei aiaﬂ:einiaﬂo.nsi'l‘dertabi condranyonpd@sitilla provisies g slarger

ason he ring-like c one up of el 0

HEREY o RO ST ARETRICES . TS Hp i tertal
w:e\uérltt-tlm:&nﬂd@cdmﬁﬁéﬂai rodn feimied efsts ythe shape of a
det ached, and increase latitude in the selectygn of

Tinghpsting el dt GURATRRAING @ RARY FF | ¥3dth of sthe
RSOl QAL ARl AL L U108 o MAS UG | 90O DT (the

e mat er | I ntegral nolding of a bilayer
simmtuircm off dj;aimt&a)r f4Q tth@ttmerb:r@twk@twh«b portion is

rrat erl cl eeiﬁf %}o%{/ %c/bofeé{ }_41 ?& L?é]&‘?rﬂ?édéneéf or

accor e 1 nvention
lﬁd]]lle'd:ed dnd aHe adbfjéct i a:h:onhm rimtosommmtmt swhtle the

involved, it is necessar é gh%é Jg}g ﬁj e%t be| ng
ﬂ“d:r?sfpd?’t’?d"‘fﬁ?ﬁﬁ‘hﬂae‘r ’F e k
LfHdfirditid C tEdifectiss®d L&, cﬁih.egé!\hﬁﬂréleiﬁédl efrom the

and the brake 25 material or belt-11ke brake materi al

aﬂ@ﬂia@fﬂ!p if theiantigtatiqpbumction| eftthe Havake material

| Stlyity of 1012 or less (the invention
ﬁ ai rned'[e"'?igl S:Ildg?/m 13). In general, rubber or plastic

tUEHSIIAIrhdughﬂthernréxnhmlinventtmhvham beenote ptnthed

aﬁ)&t hus q%tonduct I Vi ty Ifg?eﬁ%ﬁ?é%gd%&é%%hg%%ed'

Ml@s’ﬁ;lﬁb Sy cftﬂ@dumtrﬁmw ﬁ@ﬁllim té'htllse
it is difficult in the present circunstances
SANEHRT UG ARt stm ANWe AmbeArents; c A0 yﬂdditiOn to the

%ﬁéﬂﬁon%ﬁ SRS dGdutidh [ NEn&OPEéSENt invention
astic provides a arger - chol ce than el astoner does.
méfa)r\@rjtmlx smbodied in terms of design changes and
applications that those skilled in the art would make,
without deviating from the gist and technical idea of the

invention.

Brief Description of the Drawings
[0058]FIG. 1 1is 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 1s 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
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or belt-like brake material is forned into the shape
of a ring having wdth corresponding to part of wdth
of the 5 outer circunferential surface of the wheel or
roller (the invention of claim8) so that the brake
material portion is conpressed when an object is

| oaded upon the wheel or relB& - and the object is
brought into contact with the outer circunferentia

alffferent ddmstiraiion’s of lthe dbrsskpiarosel [ partially
el ectrostatic charge is released fromthe wheel even
iorolied AWaYst atic function of the brake materia

porti gird.s d AW d PErdpldtrvidie SHAPRYY AN Vaibo@iment of

has been descri be above with reference to the
ig mediliegt eNMAYRH ;ment s, 15 needl ess to say, the

i nventd [ [ [ t he
above Flelﬁho‘ﬁs r%erggtas .ﬂﬁgé%cﬁ%%%%wgﬂ?‘s%r%%%ned
leynbaeil men tpreel dite ovhedhacqmesyon acnarding topihé cpresent

vario suﬁﬁenbodied in ternms of design changes and
ﬁﬂﬂqdﬁh ns that those skilled in the art woul d nake

20 wi tFralt glad ald rgl dvatndmher i tEdan cestpebdim g amlea
of the invention. Brief Description of the th | ngs
eohogiiment and opeXiafdlen &f hARhPLPEHRIMRMSDE a

25 wheslg LYY Un WALFh 1h 1w eI ESRaliiiey ! €108

in a state bei ng used; FIG 2A is a perspective
wiperatfiarh @fve ganadilesldrype et RS brake wheels:

o1 cuatiish HL iy PR e e bt ap

rocalmisey, Jpdiatibh dndiralvarvagdéorot el decebgration-type
operatigon and _advantages of the wheel conveyor; FIGS.

S‘R-tSE’farbé:aé‘T%\)ﬂﬁ%]rf’vi ews showi ng exanples of - 37

di ff ey, consitd U tdettsidifal ReLdw Aeandieed 1omgr11é | ¥I-XI of
br oken away;

FIG. 10;

FIG. 12 1s 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 showling a conventional wheel

conveyor in a state of being used.

Explanation of Reference Numerals
[0059]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




FIG 6 is a perspective view show ng an enbodi nent of
a roller conveyor; 5 FIG 7 is a perspective view
showi ng anot her enbodi nent of the wheel conveyor
according to the present invention; FIG 8 is an

el evation view for explaining an enbodi nent and
operation of a set of brake-wB8els; 10 FIG 9 is an
el evation view for explaining the operation of a

par al | @0t yyopper of brake wheels; FIG 10 is an

el evati_on view for_explaining an enbodi nent,

oper at i*on HAVEEANt ©of a deceleration-type set
of brake wheegl 3.8 15 H Getllof orakeciicsbs or cvrakakeollers
along line XI-XI of FIG 10, FIG 12 is an elevatio
vi ew f 4@ exqHtaT Gigr At eraiel de FUT RS RF oHhehee
advant gges ' t f brake
wheel sfﬁgzo %tgfhfgf%ﬁﬁﬁ%ﬂ%fna?&%i%%e?aken al ong

| i ne Xall- Xigosidiidn @f 1the girpd-|end 1of | the, ceREeYPEW

show ng.,a convention i 0
bei ng ged.pofsﬁi%%f ﬂa‘?%ﬁﬁjﬁ %})e@r‘%%ei{luﬁ%ﬁﬁgd to
[ 0059] Heeileatatdeei Nng transported 4 wheel 4b, 40b
rotation-transmttin ortion 6 brake wheel 30 7, 11
brake & erGomPouna t¥Be Wheeh, ake roller 17 belt-1ike
brake material - 38 - 20 stopper 5 conveyor frane
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15, 16, 18 a set of brake wheels or brake rollers 4a
outer circunferential surface of the wheel 5 D
external dianeter of the wheel al position of the dead
end of the conveyor a2 position where the conveyor is
required to decelerate 40 conpound type wheel - 39 -
CLAIMS 1. A gravity wheel or3pokler conveyor capable
of brake control of an object being transported, which
has a construction in whi cgLazmurality of freely

rotatable 5 wheels or rollers are arran%g in
transﬂortﬁn@rGWF§UtPbﬁeloPrSSP&1GE‘S@PV ﬁf:ﬁﬁﬂ?ble of

graw tatl "ﬁ:gﬁlt P dfhd £ bdify SRUisbPYed, which has a

operation thereof, said eel or roller
comstymictdioay dat ailald 4 pluralitinobriresky seotatable

[l
i . G M (dEd o, o b AN AE R foot son
of fsand et dnd saiakobfécl imdindatranspeoted absl

%%é%oﬂté}%%% %}ﬁr{;éﬂ}#{ﬁf‘g} a1:‘°i'1e_‘.reo rog rfg wheel
O HThRIreHdite wa e fitaciedf 1B aikhtheel s or
r

rollers. 15 2. avity wheel or roller conveyor
capab|cgleofor imaxiee agjmqtﬁd sheslpprobiery are constructed

SEEERS el o Wil PR A NV 3 Souter

wmnmumﬂhnantiaﬂwxuqixderqptbrwhichwa xfalemimatdy bal that is

Fokt: ) FEE gt AR TR Eends £, AP 00 4| 8
e Q:r&\rﬂiﬁ&ﬂd Zﬁhﬁétéflalar@ér | i d\Voowteor e
sel ected adj acent wheels or rollers are constructed

g reunfiersm gk SUFfade of eaddkt ridehegls, ofi Tyllers.
a belty) | K¢ gggﬁgym%@labrt 19RO vedor! Cdpable 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 sald 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 formed of a material that is
soft and high in rebound resilience, and said belt-like
brake material i1s wound around said wheels or rollers in

such a protruding position as to form a diameter larger
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3. The gravity wheel or roller conveyor capable of

brake control of an object being transported, clained

in claim2, said conveyor characterized in that said

entire belt-like brake material or an outer

circunferential 30 surface portion thereof is forned

of a material that is soft-ad@ high in rebound

resilience, and said belt-like brake material is

vihiand aar @utckrs ailroumésrenriablsurfades oficdpitd wheels or

prgﬁruding position as to forma dianeter |arger - 40
‘outer circunferential surfaces of said wheels

or ra, erpe gravieydwheely orheelller tanveycomapakhle of
capabl e of hrake contr ol an obéect bei

v
bk Sk o qhijeas yeing ArQIFROELTde,phained 1n
YHHE LT | tc{?dwf&yof%ﬁc@@fﬁmeﬁh StIRdt r@éél@réf said

'S prowd arotatlontransmttlng ortio
reneierigp amluaﬂeltee:rs sim|provided withra gFWéﬂl etransmitting

Ci rc1ﬁ rg‘rgﬁl%gtl al 41{&?&:‘5]‘{1%&& %%@b {an’_ ak8ter

ers 1s cons e ng one
m&dﬁuﬂﬁrmﬁbeﬁdrfad@ thenkeso fratand aa:bd osmti cfii brake

APSRISLOT FRARR RRTAFES HP R CRired SR Y80, pRe eno

Wﬂ@i@tﬁlﬁilﬁi@m m&X iR afind sald rotation-
circunferential surface portion of an adjacent whee

d:rrmmié‘rtiﬂg s;mtieprp MAVARG 7y Al ALARSter o 51 yinding
id B¢ éiﬁ el £ P:HE@ lFé: Upd £&£041 3 round an
ace t ereof or roller

e graV|ty
mmmgxnal(nutdreniﬁcuﬂﬁeﬂantin&raﬂriﬁcewpqxﬁtmm ot ag

S S| S oy LAy S EENENE o ion
Rl rnd|d QIiansét & Edrger cchdly Dy clitgr ebcdumferential

said wheels or rollers with a rotation-transmtting
Forfiage HRTRPS: di aneter snaller than an ori gi nal

outer g C'@ﬁ%”@%%%&k?ahhéﬁﬂf%&erm¥é¥ﬁ60ﬂ¥H¥dﬂ'EHﬂHble of
said belt-1Tké bra mat eri al around said

ratate aronttrrods of tampehiecet dpeing transported, claimed in
claim 2, sald conveyor characterized in that sald 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 ocuter
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 one 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, trapezold, triangle, a half shape or indented
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25 having smaller diameters fornmed in two adj acent

wheels or rollers so as not to protrude fromorigina

outer <circunferential surfaces of said wheels or

rollers. 6. The gravity wheel or roller conveyor

capabl e of Dbrake control of an object being

transported, clained in 30-ad} ene of clains 1

through 5, said conveyor characterized in that a

¢hape D onenalf thepamive althjeakome cioklowrshape of one
beIt-Ilk br ak naterial is acircle, ellipse,

Pdc %y 4§°Vﬁ) ‘ trapezoid, triangle, a half shape

or ingent efle- giﬁv&hﬁpﬁhﬂﬁloﬂQ gollles @h@W&y@&amipabﬂe of
a hO||OMIShape of one_ of the above sha es

gwr & Fomteal Gf A (ohlecin R8RS st fed p ofgtned 1n
‘e ‘U a&k?dseclt tﬁﬁ‘&lﬂ%ﬁ r@n%d e&nwﬁéﬂﬂ%&fhéterized
one 0 al ns t oud 6, said conveyor

dmartaxarherbtmed)rake Menm o ke et kkkey | brake dnateri@l has
as _a bristle structure. 8. The

teri.al
EV' SHEUTE YRR 1 er conveyor capable of brake
cont r@. oThangeaveey kmeag brateidielre dontleyiore diapable) of
any one of clainms 1 throu sai d conve
o ohinst

AR CONtEAE 197 A ORIRE b bR e EAT ROt S e G1a4med 1n

k&‘iﬁk%r{@tﬁ 'éiain?s JPrﬂi&.*diﬁﬂm"ﬁ %ﬁtﬁﬂﬁnﬂfeﬁofltﬂﬂaracterized
havi ng a dt h correspondi ng fart of wdth of an

dax ghadi rtdmmaém |mtestulrar1ac<z§= d-’fe teobbke tbrake mpkertal is

Vi Wﬂﬁﬁ r
g)fpé%deed ?‘ n bra & co afﬂ fjfry% nesgt b"gi‘!rl]ﬁ{ &6t édPnding
ttroarimmf toefd wicith reefl am owrer mmﬁmmaltmm of
ai d convey aract er in-that a ring-1like
&\a&i’\/@ 5 salg r'!&?‘?clr? Hfﬁ’%se portion of an outer
ci rcunf er ehkl Qh:aﬁlirtffa%e%fl @2C Folfll eFtichniedirs cipalle of
rollers, and said brake nmaterial or belt-like brake

P&taé?ei Sontral e @n PhIacE Fothe tuansnokted o F13imed in
an Obj ectJﬁlélqiMqvwoﬁpaéjl S£ia &ﬁk@y&?r@ﬁ&a@ferized

el ng transported, clalned i
in that a ring-like groove is formed 1n a widthwise portion
of an outer circumferential surface of each of said wheels
or rollers, and said brake material or belt-like brake
material 1s 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 1s
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any one of clainms 1 through 9, said conveyor
characterized 25 in that the brake material or
belt-Iike brake material is mnade of an el astoneric
mat eri al 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 4Ravity wheel or roller
conveyor capable of 30 brake control of an object
lreiame ploretesh iyt epbawditiatidiesl opeaxmaisionctlieredfn, vihieh

a plurality of freel ot at.gbl.e wheels or rollers are

SOPYRYOF i %fQQQﬂéaﬁgii%ﬂgﬁhq%ktion of said object,

and s@ynd Y Hrd YelBdtal WHEd RS d15 ro¥iers rarsmsldsd as

by gravitational operation thereof, the conveyor

breakec vieelad O BRIRKS TSHALERS i JUIRRAR PRAASE 1
't'eﬁriabag:gagli%e%&% 248 ghesl Sreodtid@kees 011 Side.

Fromru astic material that is soft and
hi gh 2 .r efbendravditli wheel pz.rﬁﬂdegr&@mwaWKeaanﬁble of

ol Ler conveyor_.,capabl.e. of [ a j

TS COMRES (o A RISkt BT a‘ig"roné}&éf?g‘étgé%' %ﬁ%ie@%‘? in
Siaiactiar, zadd rdieiyaaichdraddeeridwt| n orhdt adkaid brake
rollers are nmol ded from an el ast ric 10 mat rL@I i
WREES 2T HARKS IFRIIRKS dke MRl $xom R Riqstoneric
raterdd hdvakid e Fisidr eiaadeldsS HE (s &) & 90 degree

percent or less. 13. The gravity wheel or roller

eanleasr anghablnehsrund raal dange| (HFS 37 bt b@f Ry mercent
traqgRy ted, clained in 15 any one of claims 1 through

P , ‘sal d conveyor characterized in that said wheels

or rolll3er sThedgravdtlyr wheelnbar ralller doaivieyorkcapaide of

P G ), i 5 g e
e Ond GERNG inEdDer€hugtl ast ) aid conveyor 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.




