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GENERATED BY'THE, ACCUMULATI ON OF m@,’ﬁ@ﬁmﬂmm&] EYOR SYSTEM *300002*
The present invention is directed to apparatus for reducing

t he noi se caused by carriers inpacting ag@sanet one another in the

accumul ation portion of a conveyor |ine, and nore specificall $May280%et hod
and apparatus for reducing the noise chused by carrier inpacts w thout
significantly altering the spacing between the carriers in the accunul ation
| i ne. BACKGROUND OF TH# AN TUS FORCREDUCINGPr s are wel |l known
systems nmade up of a B AUCUMURATION Qi o:"mmmulmmlmlm
capabl e of traveling al orICARRIERS INIA CONVIPORUDPIEMNG a car

| eading trolley in a power and Tree sysiemincludes a driving dog pmobdon
whi ch extends toward the power track and which is engageabl e by a pusher
dog carried byThg presentnigvention is directed o momethod ead RppamtesHfor tredugingithe ndisgy and
the drivi ged, i fr ck by
t he novi néglg?)eg r%&fn. "e’naé‘ﬁgt Chfreiq"l\lllll)ﬁ%r 1?3‘8%2& e arﬁglgp glaitoﬂgyrf aoc;[% 13 \?\IIPSG

di sengagduhef andmarh epgifichlyrtocdamethdodendtapparhtay fartreguwinguhe mjse deased by aadlief r ee
conveyors. oféten.d;n‘%ll{égﬁ a(ﬁcgigul atg’lon t.ra‘g s _or, sections, where a.nunber of
carri ers "PRACH¥IQUS sighticanty altgring the spacing beyween the carricrs i the gcgpaiyla p out
of the way of the main portion of the conveyor systemuntil they are
needed. In order to accunul ate rriers, it is pecessary to disengage the
driving dogs of the trol | Ba&EGR AL INYENMON ¢ om t he pusher dog.

Thi's is usual |pouRe GRITRES 86REydRY aldaNINMEhoWACsyRtemS WAl up OF a§RWel @RclOAnd 41€
track at a different elevation than the main portion of the track so that a

carrier ofifeecteackapndrit pait pltralleys sapable; ofrirgyeling denahe| frae drack gadyupnestingady f r om
t he pusheg, tint ids i . i Ot I I i The . RS IR steep
enough to ensh?gc%ﬁSWE%ﬁegg]?ﬁ ?‘%%rlgé\?g?lgj sé%?%/n%g\t}v?asya?}?%%the push‘girﬁ%o

avoi d | anextends taverd thepowentrankfahd wihichtiy snghgeghble bp e dtishen doghedrriedhyrd moving
ensure thgt. | i t I C i i t.rack
n i1 it i cnBERE R Al ol bR RIS Al sV erdil, @D uBlof 2
accumnul at pahedalody the framtrack byrthe notihg parearolmihaWhen tleadrivingnlogfis tetraatéd, ios f ul | .
However, b cause.carri(gés ratiﬁelﬁ‘p%ri oditﬁaéI]{ r{em)ved fromthe downstream end
of the acXBRTsdissheasatpm the prstior Age, (g wollex §ORE MOYBE nuousl y accumul at ed.
Trol | eys and cRowereasi fie€ comedgordlofisi eluderacsurmalitioh @dckoys sadtidns avhsqaient | y
are quite heavy, Each ir of trolleys supports a.carrier which. s also
Very s ST HHCATRE Rt 0 BT %85 v R RRHsP St S yRy o
time. Suchf @eridif psriidh o UScdnE@e slidtdiR uhl BBLh@i Reded. AntorlbitoZ20bdmuMien t hey

roll along the accunul ation section of the conveyor track, and this energy
must be dFYEFB ddnscrssyy de disepgage iy divinecSes o e elleyt, SPPREE Ahe FATBRE and

trolleys apm tHRHRLES RF "MBEAS usdllp E&Bhl%iiéﬁ@d‘by BN e QEcuBRIREGY sdefibedeh
collision between carriers is dissipated as_sound waves, and each i npact

produces tragkeatay differest eleyatipnibansthe mgimpartian of the fraglo s, dipbs carripredisegipd o e

mul tipl e pecumabd b1 Sroll AfdhmRard #Rhy TRt BRVFusHI bit!i€ nERHRY 87

l i nes eacﬂﬁeqw pg%%&pwp?lﬁbnuvﬁ?i pFe accunu?gtyors, theﬁlr?g%%se.prloduced‘ by the
accunul at stetiorafy oljeati dihg slope sstisheastedpadnongiuitof ¢nsepgdhat theredrserraovee quighlybe
unpl easant_to.anyone | Lant ,ihe -

enpl oyeesta‘r’v%glg?letge %gh\?\ﬁ)tr%k&f’ﬁqc 0S eJ %r %ﬁ) %ﬁ‘i@f/ﬁtcgerntﬁ g{ g sg%gﬂ?m a&g?%r,%t he
noi se can etisawcthaidy esmsieudyaa rdlhalodg the hscuamlatioh bectidin of tadfhunfil it qorgads & stop
generated by this netal -tq-netal contact ,can he rticul.arly damgi to
Roari ng. - Ph eagmes et naddiaref Rl 26 (oot Bl i aahn? TREHE o,

i nt erval s acclibiwtatioh Rectivn Wwidrack ieAdih Huwewrs Sbectuse roadizts 4ra \pefiodigallpermovedt hi ng
of a surprise to nearby enpl gyees. An enpl oyee who is, startled hy such
sudden noif¥8s %@%&%ﬁwﬁ of the 9°°86‘Hl?81§tp SERIPTgRGY) CRIFIETS] G, beapqni 88 ay e
been made gcdvamifdéOre, to reduce the noise created by these accunul ati ons.
The normal solution is to coat the netal surfaces nornally naki Q% cont act

with rubber or Teolleysypndasarsiers are made,pf tepl \or |similsh abeys and conssancatly gfe quite

col I'i si On%e%v?h'ﬂa%h bAl 8f Ayt GHP6Rs & RETiBOKARh Y 89 R nfsshRMRd ShicEHay et al SO
i ncreases t spaci ng bet ween ‘adj acent carriers in an accunul ation’line,
especi al | yupsosiingehbeayh wetkpirico Al #ny givendinies | Such cygiery pogsessdange kingtiengegiese

| evel by a noticeable amount. This increased spaci ng changes the | ocation
of each trolley in the accunulation line and nmakes it difficult for a
systemcontroller to keep track of the carries. In addition, this altered
spaci ng may prevent the carriers fromaligning properly with other elenents
of the conveyor system such as unloading platforns al ong the accunul ati on
track. 1n addition, adding these materials to existing systens usually
requires would therefore be desirable to reduce the noise generated by the
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2a 6 May 2002 SUWMMARY OF THE | NVENTI ON According to one aspect, the

i nvention-provides a conveyor system conprising: a support tract, a first
carrier supported on said support tract by a leading trolley and a trailing
trolley, a second carrier supported on sajd support track downstream from
said first carrier by a leading trolley afd a trailing trolley, 0

each of said leading trolleys including a front contacting planar stop
surface, and each of said trailing trolleys including a rear contacting

pl anar st op vt ftl&szeoll slangltht neainub€on seetiomer thé aan%yostt«ack shd ey russbeond
carrier | eadjn facing the rear contactin nar st surf e of a
Frrst carrt dinBps Piortes S BF b, Rt i iRk ol Bl f e 0B 3 hondiva
carrier | eadigatfichit@mbent oaadrgy&wnn@ca caﬁlhﬂm batwehaaitriesds ﬂlast;ea;tedaredouna WaeE!
bunper connec ‘iedto sard({rrst arr rarlr troIIey and hvr% rear
contacting PAEECNITPAY; Roduses "blr ‘%E"@"ur Bd HYY SPEO.L"AD

di st ance V\/ﬂellihlﬂiﬁ]eadc[lmﬂlhtu&nlﬁbrﬁ(ﬁﬁ,rarﬂmﬁlaﬁtmdﬂrgraﬁ/ﬁﬁﬁﬁlpld%dm/@br tinteact ecﬁ.’r&iphd

ot her. Accor dl n .0 a sec eCt nti O rOVI es .a net
et g el Hulile ZedEu s Bt ok PR o AR ol Sirick o froggntal
carriers hawhd@eqlean arhiCivideaai bmmﬁdasafnamyM| |ha plemt Where racdmgmau@& a8 @sed,

spaci ng betwe&n the contacti n% sg( a‘oes of, the arrr ers nar
contacting SlPrAEBUOYES FAMEIARTORR FIoM RIOYRI Iy ?88&““8?‘!?&‘1’5 ¢ eH‘@'SFrﬁ*E%'B‘He
conpri si ng tabieersthegieh afects g wetbunt i ng bunper s on surfaces of said carriers;

b) propelling one,carrier into a dowstreamcarrier,: duci

obner ared vihant HECa Spaisheiy Bnsedoy FRERBHaREy Flnuteb it b TafRbREy
downst r eam ciamagisg tdiehmige Inhaldftiag, the trplianare (ﬁf&ﬁtrﬂchdcmgulaldd faafegslarcmtelwadke;

and d) accumyl at j t he one carrier, with the downstr rrier with

space. bet weeleHRS Bl 56 S HEeS B mRER Y e RoR e R PR e 0 2R ¢
aspect, the empw@aersr OAnpe@ploghkes who omrkmyeﬂr b)S}GBdiIedelem‘pfolsss mglyahzﬁrﬂpdiﬁi‘clulty
track, a first tr econ track

| ey .and a
for moverentotsrraine S g e BFRRE g e s BREIH 5F cePesie 2oRt BRGE
met al | i ¢ conh&ehdctgulstivnk aTke miftlalabluli@sais to @aethé msial suﬂ’aéesamntaagtnamgg smﬂtafoace
the resilient, cotactrn .surfac in from r n. Of h,troll ey
Such that i MAERR 1 ARUg bRl A E il SBd o Pt of leufifioRy ERISHY<wh
troll eys contdct thomneisaprobla@rto simdeyexecht, etralseancmlearseshd dpa¢ihg bdwteaatijatgt saridrace
of said secand tro i ent ¢a ntacy Orgduségrh%%ggeof

Che i st t rom &5y RonBe FrreTE s dPl f Sl Buefi B8

level by a noticeable amount. This increased spacing changes the location of each trolley in the
accumulation line and makes it difficult for a system controller to keep track of the carries. In
addition, this altered spacing may prevent the carriers from aligning properly with other
elements of the conveyor system, such as unloading platforms along the accumulation track. In
addition, adding these materials to existing systems usually requires would therefore be
desirable to reduce the noise generated by the accumulation of carriers in a conveyor line
without adversely affecting the spacing of the carriers, and which noise reduction could be

employed on existing systems without extensively modifying the carriers.



2b 6 May 2002 bei ng spaced from each other after contact and when the
trolleys are'at rest as a result of the sizing of the resilient contact
surfaces of each trolley. These and other probl ens are addressed by the
present invention which conprises an inproved conveyor carrier havin

nunber of resilient bunpers attached to p’ﬁrti ons of the carri ers%&?"@o
not make contact with other carriers when the carriers are accunul ated. The
bunpers are configured so that they make contact with one another before
the nmetal contact surfaces of SUMMARNTORTHEINVENIEIONThe bunpers can be nade
sufficiently Iargs t@ absorb a Itﬁr e .6 Ma?/ 2002 portion of the force of

i npact bet ween cAFfIEPE QPEASPEH S ?gﬁgg'iot‘ipg’ﬁ a3 SRRXYYOF MO REPHYP SR | y
contacting surfaaesppprit@u@nts them from adding significantly to the spacing
between carriers i.n _an .accunul ation |ine, Inteadldiiéﬂtion," t he bunpers are
preferably rmade fIGTHFYrICSHRRRAS] O Wi SUpRAS: rathived iFainedBlienand atmding dioey:

gene (rj ated by t geEI’seobl@&ﬁlﬁﬁrisﬁprﬂuéce&lﬁd’aidadﬂﬂpoaﬁtra%k H%Wﬁfrezfni &q:ueﬁiﬂgirit hﬁﬂedﬂgez

sound generat e a netal -to-netal inpact., | een found that the

o 56 Sauseirosiye P TR miimlity SRS vhERR w of il BadFedalSh il « WoR
accept abl e kéntaling plabdti Soprauiifaey, aAddachhaftsaidt rrdikngn@dllepe reigingla fefr &ntadiinat e
net al -t o- met%‘ cont a&t cogpfl etely. In @2 21preferred gnbodi nt, tg.e bupper s
are made fr BRTUFEPRATR oY 2o Coytlacting planar sloB uifase g%+ sePiycadisr lqading tgyey

bol ti ng tlhemfctn(g tﬂd}@ar@ﬁﬁﬁﬂtﬂﬂgplaﬁa‘t stobeuﬂrflarc@bfzetlsh;st d’aﬁfeﬁ”&hiliygb SR, to connect the
support platformof the carrier to t trolleys. The bunpers, | ncl ude an

ot oohirent “por t 1 BrirathPERSE DS da odr e S e R P Y igd Serng
trolleys. Achmdcting facgiandi ded in the attachnent portion which is aligned

W th existing bores hn t he tro‘léFLt?}y,.d nd a .bal t].is ﬂassg%t.hrou%h t hese

al i gned openi ngs 6" RYPRFT CARCHEMHISSH i 1 SITHEEaHAgdropBnfe "avIng & B4 FROFGEE a
mai N body péict, wigreimtighpladar \stops Burfasesdirs ppred] apdooy disthced@hawtht Hent aal feay
body. The burrrﬁe{.s §re.s.§zled so that they nake contact before any ot her
portions of “YHPs Bredyidal copacteashother and absorb a portion of the energy of
i npact. By attachicegdihfesea dscondesspect, ahg ivent@nsprodiddshe niethol Ifey Rdidigt nalee not
normal | y nmake Ea?%t act, si gni fi canF noi se reﬁ ctif)n can be. achi eved, w.t hout
adversel y aBFBETNY § 88MRTeSEMPY diF aes4p E‘?“ PE cprEiers igyioe Huanconfacting y
obj ect of t befgpeesidrtmaimuiaingiaomost Gpieing\betheeid therbitading sekfRppetthd emridrrthe
reduci ng the, noi se_produced en two objects collide. 1t i not her j ect
of “the o eo P, SoafrEciEss 3 S0miCetiat fshedtin aifaris ol PRelihe iy °F he
noi se produstepsdfy the accunul ation of carriers in a conveyor line. It is a
further object of, the present invere}ti onft%cgrovi_ de a bunper for absorbing
some of the forc® oFOWIAGIRT A UEPRE P FHSRet s agai nst anot her obj ect .
It is yet anot heb) obp@tlingehe tdnderpnte s downstearepdriion t o reduce the noi se
generated by col ljding.carriers ile t,.sianificantly.chapgi t

dbaci ng betveen the BTt SRl iRl o hiahe Bt el WRE il o

i nvention t theploouitdem gamiet tefate the facinglamangpntabingsmdanet cablidehangh f r equency

noi se generated t he l1ision of. t bj o lte I s still t her
obj ect of the pr giear?f ur?‘ﬁz\g}glﬁtﬂ?eo%n%tc%r”ﬁ;r%?g'g dglvﬂsgﬁeaﬁgglﬁgrr‘bl&r}ﬁ%?ﬂal en%et%%eﬁg@er S on
conveyor cafaxingmpinmkdootactiredudass.t he noi se generated by the accumnul ati on of
the carriers wt tsignifi.cantly incr ing t.he s I tween

carriers in an agggoéﬂlﬁég? Sﬁh'faﬁﬁs ?é{’ th%q'f\‘/g@t%()fo%ﬁ&'%%l %%%&gw%ﬂ“%@n%%

DRAW NGS support track, a first trolley and a second trolley supported on said support track for movement

therealong, wherein said trolleys each include at least one metallic contacting surface and at
least one resilient contacting surface, the resilient contacting surfaces extending from a portion
of each trolley such that said metallic contacting surfaces of said first and second trolleys
contact one another only after said resilient contacting surface of said second trolley has

contacted said resilient contacting surface of the first trolley, the metallic contacting surfaces



These and ot her objects of the present invention will becone apparent from
a readi ng' and understanding of the follow ng detail ed description of a
preferred enbodi nent together with the foll ow ng drawi ngs of which: Figure
1is a pictorial view of a trolley bunper_according to the present
invention; Figure 2 is a side elevati onal?bvi ew of a nunber of catMagge03
an accunul ation |line equi pped with the bunpers shown in Figure 1; and,
Figure 3 is a side elevational detail view, partly in section, of two of
the troll eyseisdispated flonriegiir @he? aftédicbAdadtEEnd DIRSCHRIcRINIEN 40k atlict d°REEmRRIEIhe
EMBODI MENT Ref erﬂhn?Ei now to the_dr avfyi %‘gs 1v\,her ein the show ngs are for the
purpose of PIPNGSEhaFHETsoNpAPufaresPISdR!Rent of the present invention
only and not for Thée apdibfherSgolsiémd ardiatldreged ByTthe prdsgitlifvetiéwhieh aorpiizpesn 10

having a main body portion.12 with a w dt N.1 and an attachnment portion 14
TR o e e o ReoR PHT Dot i P tioreg o B Epetn R hRC Lpaliord o the

uret hane. Madrflerd @y dpabithakd cbatattnaithustRg caftieBUl NIt Yarlerveed dctwmilatednTigect | ng
wal | 16, parallel side mallsﬂéS, bar |1 el top .,and bottomwalls 20 and a
rear wal | - 2DUHREFHAF PRETadesd At el Tmake raniagtgPiions anathen BeSeiE h wot Eischua |
16. The angk@faeés of @RrcartidtslcoRide VT Helbum@&id €4 belradk BerfiSicats 1uvgt toSabgirk @ farggach  of
the side walls 18 a trapezoi dal shape. Attachnent portion 14 projects from
the central portion of rear wall 22 and includes a top wall 24 and a
parall el bottomwall 26 which walls extend continuously fromtop and bottom
wal s 20 of main body portion 12. Top wall 24 includes a blind bore 28

| ocat ed above and extending toward rear wall 22 of nmain body portion 12.
Attachnent portion 14 further includes parallel side walls 30 perpendicul ar
to top wall 24 and a bore 32 extending through portion 14 between these
side walls. Wdth W2 of attachnent portion 14 is less than width W1 of
mai N body portion 12 and therefore sections of main body portion rear wall
22 are exposed on either side of attachnment portion 14. Figure 2 shows a
nunber of carriers 34 conprising support platforns 36, trailing trolleys 40
and leading trolleys 42. The trolleys are equi pped with bunpers 10 and are
supported for rolling novenent on a track 44. The |leading and trailing
troll eys have many identical parts and the sane reference nunerals will be
used to identify parts comon to both Garners. As best seen in Figure 3,
the trolleys each conprise a body 46 to which support 6 May 2002 wheel
axl es 48 are attached for hol ding support wheels 50 and to which guide
wheel axles 52 are attached for hol ding gui de wheels 54. Each trolley 40,
42 further includes parallel spaced apart flanges 56 depending fromthe
undersides of the trolleys for supporting platforns 36. Flanges 56 of each
trolley are spaced apart by a gap 57 and each flange 56 i ncl udes several
openings 58 aligned with simlar openings in the opposite flange 56 for
receiving a bolt 59 to attach the support platforns to the trolley. Flanges
56 include front and rear ends 60 which do not come into contact w th other
trolleys when the trolleys are accunulated in a line. Trailing trolley 42
includes a wing 62 extending rearwardly fromthe top portion of body 46,
and leading trolley 40 includes a contact wall 64 at the top portion of
body 46. Wng 62 and contact wall 64 are the contacting portions of the
trolleys, and it is these portions of the trolleys that nornmally nake
contact when the carnets are accunul ated. The troll ey bodies 46, including
Wi ng 62 and contact wall 64, are nade of nmetal and thus a |oad noise is
generated when these portions of the trolleys collide. A bunper 10 is
attached to the rear portion of each trailing trolley and the forward
portion of each leading trolley by inserting attachnent portion 14 into gap
57 flanges 56 so that the bore 32 on the bunper is aligned with one of the
openings 58 in flanges 56. A bolt 66 is then passed through these aligned
openi ngs and secured to flange 56 with a nut 68. The bunper is held in

pl ace by the, tight fit between the spaced apart flanges as well as by the
conpressive force of the nut and bolt conbi nation. Gui de wheel axle 52

whi ch extends downwardly into gap 57 is acconmodated by blind bore 28 in
top wall 24 of the bunper. Rear wall 22 of the bunper is angled at an angle
suppl ementary to the angle of ends 60 so that bottomwalls 20 and 26 of the
bunper are aligned with the bottomportion of walls 56 and so that front
wal | 16 of the bunper is generally perpendicular to track 44. The di stance
between rear wall 22 and front wall 16 of the bunper is chosen such that
when the bunpers of two adjacent trolleys are at rest and in contact with
one another, wing 62 and contact wall 64 are separated by a di stance of
about one half inch, nore preferably by about one quarter inch, and ideally

1 . o L T e - 1 o o L, Y Y L T v Ly



carrier is accunul ated. |Instead, when one carrier nmakes contact with

anot her, wall’ 16,of bunper 10 on the noving trolley conmes into contact with
wal | 16 of bunper 10 on the stationary trolley and the bunpers are
conpressed by the force of the noving carrier until wall 64 collides with
wing 62 to stop the carrier. The inpact3 of the urethane bunpefMagddhst one
anot her generates |l ess noise than the inpact of netal against netal because

mich of thagion & the Made @%a&mgﬁ&%n g&m&gmemeﬁmﬁgm gflayPHoh e AGhRMYAL I ON

of the urethane bodies instead of being converted into sound waves. “The
sound pr cootaeting syrfages preyents thegfsom pdding signifjcanthtorthe spacing hetwean cyderefir at i ng

ot 11 i ot ieutfEatng [ 0k, o) BinfiRURE ity laad R RIGREWFRckIRGET 0,

wal | 64 imaterizhse khahtheasouml gememteddyabeir inpact is tuisterhnll &toa/lowbefrequehsethan t he

bunmper s d conseguen t he i mpact . produces h fter sound. ter
oot - (RGP ERohEe b sap sk, gl s o P B 5 0886 Artised by
separ at egh¥hdtgmaRtib 6fcandrs caabe rddiked:ami adceptublevie@Dint thie nvinhiet aad ¢hat Bes Wal |,
however, is quite sngl Ppref erably on the qorder of one eighth of an inch.

The ei ghtI9t BeferRw;toje migiate et} 69ntact FRMBIPIEYe t hese bunpers are used,
for exanple, Whblprdpdtted éﬂﬁnofﬁffﬁenf,)ihemuﬁﬁ Rde AR FoACire@AnEAAREE 66 rdiflthE

&,
eighth carrier in aline of carriers Wﬁl_Ch do not_include bunpers. This
smal | spdeiexigtiepeastiers by haliiag shem tothe epaningp on thetrellsys neymslly used tooptest s or

the contr r | @%}j”&g S [ n
terns of tgéﬁ%?g:}?dé%%kggﬂgic%%{gﬁﬁgﬁ e°?%?un e s{sggﬁu‘{%ﬁag?ﬁgune%e(gﬁd

nmodi f i catwhics fitsf betweenstwyj spacedeaparevallaod exiating trolleyk.| |A berconpreyifedriarthe t o
those skilled in the art. upon a re ding.% d_unders di ng, of, the foregoing
descri pt iaotér?f’ ot ng%?r’%p l?a‘f’h Fshagg%%avﬁlghg (ral’of)etfrrlggfrle (E:rgitl]?yd a’gdagiqc%t B&*%PT er ed
to al | ow thtough thege alighed bytlingotochdld the benpanfin plach. fTherbamperd @b gnchalad ridie

bunmpers coul d be attached, .at. other .|l ocatiqns op the trolleys or even on the
oar s er s Wity atoro Rttt R rciagsisgeBare kvt P afbiet ot i SRt g ¢ nat
all such ghdngatatafiey Alkd tdmtat befdre 49 Jtie IpodRes of tHehdrslleyNinakd teibact @nd he
extent that they are described tby t he sever al p‘h%i g}s appended her et g 7 6
May 2002 3RECTR| ;postion of, the RFERYLP '§?§?ten$¥:6ﬁ§$|”§| e “ﬁ?ﬁ%o‘f’tp‘i‘ﬁ‘%l@“ efret
carrier sifREE hedddPibt 28imshls URAROESntdck, AiphifiBant AoikeRBhdBN tidbd RKieddiChwihdut ai | i ng

trolley, a second carrier Supported on said support track dosvnstream from
sai d fi rsadversely pecting the intepliey spacigl ey and a trailing trolley, wherein

h of said Igadi | gt o | |
each of sai ﬁgﬂmda,gef&w b%:@%&lﬁf Freden Hve B Bl AB6 SheP

t
surface) and ea said tr trolleys 1ncluding rear contacting
pl anar st anpasstusforcreiucitg the foisanrodused wben twg gbjeatseollide.op surface of a second

carrier | eadi . Y. | : L face of a
first carrier r‘?r‘%#ﬁﬂ%g %blegffg%tpg&?ﬁrtgﬁ{wg@n%:ﬁ%ggg ﬁpe}%ﬁg%[ fn(%)& g%a%%sefg’gnd
carrier | edutimgtht nois¢ prpdaced bin thei aogpnauldtion of carmers st ¢ongeyoaliwe, and) a rear
bunmper connected t aid.fir carrier trailing.troll nd.havi ng a_rear
contacting fac h %ﬁ’é@gﬁ %’?%8§B‘Fa{’ﬁ%§?ﬂt§?"8}3‘§°“§8 r g%%esa é‘#‘ggesr 3%‘caé’8° rélr%g?mg_

di st ance wfthefdréeoffa meingdatrier agit imoisagiinstgndthg @bjectni ti al contact each
other 2. The c nve%tor system of &ilgai m 1 wherein th‘ﬁ-‘ di st ance betwe(f:%ythe

front and rearitdi 8 wiites abieet of the RiEseh,BVERIOR tp fegpce the noise generate

colliding carriers while not significantly changing the spacing between the carriers.

It is yet a further object of the present invention to provide a method for reducing the
amount of high frequency noise generated by the collision of two metal objects.

It is still another object of the present invention to provide a method for mounting
bumpers on conveyor carriers which reduces the noise generated by the accumulation of the
carriers without significantly increasing the spacing between the carriers in an accumulation

line.



S. The conveyor systemof claim1l wherein the distance between the front
and rear stop surfaces is about one quarter inch. 4. The conveyor system of
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings, wherein the showings are for the purpose of illustrating
a preferred embodiment of the present invention only and not for the purpose of limiting same,
Figure 1 shows a bumper 10 having a main body portion 12 with a width W1 and an
attachment portion 14 with a width W2 formed from a single piece of material, preferably
urethane. Main body portion 12 includes an outwardly bowed front contacting wall 16,
parallel side walls 18, parallel top and bottom walls 20 and a rear wall 22 normal to side walls
18 and angled with respect to front wall 16. The angle of rear wall 22 with respect to the side
walls gives each of the side walls 18 a trapezoidal shape. Attachment portion 14 projects from
the central portion of rear wall 22 and includes a top wall 24 and a parallel bottom wall 26
which walls extend continuously from top and bottom walls 20 of main body portion 12. Top
wall 24 includes a blind bore 28 located above and extending toward rear wall 22 of main
body portion 12. Attachment portion 14 further includes parallel side walls 30 perpendicular
to top wall 24 and a bore 32 extending through portion 14 between these side walls. Width
W2 of attachment portion 14 is less than width W1 of main body porti;)n 12 and therefore
sections of main body portion rear wall 22 are exposed on either side of attachment portion
14.

Figure 2 shows a number of carriers 34 comprising support platforms 36, trailing
trolleys 40 and leading trolleys 42. The trolleys are equipped with bumpers 10 and are
supported for rolling movement on a track 44. The leading and trailing trolleys have many
identical parts and the same reference numerals will be used to identify parts common to both

carriers. As best seen in Figure 3, the trolleys each comprise a body 46 to which support



portion top wall and bottomwall, (ii) parallel spaced apart side walls
extending fromthe main body pertion rear wall and between said attachnent
portion top anal bottomwalls, and spaced inwardly of the first and second
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%4 0%wW&' ( pody 46, and eadmg trolley 40 includes a contact wall 64 at the top portxon of body 46. Wing
62 and contact wall 64 are the contacting portions of the trolleys, and it is these portions of
the trolleys that normally make contact when the carriers are accumulated. The trolley bodies
46, including wing 62 and contact wall 64, are made of metal and thus a load noise is
generated when these portions of the trolleys collide.

A bumper 10 is attached to the rear portion of each trailing trolley and the forward
portion of each leading trolley by inserting attachment portion 14 into gap 57 flanges 56 so
that the bore 32 on the bumper is aligned with one of the openings 58 in flanges 56. A bolt 66
is then passed through these aligned openings and secured to flange 56 with a nut 68. The
bumper is held in place by the. tight fit between the spaced apart flanges as well as by the
compressive force of the nut and bolt combination. Guide wheel axle 52 which extends
downwardly into gap 57 is accommodated by blind bore 28 in top wall 24 of the bumper.
Rear wall 22 of the bumper is angled at an angle supplementary to the angle of ends 60 so that
bottom walls 20 and 26 of the bumper are aligned with the bottom portion of walls 56 and so
that front wall 16 of the bumper is generally perpendicular to track 44. The distance between
rear wall 22 and front wall 16 of the bumper is chosen such that when the bumpers of two
adjacent trolleys are at rest and in contact with one another, wing 62 and contact wall 64 are
separated by a distance of about one half inch, more preferably by about one quarter inch, and
ideally by about one eighth of an inch.

This spacing is not sufficient to prevent contact between wing 62 and wall 64 when a
carrier is accumulated. Instead, when one carrier makes contact with another, wall 16 of
bumper 10 on the moving trolley comes into contact with wall 16 of bumper 10 on the
stationary trolley and the bumpers are compressed by the force of the moving carrier until wall
64 collides with wing 62 to stop the carrier. The impact of the urethane bumpers against one

another generates less noise than the impact of metal against metal because much of the
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as penetrating as the sound of metal on metal. The compression of the bumpers absorbs a
sufficient amount of energy so that when wing 62 and wall 64 finally meet, wall 64 is traveling
at a lower speed than it would have been absent the bumpers and consequently the impact
produces a much softer sound. After impact, the urethane bumpers return to their original
shapes which separates wing 62 from wall 64. The spacing between the wing and the wall,
however, is quite small, preferably on the order of one eighth of an inch. The eighth carrier in
an accumulation line where these bumpers are used, for example, will only be out of place by
one inch as compared to the eighth carrier in a line of carriers which do not include bumpers.
This small spacing does not adversely affect the monitoring of the carriers or the control of the
system.

The pfesent invention has been described in terms of a preferred embodiment, it being
understood that numerous modifications of the subject bumper and carrier will become
apparent to those skilled in the art upon a reading and understanding of the foregoing
description. For example, the shape of the bumper could easily be altered to allow it to be
attached to a trolley of a different design and the bumpers could be attached at other locations
on the trolleys or even on the carriers without exceeding the scope of this invention, It is
intended that all such changes and modifications be included in this invention to the extent that

they are described by the several claims appended hereto.
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a second carrier supported on said support track downstream from said first
carrier by a leading trolley and a trailing trolley, wherein e¢ach of said leading
trolleys including a front contacting planar stop surface, and each of said trailing
trolleys including a rear contacting planar stop surface, said front contacting planar
stop surface of a second carrier leading trolley facing the rear contacting planar stop
surface of a first carrier trailing trolley,

a front bumper connected to said second carrier leading trolley and having a
front contacting face; and,

a rear bumper connected to said first carrier trailing trolley and having a
rear contacting face, wherein the planar stops surfaces are spaced apart a distance
when the front and rear contacting faces initial contact each other.

2. The conveyor system of claim 1 wherein the distance between the front and rear
stop surfaces is about one balf inch.

8. The conveyor system of claim 1 wherein the distance between the front and reax
stop surfaces is about one quarter inch.

4. The conveyor system of claim 1 wherein the distance between the front and rear
stop surfaces is about one eighth inch.

5. The conveyor of claim 1 wherein each of said bumpers are resilient.

6. The conveyor of claim 5 wherein each of said bumpers are comprised of urethane.
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9. The conveyor of claim 1 wherein said front bumper comprises:

a main body portion having

a top wall,

a bottom wall spaced apart from and parallel to said top wall,

first and second parallel side walls extending between said top wall and said
bottom wall,

a front wall connected between said side walls and said top and bottom walls,
and

a rear wall normal to said side walls and angled with respect to said front
wall; and

an attachment portion having

(i) parallel top and bottom walls contiguous with said main body
portion top wall and bottom wall,

(ii) parallel spaced apart side walls extending from the main body
portion rear wall and between said attachment portion top and bottom walls, and
spaced inwardly of the first and second parallel side walls of the megin body portion,
and

(iii) a bore extending through said attachment portion between said
parallel and spaced apart side walls, an axis of said bore genefa]ly parallel {o the
rear wall of the main body portion.



