OVERHEAD TRAVELI NG VEHI CLE SYSTEM AND CONSTRUCTI ON METHOD OF BUFFER
I N THE SYSTEM BACKGROUND OF THE | NVENTION Fi el d of the Invention

[ 0001] The present invention relates to construction of side
buffers in an overhead traveling vehicle system Description of the
Rel ated Art [0002] In an overhead traveling vehicle system it

I's knowmn to provide a side buffer beside a traveling rail for
overhead traveling vehicles to be able to receive and hand articles

fromand pyEREEAYETRAVELINGVEEHICLY SYISTERS ANTICONS BOUCTEON METHOD
Japanese Lai d- Open Pat ent Publication No. 2006-324469). Because the

side buffer is hung froma gkt or the like by
'UIFER IN'T S’I;EHQJ{“

usi ng hanger bolts or the like, construction involves work in high
pl aces near the ceiling. If there are nmany side buffers, nounting of
t he hanger bolts requires many |abor hours. [0003] hjects of the

present invention are to&é&&&a&buaﬁiﬁﬁ&ﬁ%@&de buffer

Field of the Invention
[0001]

The present invention relates to construction of side buffers in an overhead

traveling vehicle system.

Description of the Related Art

[0002]

In an overhead traveling vehicle system, it is known to provide a side buffer
beside a traveling rail for overhead traveling vehicles to be able to receive and hand
articles from and to the overhead traveling vehicles (Patent Document 1: Japanese
Laid-Open Patent Publication No. 2006-324469). Because the side buffer is hung
from a ceiling of a clean room or the like by using hanger bolts or the like, construction
involves work in high places near the ceiling. If there are many side buffers, mounting
of the hanger bolts requires many labor hours.

[0003]

Objects of the present invention are to make construction of the side buffer
easy and especially to reduce the number of struts to be mounted to the ceiling.

It is additional object of the invention to make construction of the side buffer

easier.

It is additional object of the invention to make construction of an under buffer

easy.



easy and especially to reduce the nunber of struts to be nounted to
the ceiling. It is additional object of the invention to nmake
construction of the side buffer easier. It is additional object of
the invention to nake construction of an under buffer easy. SUMVARY
OF THE | NVENTI ON [ 0004] An overhead traveling vehicle system
according to the invention is a systemw th an overhead traveling
vehicle traveling along traveling rails hung froma ceiling and a
side buffer provided beside the traveling rails so as to be able to
hand and receive an article fromand to the overhead traveling

vehicle, the two traveling Iﬁi)ﬁ ?%I??' TEESRAARST all el while spaced

fromeach other and the si cga urter C%gl ng “di sposlgg{lbetween the two

traveling railstowﬁ% viewed in a plan view to be supported by the two
: 0

traveling rails 5] Preferably, the side buffer includes:
a beam supported by the two rails; a raceway fixed to the heam and
having a | ong ghBeyerheakirashiag yelieiRivalew agprrding Wihednventiondsa sybap
portion; a strut hung fromthe raceway; and a side buffer main body
suppor t edwhly at logerbead traveling vehicledraveling alesg traveling saifsr fefmgrfedsh e ceibing
further include a nounting nmenber supported by the side buffer main
body and gdtesidé hﬁﬁgtb@mﬂédibés'rder‘thé trevelingdgaibydof asito beibite hoHyndoand raceive

under buffer main body supported under at |east one of the two

travel i ngaf AtibR M bAEtIMEBYéRed®aRERg vehicle, the two traveling rails being
disposed parallel while spaced from each other and the side buffer being disposed
between the two traveling rails when viewed in a plan view to be supported by the two
traveling rails.

[0005]

Preferably, the side buffer includes: a beam supported by the two rails; a
raceway fixed to the beam and having a long groove that opens downward and is wider
at its upper portion; a strut hung from the raceway; and a side buffer main body
supported by the strut.

Particularly, it is preferable to further include a mounting member supported by
the side buffer main body and extending downward from the side buffer main body and
an under buffer main body supported under at least one of the two traveling rails by the
mounting member.

[0006]

The construction method of a buffer in an overhead traveling vehicle system
according to the invention includes the steps of fixing two traveling rails with a space
between them by hanging them from a ceiling and disposing a side buffer between the

two traveling rails so that it is supported by the two traveling rails in order to provide

the side buffer in a system for traveling an overhead traveling vehicle along the



[ 0006] The construction nethod of a buffer in an overhead
traveling vehicle systemaccording to the invention includes the
steps of fixing two traveling rails with a space between them by
hangi ng them froma ceiling and disposing a side buffer between the
two traveling rails so that it is supported by the two traveling
rails in order to provide the side buffer in a systemfor traveling
an overhead traveling vehicle along the traveling rail hung froma

cei ling. 'L.Q‘%ﬂz%raﬂhun frdh aldd@ingnvention, the side buffer need not be
hung fromthe Celll n&. Therefore, it is possible to reduce nenbers

such as hanger [?)9{) and nmounting of the side buffer becones easy.
[ 0008] I side buffer is provided with the beam supported

by the two rails,,.the race g to the.beam .the.strut hu f rom
the raceway, an@tpﬁ@vgpw,\ﬁ?ﬁls@erﬁ(%ﬁe%@ beFﬁg%ﬁP&b‘hBﬁe‘tﬁH% s?ﬁﬂ?fm 't
is possible to easily. change a position of the side buffer i nh _hody
by changi¥é @Sﬁbgeatpir@civcsmrﬁ&r%%cﬁtas T L@wtm?wt%@f@f&%w%r

| f the nmounting nmenber supported by the side buffer nain body and

ext endi ngbatomgonatyl y downward fromthe side buffer main body and the
under buffer main body supported under at |east one of the two

travel ing rail s[0098% he nmounting menber are also provided, it is
possi ble to provide the under buffer by utilizing the side buffer

Mor eover, becaugehesidobuffirafpoiided avith e bedm kiligiorted be eherwo g thy t he
side buffer, it becomes unnecessary to adjust the position of the

under buf Fa@éwaéﬂ\?vﬁkﬁomnf D Phudd EoMRAVYNGRaY, Q88 He side buffer mhdin 1

is a front vi of an essential portion of an overhead traveling

vehicle Syécfyesﬂbﬁ’énéad]oyem Qg'ht”ﬁ% possible to easily change a position of the side buffer
main body by changing a position of the strut with respect to the raceway.

If the mounting member supported by the side buffer main body and extending
diagonally downward from the side buffer main body and the under buffer main body
supported under at least one of the two traveling rails by the mounting member are also
provided, it is possible to provide the under buffer by utilizing the side buffer.
Moreover, because a position of the under buffer i1s determined by the side buffer, it

becomes unnecessary to adjust the position of the under buffer.

BRIEF DESCRIPTION OF THE DRAWINGS
[00095]
FIG. 1 is a front view of an essential portion of an overhead traveling vehicle

system of an embodiment.

FIG. 2 is a view showing mounting structures of struts of a side buffer to beams

in the embodiment.

FIG 3 is a perspective view of the overhead traveling vehicle system of the

embodiment viewed diagonally from above.



FIG2 is a view showi ng nounting structures of struts of a side
buffer to beans in the enbodi nent. FIG 3 is a perspective view
of the overhead traveling vehicle system of the enbodi nent vi ewed

di agonal |y from above. FIG 4 is a perspective view of the
over head traveling vehicle system of the enbodi ment viewed diagonally
from bel ow. FIG5 is a front view of an essential portion of

an overhead traveling vehicle systemof a variation. FIG6 is

a perspective VEgy49da E&@?&mé DRaDbithayeérhad tiv’a%ii% Pelo18 bR of tHae
vari ation viewed di agohally from above. FIG7 is a perspective

v oo, RGNS LI MG e, 212 o e want atlon vieved
f2 gelgir Ega(rja;t |r av e[l*'lld1 Yids iogg \%e&i%ﬁf g%s%ﬁtia? -I[;{)?t}/o%l oifrég orv‘;%‘rihleacf3 traJellai(r)ﬁé\%[ehicle
system of a variation.
FIG 6 is a perspective view of the overhead traveling vehicle system of the
variation viewed diagonally from above.

FIG. 7 is a perspective view of the overhead traveling vehicle system of the

variation viewed diagonally from below.

EXPLANATION OF REFERENCE NUMERALS
[0010]
2 Overhead traveling vehicle system
4,5 Traveling rail

6,7 Power feeding rail

8 Hanger bolt

10 Overhead traveling vehicle
11 Traveling portion

i2 Power receiving portion

13 Lateral drive

14 Turning portion

15 Elevation drive

16 Elevation frame

17 Chuck

i8 Cover

20 Side buffer



8Hanger bolt 100verhead traveling vehicle 11Traveling portion 12Power
receiving portion 13Lateral drive 14Turning portion 15El evation drive
16El evation frame 17Chuck 8Cover 20Si de buffer

22 Beam
24 Bracket
26 Raceway

27 Long groove

28 Connecting fitting
30 Strut

32 Girder

34 Seat

36 Side wall

40 Foup

41 Mounting plate
42 Reinforcing plate
45,47 Bolt

46 Nut

50 Under buffer

51 Mounting member
52 Bolt

33 Beam

54 Girder

55 Seat

56 to 58 Side

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0011]

FIGS. 1 to 7 show an embodiment and a variation. In the drawings, a



22Beam 24Br acket 26Raceway 27Long groove 28Connecting fitting 30Strut
32G rder 34Seat 36Side wall 40Foup 41Mounting pl ate 42Rei nforcing
pl at e

reference numeral 2 designates an overhead traveling vehicle system provided with a
pair of traveling rails 4, 5 hung parallel to and spaced from each other from a ceiling of
a clean room and a pair of power feeding rails 6, 7 provided under the traveling rails 4,
5. A space between the traveling rails 4, 5 in a horizontal plane is uniform and the
traveling rails 4, 5 are parailel in a plan view. The traveling rails 4, 5 are supported on
the ceiling (not shown) of the clean room by hanger bolts 8. A reference numeral 10
designates an overhead traveling vehicle, 11 designates a traveling portion of the vehicle,
12 designates a power receiving portion, and 13 designates a lateral drive that moves a
turning portion 14 and portions under it in a left-right direction of the traveling rails 4, 5.
Here, the lefi-right direction refers to a direction perpendicular to a traveling direction in
the horizontal plane. The turning portion 14 turns an elevation drive 15, an elevation
frame 16, and the like in the horizontal plane. The elevation drive 15 moves the
elevation frame 16 up and down. A reference numeral 17 designates a chuck that
grasps an article such as a foup 40. A reference numeral 18 designates a cover
provided to each of the front and rear of the overhead traveling vehicle 10 to prevent
falling of the article.

[0012]

A reference numeral 20 designates a side buffer that is provided in the space
between the right and lef traveling rails 4, 5.  If three traveling rails are provided
parallel, it is possible to provide two parallel lines of side buffers 20 between them. A
reference numeral 22 designates beams that are fastened to the right and left traveling
rails 4, 5 by boits or the like with brackets 24 or the like disposed therebetween. Each
of the beams 22 is provided with a pair of left and right raceways 26, 26, for example,
and left and right struts 30, 30 are mounted to the raceways 26 by coupling fittings 28.

Then, girders 32 are fixed to lower portions of the struts 30 and seats 34 on which the



45, ‘47 Bolt 46Nut 50Under buffer 51Mounting nenber 52Bolt 53Beam
54G rder 55Seat 56 to 58 Side DETAILED DESCRI PTI ON OF PREFERRED
EMBODI MENTS [0011] FIGS. 1 to 7 show an enbodi nent and a vari ation.
In the drawi ngs, a

articles such as the foups 40 are placed are mounted onto the girders 32. Alonga
traveling direction of the overhead traveling vehicle 10, side walls 36 are mounted to
front and rear opposite ends of the side buffer 20. Out of the members of the side
buffer 20, the girders 32, the seats 34 on the girders 32, and the side walls 36 are
referred to as a side buffer main body. The side buffer main body is fixed to the
raceways 26 by the struts 30 and the coupling fittings 28.

[0013]

FIG 2 shows the beam 22, the raceways 26, and members around them. The
beam 22 is fixed to the traveling rails 4, 5 by the bolts or the like with the brackets 24
interposed therebetween. To support the beam 22 by the traveling rails 4, 5 also
includes fixing of opposite ends of the beam 22 to the hanger bolts 8 for supporting the
traveling rails 4, 5. The raceways 26 are long members having long grooves 27.
Each of the long grooves 27 has a downward opening at a center of a bottom face of the
raceway 26 and is wider at an upper portion of its opening. A nut 46 or the like is
housed in the groove 27 and the coupling fittings 28 are mounted by using bolts 45 or
the like. Furthermore, each of the struts 30 is fixed by bolts 47 or the like in such a
manner as to sandwich the strut 30 between the pair of coupling fittings 28 provided in
a depth direction of FIG. 2.  As a result, the left and right struts 30, 30 are fixed by the
coupling fittings 28 and are mounted to the raceways 26. The coupling fittings 28 are
provided with a horizontally extending mounting plate 41 and vertically extending
reinforcing plates 42 and the bolts 45 or the like are mounted to the mounting plate 41.

[0014]

FIGS. 3 and 4 show illustrations of the side buffer 20. The beams 22 are
mounted to the right and left traveling rails 4 and 5 and the side buffer main body is

mounted to the beams 22 with the raceways 26 and the coupling fittings 28 interposed



reference nuneral 2 designates an overhead traveling vehicle system
provided with a pair of traveling rails 4, 5 hung parallel to and
spaced from each other froma ceiling of a clean roomand a pair of
power feeding rails 6, 7 provided under the traveling rails 4, 5. A
space between the traveling rails 4, 5 in a horizontal plane is
uniformand the traveling rails 4, 5 are parallel in a plan view. The
travel ing rails 4, 5 are supported on the ceiling (not shown) of the

cver head TPRVEITRG. vERT Bieiel 1 b Ehah SRET e A AOM R BEIARES T

vehicle, 12 de |gn ower r.ece .don, an i ghates a
areral rvevieadiaein hiaen Gaveling ot Ch R einarls o 17 anb BamdBs S
inaleft-right direction of the traveling rails 5 Here, the

| ef t - ri ghd4.di Wasb refereneefaFISs 4 @gaingthe seats bgaqséhgbt&wi’w thenthettgm faces of
traveling direction in the horizontal plane. The turning portion 14
turns an theewidésoncllas fompd 80 transfelred/a the wverhaadtradlingvdhicles 1Ditteseling
the horizontal plane. The el evation drive 15 noves the el evation

frame 16 gplepfd m‘éﬂn%]{hll@ af 8r eRgeh sTUhebRrhéad teheslingnadhideal Chavding hat
grasps an article such as a foup 40. A reference nuneral 18

desi gnat eg,fr gfév%t Qﬁﬂ@({}dﬁﬂrehf? pAGM. 9Maibhfty Frf o thR R xf‘gaﬁor%n th%he

over head trav ve o prévent falling of t e artlc
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prOV|ded i space’ etmeen e raveling

. If threet rail are |de | el SSIb|e o]
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reference nuneral 22 de | nat s peans, t ha fastened to the right
and | eft andarsatesghe ehuck 1 ﬁrybwcpee@pé hh@f the jagalsi o apd kuthe seats
or the like disposed therebetmeen Each of the beans 22 is provided
wi th a pad4 ofthe [side buffati2Q topgnd from dhagrerizgd traselingoehiglesnifl e, and | ef t
and right struts 30, 30 are nounted to the raceways 26 by coupling
fittings 28. Th@ﬁleirders 32 are fixed to | ower portions of the
struts 30 and seats 34 on which the articles such as the foups 40

are placed are QperatiGiofiht @mbbgingnt déit Be 3&scribed)nBerahseake kidaduifer 20 is
direction of the overhead traveling vehicle 10, side walls 36 are

mounted tg gpr?@a lﬁe e Aﬁx%nc?lé&%dv’eﬁnf&% 405, 1¥ H&dsdo@ Be fiolhRd t&the dehlingOf

the menmber e buffer he girders 32, the seats 34 on
th d i
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26 by the ruts,3 nd,t in 28.

shova t hethBdREes polt 8 a&ﬁmﬁ@g %%nﬁaﬁaﬁ%ngﬁ&e raf%*(ﬂya%ﬁé%ﬁx%@ tb%am
22 is fixed to the tr | i ajls 4, 5 the bolts or the like with
the brackessiz, mr@w@sgeaﬂ tbetsw@éwﬁb 20 SaipRfoThangefeal plgathe 330eRiays
the traveling rails 4, 5 also |ncludes fixing of opposite ends of the
beam 22 t26.t ommgretheb‘@upimgﬁmgs 2% pabtheistytsiifeare mauated teytheangesvays

5. The raceways 26 are | ong nenbers having | ong grooves 27. Each of

t he | ong 26.o0Viesefdik, [tas passibdevovensitly moent themdty wsingenstepladsfer ar thetlikeand
face of the raceway 26 and is wi der at an upper portion of its

openi ng. Aofktih Mgh placdsieuhndeessasy Russpdredrwithmognti@the to atrcceilig,
coupling fittings 28 are nounted by using bolts 45 or the |ike.
Furthernore, e 1 the struts 30 is fixed by bolts 47 or the like
in such a manner as to sandwi ch the strut 30 between the pair of

coupling fitti § b@eadvdrfana%&e@hi%h% hﬁgérlaa@fepéo {3l frtRer rﬁ@urﬁed to

result, the Ief struts are fixed by the coupling

be ar Qgir%\%@é%"%f%@“ “%%f? 9o plaiFrp S iR a® ot AR o BVE 10°

verticall éagéﬁxgr”s apgs eaci'x ?(];r(r)r{e Ior}‘ct’hrge Esaihgss St’f1 %7andd %éﬁ ::mc{j eac]tJ gldﬁ%é ﬁxe(fa to

the girders 32 by using bolts 52 and the like. Beams 53 are fixed to the mounting

members 51. The mounting member 51 and the beam 53 may be formed integrally.



t her ebetween. The articles can be freely received and handed from and
to the overhead traveling vehicles traveling under the traveling
rails 4, 5to and fromthe seats 34. Wth reference to FIG 1 again,
the seats 34 are slightly lower than bottom faces of the articles
such as foups 40 transferred by the overhead traveling vehicles 10
traveling under the traveling rails 4, 5. Each of the overhead
traveling vehicles 10 traveling under the right and left traveling

rails 4, peft ghEright! JirdeRVSS 54 B dispolded'en RRHehME Isiémd §dags 5§ Aedxe@Bnto

drive 15, and the elevation frame 16 with the lateral drive 13 to a
position skge j : :

oun wi t PR a5 0Tl el Spare BRARS ohilEr L RATUNBTL IO 4 888

t hereby receive hand t articles.fromand to, th eat.s, 34 of the
i e but FBSURE R e TR N B R R T 1 DA T bR By Dot
Oper ati on of, t he enpodi nment mﬁllgge escri bed. .Because .t he, side

buf fer 200P¥ingdopdtreeertonfems tht ﬁ?ﬁpela@ﬁ?s%t ?hﬁxﬁéfa?fﬁé“r aid the geats s | ¢
need not be nmounted to the ceiling by hanger bolts 8 or the I|ike.
Ther ef or eforitanjundpofydTesimain bodyay Althggh thesumdser buffer 38 impronigied haderaamger
bolts 8 and costs of the hanger bolts 8. If the raceways 26 are fixed
to the beofithe 2ght amd lefh siawtlingdaibos,i & inghe ehbodimest, dee undef buff@ G0aazy bee
changed al ong the raceways 26. Moreover, the coupling fittings 28 and

the strutgrodliiednfddiRdcH Sthe raldlihgrratenay s Athougherietrdemor ihimdusting
possible to easily nmount them by using a stepladder or the |ike and

oo e ! . ( . t
work in ét%gﬁog%gﬁ%afﬁ 59NRE fraeggrsg, AR hO SRR S9md b PRURHI R Ystdpem t o

the ceiling. to 7 show a varitation in which an

under buf{ et 50 Syt WPk TRURGR OnbiBes <45 BILY e PR SEEf plsGe

nurer al s esi‘ghat e nounti ng at "have triangul ar’ shapes
each forne f. three sides_ .76, .57 nd.58,and _each si 56 is fixed
to the gi ?"glef?%m%‘rﬂéqnﬁﬁfa@ﬁ% 535}%528 3{'%@"’*|‘1'§8"%‘-§¢5 53 are fixed
to the nounting nigfers 51. The nounting nmenber 51 and the beam 53
may be forned i 190 ally. Left and right girders 54, 54 are disposed
on the beanms 53 and seats 55 are fixed onto the girders 54, 54. The
seats 55 are dilngbe vyriatiadn FIGS % toalsdhg vngder buffer£0man be mpynied te s
positions that the overhead traveling vehicle can receive and hand
the arti cgiederby?2 adeivegerndis i thehsedeehelen 20 @and iy sasier ficGinstithes berapsed Hithtahe
girders 54, and the seats 55 form an under buffer main body. Although
t he undercdgelivhere thOuhder buffe idebuntediedireatie tofhetobitingiog bd thamdvélafg rail 4 or
traveling rails 4, 5 in the enbodi nent, the under buffer 50 may be

provi ded gindekriRanbreObedali® the §Mt€ E’uﬁgr 2@is|ag 2 Hredetertineh BLight tith ir@sgecf't ﬁo
e e

inferior 1 n nmounting strength, eans , the girders 54, an

seats 55 : i = ;

rount i ng AR RS, B 431:08 drt SRRV TRl ot Ritethion and
illustratjons of..the side.buffer 2 d der, ff . 7]
n the valrammesy theERled bl Heogthr g QR e s s G widks ohBRREL
to the girders, 32 at, ds,of the side buffer .20 and, i S easier
o | net ol PORSE i b ide DaFer 20 widhe GGPIS Femhach imamesd hirehatsee
directly to the ceiling or to the traveling rail 4 or 5. Furthernore,
because t Weothergeordait is subsiantiglly unpecsssapetoadinsha gosidenypt thaupder udise o
to the traveling rails 4, 5, the seats 55 are naturally in suitable
posi t i onsinfleight eo@ pt the horrmhtlghatieng of the articles with respect to
the traveling rails 4, 5 when the under buffer is nounted to the side
buffer 20 with the nounting nenbers 51 interposed therebetween. In
other words, it is substantially unnecessary to adjust a position of

t he under buffer 50 in height and in the horizontal plane. Wat is
claimed is: 1. An overhead traveling vehicle system conpri sing:



at least two traveling rails disposed substantially parallel to one

anot her whil e being spaced apart from each ot her; a side buffer
di sposed between the at least two traveling rails in a plan view and
supported by the at least two traveling rails; and an over head

traveling vehicle arranged to travel along the at |east two traveling
rails hung froma ceiling and the side buffer provided adjacent to
the at | e&kit it wainiadastel ing rails to supply and receive an article
fromand to the overhead traveling vehicle, wherein the side buffer

i ncl udes: beans supported by the at |least two traveling rails;

raceways f i xedyf gvetiiiad haddIBgIekicRAVIOE cBhpRYeS that open downward and
are wider at an upper portion than at a | ower portion; struts hung

fromthe raceways; 2hleastave frdeclipatdilsrdispasad subdsntislipporkd do pie angther
struts. 2. Thg. r.h ravel | ehi.cl e system according to claim
1, further corr“%}lg\él%lr?&%ggcehasar%%%@%ﬁ%hamh%ers supported by the side
buffer main body andidtuéaddingsebhnwesndhé ndmst bve savdBndrsilk @ra piahn

b0y, and o el Raptn LY B R0y SUpROL e nder al | eas

an overhead traveling vehicle arranged to travel along the at least two
traveling rails hung from a ceiling and the side buffer provided adjacent to the at
least two traveling rails to supply and receive an article from and to the overhead
traveling vehicle, wherein

the side buffer includes:

beams supported by the at least two traveling rails;

raceways fixed to the beams and having grooves that open downward and
are wider at an upper portion than at a lower portion;

struts hung from the raceways; and

a side buffer main body supported by the struts.

2. The overhead traveling vehicle system according to claim 1, further
comprising:

mounting members supported by the side buffer main body and extending
downward from the side buffer main body; and

an under buffer main body supported under at least one of the at least two

traveling rails by the mounting members.

3. A method for constructing a side buffer in an overhead traveling vehicle
system for supporting an overhead traveling vehicle along traveling rails hung
from a ceiling with a side buffer, comprising the steps of:

fixing traveling rails with a space between them by hanging the traveling

rails from a ceiling; and

10



3. A nmethod for constructing a side buffer in an overhead traveling
vehicle system for supporting an overhead traveling vehicle along
traveling rails hung froma ceiling with a side buffer, conprising
the steps of: fixing traveling rails with a space between them
by hanging the traveling rails froma ceiling; and di sposi ng
and fixing the side buffer between the traveling rails in such a way
that the side buff dispbsnsandforitgedie bide bhifertlretweshitingtravalihsraileiesuehn t he
side buffer includes: b supported, by the at |east. two traveling
Cails: iy e ot AR e b TSP sORs ¢ har open
downward and are wigefideuf@PindR@ed: portion than at a | ower portion;
struts hung fromthe raceways; and a side buffer main body supported

by the struts. beams supported by the at least two traveling rails;
raceways fixed to the beams and having grooves that open downward and
are wider at an upper portion than at a lower portion;

struts hung from the raceways; and

a side buffer main body supported by the struts.
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