21 Decenber 2005 Cabl e Rack Coupling Background of the invention a) Field
of the Invention The present invention relates to a cabbecetrbek 20@iipl i ng
destined for use to couple together franmes of wire supporting racks called
cabl e rack, cable |adder or the like-(will generically be referred to as
"cabl e rack"” hereunder). b) Explanation of the Related Art Various types of
cabl e racks are avail able and sel ectively used correspondingly to a nunber
of cables to be supported. They af@bli Gowplingy wi dth from each ot her.- For
exanple, a wde cable rack is selected for supporting a | arge nunber of
cabl es. \WBeckmmed ofttle lugpiont cabl es, the cabl e racks are coupl ed
longitudinally to each other with cable rack couplings. Figs. 17(1) and
(11) scheant i Bild of théhivehiigh cal exanpl es of conventional cable rack-
couplings. Fig. 17(1) shows a cable rack coupling 10 used to couple

toget her cabl ghd gkt MVeaon fl2ARo h Salfie (P Miflng dRlind@BFRcto Jific COUP! | Ng
10 has four bolt holes 11 formed horizontally t gnerel n. Each bolt hole 11

h d ‘ I k
S zasﬁeo%oﬁem%@s SRRl e o HUP I GO0 .51
to bolt tge cQ oqn cabe racks \/\hllethe other two are
used to b 6fu[mf (h?ﬁ i e'ﬁ} efeﬂg Sther cable rack. Fig. 17(11)

shows a c bIe r ck cou | i sed to coupl e together cable racks whose
frame is qug%ﬁﬁhgg The coupling 20 has fornmed therein an
upper rom1of four boIt holes 21 and a | ower row of four bolts 21. Each
bolt hol e 21 Yarioyssynss of epbirsaeksaare geailableaind gelettivehised correspondinglyliea
adj acent cabl e racks to-each other, four of the eight bolt holes 21 in the
pl i ng @0nkaref galdes tbdelsupportede ’Ehuypﬂ:é diffe?dnt irowisltke frofn dableothabl &Foracks

while the other four are used to bolt the same coupling 20 to the other
cabl e r acécambple, a wide cable rack is selected for supporting a large number of cables. When used

to support cables, the cable racks are coupled longitudinally to each other with cable rack

couplings. Figs. 17(D) and (I} schematically show typical examples of conventional cable

rack couplings. —

Fig. 17(T) shows a cable rack coupling 10 used to couple togéther cable racks whose
frame is 70 mm wide, for example. The coupling 10 has four bolt holes 11 formed
horizohtally therein. Each bolt hole 11 is shaped to have a vertically oblong form. To
couple adjacent cable racks to each other, two of the four bolt holes 11 in the coupling 10 are -

_used to bolt the coupling 10 to one of the cable racks while the other two are used to bolt the
same coupling 10 to the other cable rack.

Fig. 17(I) shows a cable rack coupling 20 used to couple together cable racks whose
frame is 100 mm wide, for example. The coupling 20 has formed therein an upper row of
four bolt holes 21 and a lower row of four bolts 21.  Each bolt hole 21 is shaped to have a
vertically oblong form. To couple adjabent cable racks to €ach other, four of the eight bolt

~holes 21 in the coupling 20 are used to bolt the coupling 20 to one of the cable racks while the

other four are used to bolt the same coupling 20 to the other cable rack.




. 21 BPecenber 2005 To couple two adjacent cable racks to each other using the
70 mmw de coupling, the coupling is bolted at two of1Deecerbipdrt2005! es to
each of the cable racks. Nanely, to couple two adjacent cable racks to
each other, four bolt holes are used to bolt the coupling to the cable
racks. Two opposite cable racks forma pair. Therefore, for coupling two .
pairs each of_two _ adj acent cabl e- racks, .the bolt fastening has {o be done
at eight bolt %Qﬂ“é‘éetw?& RsERIcable arck Séﬂﬁ%(%‘é}‘ilﬁefé‘élﬂgéher%&w W&fieéé’é‘l%{

using the 100 nm w de coupling, the coupling is bolted at four of the bolt
hol es t o @aphngis holfed atd®oof thechodt holpsmiel gpch plothe sdhlpracky tNmglsi tpsouple Ao f
two adjacent cable racks, the bolt fastening has to be done at sixteen

bol t hol esljacEhtatablesracksdo emhtqmlhee, forebalahbles amaksd todolidbdcaiphag to thelcablg ti ne
and nuch l'abor are required for bolting the couplings to the cable racks.

I n addi ti@sks. t Mevec@ipbsite @blesacksFotnd alpairi NFTherblots] f@tcoapligl @vtpai eadtnof teases
and many bolts and nuts have to be used to fasten the couplings and cable -

racks. | nppxght &ble @EQPRE lﬁgu@iste 8% 18'be ABASatTel MALSIRROIBE! OIY cotip¥e RRSSI bl €
happen in So many cases, which will be dangerous to their co-workers and

nearby pegplgnAlyy @A&sm GUE WA E P %e%u%lﬂ% %\gﬁgﬁﬁggfs'b%ﬂ it ypes

are requir ave strength to suppo ven arter

EE?F?LG #és&éﬁ@ebﬁﬁﬁ eragﬁr)g sife ki o) bR 0831‘59%b C?Rblels
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couplings. Summary of. the Inventlon The present invention has an object to
quer cone @qvaledb@v@ﬂwm tgsach ethesap Jenedtitge agdyauch labepasgregpiredyfor beliipgdng a
cabl e rack coupling which can couple cable racks together nore sinply and
wi t h an iequpbagsdodlid ¢ablegnadks. and has a greater cabl e-supporting strength
than the conventional couplings. . (1) The above object can be attained by
provi di ng a clakidditibvaake cabltackgart @ belirtalled at a height in many cases and many bolts

and nuts have to be used to fasten the couplings and cablg racks. Inadvertent dropping of
bolts or nuts from the height may possible happen in so many cases, which will be dangerous
to their co—workeré and nearby people at site.

The cable rack couplingé of the above-mentioned types are required to have a sufficient
strength to support cables even after they are qsed to couple together cable racké which
supports many cables thereon. Namely, the desirable cable rack couplings are to be able to
couple cable racks to each other in a simpler manner 6ut not to be smaller in cable-supporting
strength than the currently available cable rack cou'plings.

Summary of the Invention

The present invention has an object to overcome the above-mentioned drawbacks of the
related art by providing a cable rack coupling which can couﬁle cable racks together more
| sixhply and with an improved efficiency and has a greater cable-supporting strength than the
.conventional couplings.

- (1) The above object can be attained by providing a cable rack coupling for use to



|

, 2 21 Decenber 2005 couple together a plurality of cable racks formng
t oget her a cable way on which cables are to be |aid, 2aDdcemisdri2dDhg at
| east a parallel bar menber disposed to support the cables, and a pair of
rack frames disposed generally parallel to end faces of the parallel bar
menber to forma pair of side walls of the cable way, the cable rack

coupling rl Sl X | i Late portion whi abuts on.the outer
sur Face ciuPIbSul o allSide chlg R WipliRE {opdet bl PRUHE B BRSHeTh
supporti ortion jnward bent the | oweyr. end, of the doubling plate
portion A '5‘;5'0?“ Hﬁfﬂg%&bkﬁ%ﬁ% %ﬂlﬁ R m‘f)‘Blg‘E‘i ‘%?POF%B@HPRP%&WP&%‘FS’ 2 pgifier
end of the rack frame of each cable rack; a pair of square coupling bolt
hol es bei Hgaskotrarmes disposerbeenstablyipagnllel tread Sanes pbthe peratighbar grerabeg fn fosma | ef t
ends of the latter. Because of the above-nentioned construction of the
cabl e r acpeitefispde wigdls of ithe eahls! way; theleablegagk woplingipiragtising each other with a
hal f of the coupling operations required when any conventional coupling is
used, whil e nadoublingplag: pordoeahizh abats loa-thamper suiface eftthe gk frabltaf ehdtadf  of
t he conventional coupling. That is, cable racks can be coupled to each

ot her W the &wo Bdjadditicablemess ahy nunmber of coupling bolts while being given
the greater cable-supporting strength than that of the conventional

coupling. (2), f¥pp&etink PEriRRGNRaAR) it aﬁﬁ@l&ﬁzr@fn& o ({ﬂ??ﬁﬁ%ﬁ*ﬂ%&fgﬁfz gjn@ign%o gkl e

rack coupling for use” to couple together a plura racks
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of rack frgkmes form ng together a pair of side walls of the cable way, each

rack frand ;consisting of a side panel portion disposed generally parallel

to end faces of the parallel bar menber, a supporting panel portion .

i nwar dl y bent 3ROt §aHES squpjing bek hptes being formegldn thesdoubling plate pogtion s pagh
~portion, and a bent panel portion outwardly bent in a generally L form at

t he of right and left ends of the latter.

Because of the above-mentioned construction of the cable rack coupling, the cable racks
can be coupled to each other with a half of the coupling operations required when any
conventional coupling is used, while maintaining a greater cable-supporting strength than that
of the conventional coupling. That is, cable racks can be coupled to each other with a
minimum necessary number of coupling bolts while being given the greater cable-supporting
strength than that of the conventional coupling.

(2) Also, the above object can be attained by. providing a cable rack coupling for use
to couple together a plurality of cable racks forming together a cable way on which cables are
t(}-be‘laid, and including at least a parallel bar member disposed to support the cables, and a
pair of rack frémes.fonning together a pair of side walls of the cable way, each rack frame
consisting of a side panel portion disposed generally paralle! to end faces of the parallel bar 7

* member, a supporting panel portion inwardly bent in a generally L form at the lower end of
the side panel portion, and a bent panel portion outwafdljr bent in a generally L form at the

upper end of the side panel portion, the cable rack coupling comprising:



,upper end of the side panel portion, the cable rack coupling conprising: 3
21 Decenber 2005 a doubling plate portion which abuts2¢®etérebar2086 surface
of a side panel portion of the rack frame of each the two adjacent cable
racks; a supporting portion inwardly bent at the |lower end of the doubling

. plate portion to abut on the |ower surface of a supporting panel portion
of the rack fr -.0f ch cable. rack: a a reinforcing.portjon .outwardly
bent "t ot oSk pBRCESAY wBich 3 of e PubeiaRt Fi b Singl arih of e
| ower surface of bent pane]. portion of the rack frame of each cabl e rack;
a pair offaéﬁﬁ Ogﬁftfglﬂi“hé"oo?ﬂﬁceﬁfcﬂaé?fﬁﬁshg formed in the doubling plate
portion at each of right and |left ends of the latter. By formng the
supporting pdrTaPpertiasgostioninsadlyhenpatthe krwegend péths doullinggiate popion to abut
respectively, of the doubling plate portion, it is possible to assure a
gr eat er - omithe lowgrporfidercd a seppatigg panel portibe ofihewacknizmné ofendh catiie eackaand
couplings (1) and (2), a pair of auxiliary bolt holes should preferably be

- formed bet weerreirfercingiportitn ciwipldiytgnbad th tiobdgir bid dfthe dQubNENnE E}&c@h@m@u to
portion and al so each auxiliary bolt hole should preferably be shaped

square. Albfon i 16W6r safthbEof At ﬁﬁiépb&rﬁlgﬁ of thle @A) of dalR cAALPlkNY Pl ate

portion should be shaped to have an oblong formof 180 mmin length and 70
mmin wdth or LI By ' ;
coupl i ng bol t aﬁéﬁ'eggg?ﬂlgé'%lﬁ“#?gg?‘glge Pgﬁ ?‘%“S‘Eh%?‘o?vﬁ"gﬁ’e %@g‘gl@g%en fisehy

t he doubl j.n | poLt i ' ositions of 60 to 70 mm | ongitudinally
S PB4 s el

apart from the cen atter. In addition to the square coupling

bolt holes of 10 mmipn side |ength, square auxiliary bqlt holes of 10 mMm
@ :si de | engt® g’ﬁ‘aﬁigdgep?"é’l’ﬁii%l?g“ﬁ’é‘ @@Fﬁ’@g’r?‘ﬁgP%O&%Wﬁﬁﬁoﬁla&gé‘i’lﬁ)ort i on
in positions 17 to 27 mmlongitudinally apart fromthe center of the

| atter. Teweshly ofthsdoubling plasipertione it ixprspibletgsqurg a areatef cablexsuppottingabl y
usabl e to couple together cable racks each including a rack frane forne

by bendi stremgthet al sheet of 1.6 to 2 :

In the above-mentioned cable rack coupliﬁgs (1) and (2), a pair of auxiliary bolt holes
should preferably be formed between the pair of coupling bolt holes in the doubling plate
portion and also each auxiliary bolt hole should preferably be shaped square.

Also, in the cable rack couplings (1) and (2), the doubling plate poﬁon should be
shaped to have an oblong form of 180 mm in length and 70 mm in width or of 180 mm in
length and 100 mm in width, and square coupling bolt holes of 10 mm in side length should
preferably be formed in the doubling plate portion in positions of 60 to 70 mm lqngimdinal,ly
apart from the center of the latter. |

In addition to the square coupling bolt holes of 10 mm in side length, square auxiliary
bolt holes of 10 mm in side length should preferably be formed in the doubling plate portion
in positions 17 to 27 mm longitudinally apart from the center of the latter.

* The above-mentioned cable rack couplings (1) and (2) are suitably usable to couple
togcther cable racks each including a rack frame formed by bending .a metal sheet of 1.6 to 2

~mm in thickness and which includes a side panel portion of 70 to 100 mm in width,



.M in thickness and which includes a side panel portion of 70 to 100 mmin
wi dth, 4 21 Decenber 2005 supporting panel portion bept Decemisat2p06f t he
rack frame at the lower end of the side panel ©portion, and a bent panel
portion bent outwardly of the rack frane at the upper end of the side
panel portion to have a generally L section. These objects and ot her
obj ects, features nd .adyant.ages, of . t he present .inventio 11 1., becone
mor e appAPBRREng Binel AP PPRRR Loy B JEne 3 e 10w b end ofthe ide ALy

enbodi ments, of the present |nvention when taken in conjunction with the
acconpanyRCHYP 'ﬁﬁ%‘.PaP?l PoEini Jrcat prEwawily gf ?ﬁé?CthF?éﬁep?téié‘\‘eWPeF rUd AL the gide s

not limted to the enbodiments but can freely be nodified without

depar t i nganelpertionstoduspe seneepllydi sactionher eof set forth in the clains given
|ater. Brief Description of the Drawings Fig. 1 is an expl oded perspective
vi ew of a fi rdeseoiijeds amhithafobjdets, Gabires, nad kdotages ofghe presant divegtiomwilhe
present invention. Fig. 2 is a perspective view of the cable rack coupling
in Fig. becahonwongappatentfbmahé fdlowis®ddthildddssddliohof aRitbRned Binbodiatks t O
each other. Fig. 3 1s a cross-sectional view of the cable rack coupling
used as igftid fresedt infvehtionwheh takenliATINRRSHIONRR thelaBMnifanPin Hrhviidls.Of 1t
doubling plate portion of the first ‘enbodinment of the Cable rack coupling

d. . . F. . : .
ook counhdbR o e pelAPiBition ot ok & b AtbodthEis ot LHOHERPLE
inth bl | ing. .Fi 6 i d i Ve. Vi f
second orRSRTHENTGR Pritl pits feoed sl sprR el sl oAb FRi et °
invention. Fig. 7 is a cross-sectional view of the cable rack coupling in
Ig. 6, M6k ng the cable rack coupling used to couple cable racks to each

other. Fig. 8 is a cross-sectional view of a variant of a doubling plate
porti on dirief Reseriptionef the Drawings

Fig. 1 is an exploded perspective view of a first embodiment of the cable rack coupling
according to the present invention.
Fig. 2 is a perspective view of the cable rack coupling in Fig. 1, showing the cable rack -
coupling used to couple cable racks to each other. |
Fig. 3isa cross-sectional_ view of the cable rack coupling used as in Fig. 2.
Fig. 4 is a cross-sectional view of a variant of a doubling plate portion of the first
* embodiment of the cable rack coupling according to the present invention.
Fig. 5 is a front view of the cable rack coupling in Fig. 1, showing locations of coupling
bolt holes formed in the cable rack coupling.
Fig. 6 is an exploded perspective view of a second embodiment of the cable rack
coupling according to the present invention.
Fig. 7 is a cross-sectional view of the cable rack coupling in Fig. 6, showing the céble
" i‘ack-coup]ing used to couple cable racks to each other.
Fig. 8 is a cross-sectional view of a variant of a doubling pléte portion of the second

embodiment of the cable rack coupling according to the present invention.

5



.enbadi ment of the cable rack coupling according to the present invention 5
21 Decenber 2005 Fig. 9 is a front view of the cable eafecenbgld0ng in Fig.
6, showi ng | ocations of coupling bolt holes formed in the cable rack

coupling. Fig. 10 is an expl oded perspective view of a third enbodi nent of
the cable rack coupling according to the present invention. Fig. 11 is a

cross-sectional wiew of the ble.rack couypli.ng.in Eig. 10, show.ng the
cable rack (r}ﬁﬁ‘pq/ llsﬁglmd'égﬂmf%ﬁﬁ%ﬁ%l%mc?gﬁ?@iggdﬂglg'g’gb\’g‘ﬁﬂ%&ﬁé‘f‘?"slﬂfﬁ.g“ gis a
cross-sectional view of a riant of a doubling plate portion of the third
enmbodi rreﬁthI‘i)lTO??Stfgn’&%?o‘Péh?‘afé‘i@‘@ﬁa’gﬁ?‘fm’&gaccordi ng to the present invention.
Fig. 13 is a front view of the cable rack coupling in Fig. 10; show ng

| ocati ons of Figoh@is amgxpleded pestpsstiveoyigns@f p thirhembedimentafdhe eablptackg. Fi g.
14 schematically illustrates the nethod of testing the cable rack coupling
for the eubliegzsuping forthe ptesam givientiéii.g. 15 shows results of the

cabl e-supporting strength test nade on the first enbodi nent of the cable

rack coupl i ngFigcldds dictugs-sectiohsl vidve seiHe chble eadki colplifg 9. Fid.0l 05 Hewsing afeabl Of
t he cabl e-supporting strength test made on the second and third

enbodi mendagk edupliR® uscalth o6 KatlOHRkS Radie6@ei Ng to the present invention.
Fig. 17 is a front view of the conventional cable rack couplings. Detailed

Descri ption qfi%.t 1985 BCRise 6@ nANRAL PR %ﬁanggf@dﬁfm%g'p'i%gé%rﬁlgh gg Hﬁer i le rack
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coupling according to the present invention w el ow
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PLrae™ | ouphing Dok Botes fommed in thé cable fack soupting. > O " O caples are to be
Fig. 14 schematically illustrates the method of testing the cable rack coupling for the
cable-supporting strength.
Fig. 15 shows results of the cable-supporting strength test made on the first embodiment
of the cable rack coupling according to the present invention.
Fig. 16 shows results of the cable-supporting strength test made on the second and third
embodiments of the cable rack coupling according to the present invention.

Fig. 17 is a front view of the conventional cable rack couplings.

Detailed Description of the Preferred Embodiments

Some embodiments of the cable rack coupling according to the present invention will be
- described herebelow with reference to the accompanying drawings.
Referring now to Figs. 1 to 3, there is schematically illustrated the first embodiment of
the cable rack coupling according t6 the present invention.
 As shown in Fig. 1, each of cable racks P to be coupled together by couplings 30
, according to the present invention to form together a cable way on which cables are to be laid

includes a plurality of parallel bar members P2 (only one of them is shown for the simplicity



.includes a plurality of parallel bar nmenbers P2 (only one of themis shown
for the sinplicity 6 21 Decenber 2005 of the illustratidecankeredfbanati on)
di sposed at predetermned intervals to support the cables, and a pair of

rack frames Pl di sposed generally parallel to end faces of the parallel bar
menber P2 to forma pair of side walls of the cable way. Each rack franme PI

consi sts a.generally. vertical .side panel, portiqn Pl a suppostin

panel por&ic%%ﬂgs&atboq qxa[ayatb(gﬂfhsgfyseg "’EPWFEE- eg Igfprvassdo F‘ERPBB t@%‘éf’bg‘?s*t he
side panel portion P | a, _and a bent panel portion Plc outwardly bent at a
ri ght angttd apaix efdackrameshlidisposed genssylboparalig) to pachiares b thq pagalls] i;alb and
further bent downward in a %e_neral ly L form The side panel portion Pla has
f or med t hepaber Botoi foonnalaint side wgdls efithsseblerway. P1d t hr ough whi ch coupl i ng
bolts Q which will be described |ater are to be introduced. Each of the
paral | el bar Fashiyacksfriafie P$ consisdof dgenamlilgivegical sidapamel patios Bi 4, alsbpporting
technique, to the supporting panel portion Plb of the rack frame PI with

t he | ower pmeDp@tioh REE idv@dly®ent d0@iripgt Adpl€ Athatdwedehdof the sMQP&EeI poftioadgaof
t he supporting panel portion of each of two rack frames Pl laid parallel to

h ot hegnd 4 fiRE hell ifget al
each ot hegd aliv@t gﬁiémllnﬁoﬁﬁﬁblﬁ’oﬁmlﬁi bBiited: 81t Xné?@?trtgém Hﬁglr @Bédhou gb‘g@gguﬂge a

sheet of 1.6 to in thickness; and the rac
pref er abl y, be, LREAPH bR FRReshd F‘QW t %] e 7 . '
t hi cknessiymapguppor ?? ng pang 688%? [ onhsrlig% ent o %%%‘y%%%%g’g“‘?‘?g@“r ane
P1 at the .. en f the si nel rtion B an bent panel rtion
Plc bent P%&%‘?[H}% tg re "F&%ﬂe“fagﬁ%a‘%foﬂeﬁ%sé’éﬁé‘}faﬁgyveﬂﬁ 8?'?3%:% %Ph‘g.&u pper
end of the, sjde panel . portion Pia. The cable rack coupling 30 according to
t(?'e'; pr eseRpic W’éﬁ? F}Ssr?“ibg‘ﬂ%er’ﬁﬁotb& iftrqduce® cable rack P of the above
structure. That is, the cable rack coupling 30 consists of an oblong
doubl i ng pl atBachef theaparallehharapembers B2 aplixed by ttedding oregnynthdr suitablg techndqed, de
panel portion P la of the rack frame Pl of each of the adjacent cable
racks P, tatbumppottinggpaperportomm B bi afulr ekl flametP] witinthe ddwer eal sarfacdegidreafngl e
at the | ower end of the doubling plate portion | to abut on the | ower

being in contact with the upper surface of the supporting panel portion of each of two rack

frames P1 laid parallel to each other.

The cable rack P should preferably be formed by bending a metal sheet of 1.6 to 2 mm

in thickness, and the rack frame P1 should also preferably be formed from a side panel

portion Pla of 70 to 100 mm in thickness, a supporting panel portion P1b bent inwardly of the

rack frame P1 at the lower end of the side panel portion Pla, and a bent panel portion Plc

bent outwardly of the rack frame P1 in a generally L form at the upper end of the side panel

portion Pla.

The cable rack coupling 30 according to the present invention is formed to fit the cable

rack P of the above structure.  That is, the cable rack coupling 30 consists of an oblong

doubling plate portion 1 which is to abut on the outer surface of the side panel portion Pla of
 the rack frame P1 of each of the adjacent cable racks P, a supporting portion 2 inwardly bent

generally at a right angle at the lower end of the doubling plate portion 1 to abut on the lower

surface of the supporting panel portion P1b of the rack frame P1 of each cable rack P, and a



,surf.ace of the supporting panel portion Plb of the rack frame Pl of each
cable rack P, and a 7 21 Decenber 2005 reinforcing po2tDecerdban200@r dl y bent
generally at a right angle at the upper end of the doubling plate portion
1 to abut the |lower surface of the bent panel portion Plc of the rack
frame P 1 of each cable rack P. Further, the doubling plate portion 1 of

each coupl has ornmed,nearly at. either end thereof squa coupling
bol t hol ellselng&(c:o%rpgg%%lnﬁg?%tg adly E‘H’é g%lbeéﬂphﬂsa_ngyiangq%p E“Plﬁffteﬂ@"f §'€’k frames
P1 of the,t adi' acent. c bI§J rﬁ,Clis P. For securing the above cogl ing 30 to
the two aMfURlekplaepqrion [ i dupthejlpwersusiace of the hentnapel pgrtiqn Ricofdhesack ane|
portions Pla of the rack frames Pl of the cable racks P, the coupling bolt
hol es 3 ifwamae,B1 ebeashicable sokdt o Fuetherethedlowbling plafe popioni Inefsearh roupling 39%@5ra0k
frames P1, coupling bolts Q are penetrated through the coupling bolt holes
3 and opédiermebndarly atieitlren and thered squaee caqualibkg bolhhelss PiorresposdiGy fo the epgiibgson
the coupling bolts Qwith washers @ placed inside the nuts Q,

respect i Vitld/forthedin theitaek dantcb P 1 b die tvbadpgertlablenstkslpen the nuts QL are
turned to fasten the coupling bolts Q The coupling bolt Q penetrated

t hrough the oRbdufig e 4bob@b&phngw 1 thedo Al cibIL fdcks P, iPitpuk tn Sneit d
desirably be a cup square neck bolt for an inproved supporting strength of

the doubliup ﬂleﬁitlﬁt[ﬁﬂaq{otrﬂi&ﬂ Pla 0# ﬂletrgéksfr%f]&qdlir gﬁtﬂé %aﬁlg'ﬁﬁf?soﬁ %@%ﬁf}@g B&E med.

in the side panel "portion Pla of the cable I Sa hori'zon

ittt il i S Ring B SBERIA i he 0BG T vl G By OG0l

neck bolt ich is penefrat t hr qu e.opening. Note that in.this
effbodi rorhol e e Ral Besaupligrpol 1oley el erleo Pid g e 4
outwardly hent. at the ugper end of the doubling plate 80rtion'l_to abut on
t he | owerfagkfrpmesel hmutsiQlbangpyt ot spuplingthiolin Qowith grasheneQR aldeed inside tm t o
i nprove the supporting strength of the doubling plate portion 1 but the
r ei nf or cinwgs Rbrespeativelyrfsprmentside therraski filadesdhl , ahé theto thisl riusgQ1 prestbenedde t i on 1
as shown in Fig. 4.

fasten the coupling bolts Q.

The coupling bolt Q penetrated through the coupling bolt hole 3 may be an ordinary bol,
but it should desirably be a cup square neck bolt for an improved supporting strength of the
doubling plate portion 1.

In this embodiment, the opening P1d formed in the side panel portion Plaof the cable
rack P is a horizontally elongated one. However, the opening P1d should desirably have a
height a little larger than one side of the square-pole portion of the cup square neck bolt-which
is penetrated through the opening.

Note that in this embodimcnt, the doubling plate portion 1 has the reinforcing portion 4
outwardly bent at the upper end of the doubling plate portion 1 to abut on the lower surface of
the bent panel portion Plc of the rack frame P1 to improve the supporting strength of the

c.iorubling plate bortion 1 but the reinforcing portion 4 may not be provided on the doubling
| plate portion 1 as shown in Fig. 4. |

Fig. 5 shows the doubling plate portion I having an oblong form of 180 mm in length

8



.Fig.. 5 shows the doubling plate portion 1 having an oblong formof 180 irm
in length 8 21 Decenber 2005 (A) and 70 mm in w dt h 2BPgcanikrsi§0ar e
coupling bolt holes 3 of 10 mmin side length (X) forned therein in
positions (C) of 60 to 70 mm |l ongitudinally apart fromthe center thereof
Figs. 6 to 9 show together a second enbodi nent of the cable rack coupling

accordi ng, .0 e _prese Lpvention. Thi.s cond I ment .i.s, generally

i dent i cal (Ar)r?“ﬁzgi‘%‘ﬁéfbﬁé% (LR squats spuelins ol 8@%‘35}’ gr’gmm Bt 4de Bkt T he
doubling plate portjon ] has a somewhat |arger width and auxiliary bolt

hol es 5 ifraerithereninaositeas €olqfiG0Hg 78 onm longitudinally aparpfrom;the eontrsdhatentt | t he
doubling plate portion | has an oblong formof 180 mmin Iength (A) and
100 nun in wildgh 6teP shevlegeshes agptand gribotimeany pbthe able radk aonplingracsondeng tengt h
(X) formed therein in positions (C) of 60 to 70 mm | ongitudinally apart -
from t he theptesent inveetienf, and square auxiliary bolt holes 5 of 10 nmin
side length (X) fornmed therein in positions. (D) of 17 to 27 mm

| ongi t udi nal |'Thiggebid émbediineat is @ekeaallst ideitRal indasie ROMdnicAol dhe Birstt he rack
frame Pl of the cable rack Pis as wide (100 nm as the doubling plate

portion lengfodiMén:pryRddddarile damg@t%\semam@wgs&ﬁéﬁﬁﬁg%g?rfﬁaﬁﬁﬂdi n each

of upper and | ower portions thereo rack frame P ornmed therein

over ¢ iaoh B ERoLS, s AR i doffid blPhIE D, 00 EPPOT ' he Loupl i ng
30. h | n - Fi A d | I ' l of th | i 30 h
7 i or i ndb U ppesine S iRling Baf Sufor Phesmiodk g pr EBE R g

pl ate portio to ut on the lower surface of the bent panel portion Pic
gf ‘the r denets Eéwdpﬂ% mdn F‘@ﬁitﬁf(@?réﬂ?i’gre poinling fold holes 8L 10 mupn Hde lengtbe

support i (nf%t)i%t r %B%ﬁg of t 2? doubl ionngI ate portion 1. Also, the doubling
plate p QN ¢in g positens (G of 0@ tp W ma longirudinallympert from the gentethown i n
Fig. 8. Fig& 10 to 13 show together a third enbodi nrent of the cable rack
coupl i ng thereel; aiidhspuare aukidiagy bolemiles HoeHt monin side length (X) formed therein in
pbsitions (D) of 17 to 27 mm longitudinally apart from the center thereof.

As shown in Fig. 6, the rack frame P1 of the cable rack P is as widé (100 mm) as tﬁe
doubling i)late portion 1 of the coupling 30, and has two through-holes P1d formed in each of
upper and lower portions thereof. The rack frame P has formed therein coupling bolt holes 3
and auxiliary bolt holes 5 cotrespondingly to the lower through-holes P1d in the doubling
plate portion 1 of the coupling 30. |

As sﬁown in Fig. 7, the doubling plate portion 1 of th(; coupling 30 has a reinforcing
portion 4 outwardly bent at the upper end of the doublilig plate portion 1 to abut on the lower
surface of the bent panel portion Plc of the rack frame P1. The reinforcing portion 4 further
improves the supporting strength of the doubling plate portion 1.  Also, the doubling plate
portion I may not include such a reinforcing portion 4 as shown in Fig. 8

'Figs. 10 to 13 show together a third embodiment of the cable_ rack coupling according to

the preseat invention.

In this embodiment, the doubling plate portion 1 has an oblong form of 180 mm in




,In this enbodinent, the doubling plate portion |I has an oblong form of 180
mmin 9 21 Decenber 2005 length (A) and 100 mmin w dehDeBmber@08d e
coupling bolt holes 3 of 10 mmin side length (X) formed therein in
positions (C) of 60 to 70 mmlongitudinally apart fromthe center thereof,
and. square auxiliary bolt holes 5 of 10 nun in side length (X) forned

e o 1 BREAL YOOl BB BT i R IR R e ST
oo g ikl bR Q5 Bk 5k ol B et 12

second enbodi nent in that the rack frane P | of the cable rack P is 100 mm
wi dt h andefaguargauiiany bl helss Sofplanmdn pide langtheGOtHooned therein inpasitioneD)
portions thereof, but different fromthe second enbodiment in that the
doubl i ng ¥ltaRé npodengiudinally aparefromulp ¢anter S@redfass showndoljg. lfg bolt hol es 3
formed in positions where they will be aligned with the upper

t hr ough- hol eghe thirdlerabollitneat B diffdrém fiypnbibk sedvpd esntodimdnradlocationd of theons
where they will be aligned with the | ower through-holes Pid, The

| ongi t udidaaplindl toletes § sfnauxer e Balt Boleds. (KiBre plRtilihAg 1R B @emBbdileRt ik t O
the coupling bolt hole 3 to the auxiliary bolt hole-5is simlar to those

in the segpigd (8 RABEIRI UmbdBmSGNhal thefEh _f%&e%gfglg{fg?@rﬁc@mqrﬁm

: I .
portion 4 outwardly bent at the upper end o I'ng plate portion |

to abut ' I f foid ent ne, grtipn P lc.of the ack
frame. pi Adi ¥ nlRho BHOLARIR R AdKompe e BONSL wRE Pk pirdiechiBer PGS 4
may not ipgclude sugh a rejinforcing.portion 4 as shown in Fig - 12. Th

At or omont REHER o G e RPdRErt i 18 BRNOM R gprihd ofdin SuPlieR 30
coupling kB according to the present invention were tested for their strength
as shown hastheicgupling bolthales :gf‘)ﬂ[“é‘% tn pasitions mherectheowilbbe aligaed wish therunpre
couplings was determ ned. The test results are as shown in Figs. 15 and
16. Not e thigagh-heles Rid andetbe auxilieryrbmitiholeas Srfosmddl in pokitiohe whebIteyrwitite P wer e

coupl ed together by the coupling, a predeterm ned weight .(P) was applied
at the j cliptedoritiveheriowérethamighdolea®td. PThe longitudinal distance from the center of the

doubling plate portion 1 to the coupling bolt hole 3 to the auxiliary bolt hole 5 is similar to
those in the second embodiment. | N

As shown in Fig. 11, therein a reinforcing portion 4 outwardly bent at the upper end of
the doubling plate portion 1 to abut on the lower surface of the bent panel portion Plc of the

rack frame P1, as in the second embodiment.  Also, the doubling plate portion 1 may not

———
g -,

include such a reinforcing portion 4 as shown in Fig. 12.

The aforemt.:ntioncd first, second and third embodiments of the cable rack coupling
according to the present invention weré tested for their strength as shown in Fig. 14. In this
test, the deflection of the cable rack couplings was determined. The test results are as shown
in Figs. 15 and 16.
~ Note that in this test, the rack frames P1 of the cable racks P were coupled together by

| the coupling, a predetermined weight (P) was applied at the joint between the cable racks P

and a deflection (mm) of the coupling at the joint was measured by the use of a dial gauge R.
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,and.a deflection (m) of the coupling at the joint was neasured by the use
of a dial gauge R 10 21 Decenber 2005 The coupl ed cabRtDecarklerR0Ger e
supported at right and left points S separated 500 mmfrom each other. The
coupling bolts Q used were cup square neck bolts. Fig. 15 shows the
conparison in supporting strength between the first enbodi ment of the
cable ra ! ' [resent .4 aventign _an conyenti onal
cabl o 1 ace el REIEEERE B jippbiis R AE Hha RIS S U Biled i ERNHER!
indicates the resuylt of th est on the couplin ith the reinforcing
portion fa%t's‘?tgﬁromﬁlhf’ﬁoﬁlﬁﬁgei@hs@HSFg“feﬁ"eC“PBS die fcates the result of
the test on the coupling w thout the reinforcing portion 4 as shown in Fig.
4. Fig. 16 dheds SP%S%@mwmﬁuwﬁwmﬁh%mwm@éﬁdmt%cond
and third enbodi nents of the cable rack coupling according to the present
i nvent i orthexeadle tack couphing aedosding tacdiblpeesenidkventiop laid thestooventionalfsale rack( | | ) .
In Fig. 16, the "C type" and "E type" indicate the results of the test on
t he secorduglimgothowanit Fif. 17e dobj. i16gthe Wi thyee tihdicates thy psilt ofithet &5t oh yipe"
indicate the results of the test on the third enbodi mrent of the coupling.

~ That is, cblilingGrity @ reinforting pbiist 4tasGhoiwhen FRSB, WHShE PB tfjR” Gadifdtés e Shown

in Fig. 9, "E type" is the result of the test made on the coupling w thout

the rei nirgiutioftheRétldnQhe foupting W9MBut thd rdihBreifly podioh ¥ BE shdwh infl§gr£sul t Of
t he test Im':lde on thencoupl [ ngéshow% iani g.m%%l,)o agd thg "F {n{}%e" is the

result of the; t L 0g. | el ahe t results -
show t hat al ?léﬁg Sgg(ggg‘cgg?i’g‘g%’ﬁgﬁgwﬁ %g&%ﬂﬁ!{%m%‘%sef ?/[be%“dg@(ggr di ng

to the present inv i on,show snal |l er defl ection and | ar.ger porting
ionce. t hamoppmmeni e AT HRL el Recoraime Bf sp-rol v REORaed BB on of ¢ ne
first enbodi nent /is about a half of that of the conventional coupling as
wi | be SeRyenfipRahcpbly rackscouplingshown in Fig didh- + leFigulfo e ‘¢t typeogst IEgPeol t s
Qused in the first enbodinent is a half of that in the conventional

coupl i ng Indigpse theppsvtts phthedest emierseesnd erebadiment of theadi:pling, wihdle thee Thiype™ t han

twice |larger than that of the conventional coupling (when a weight of 400
kgf is appd ‘Ethpe” indicate the results of the test on the third embodiment of the coupling.

That is, the “C type” is the result of the test rhade on the coupling shown in Fig. 9, “E
type” is the result of the test made on the coupling without the reinforcing porti(.)n 4 as shown
in Fig. 8, “D type” is the result of the test made on the coupling shown in Fig. 13, and the “F
type” is the result of the test made on the coupling shown in Fig. 12. |

The test results show that all the cable rack couplings of the “A” to “F” types according -

N
: At

to the present invention show smaller deflection and larger supporting force than the
conventional coupling.

Particularly, the deflection of the first embodiment is about a half of that of the
conventional coupling as will be seen from Fig. 15. That is, although the number of
coupling bolts Q used in the first embodiment is a half of that in the conventional coupling,

 the supporting strength of the first embodiment can be more than twice larger than fhat of the
conventional coupling (when a weight of 400 kgf is applied).

As having been described in the foregoing, the cable rack coupling permits to couple

11



. As having been described in the foregoing, the cable rack coupling permts

to couple 11 21 Decenber 2005 cable racks P to each ofh&ecembér 200hal f of

t he coupling operations required when any conventional coupling is used,.
and to assure a greater cable-supporting strength than that of the
conventional coupling. That is, cable racks P can be coupled to each other

with a i.ni, My essary nunber coupl i bolts whi. | i ntaining the
gr eat er 5%6? @%%o?ﬂcﬁﬁé’egﬁﬁﬁﬁagqfﬁgﬁ%‘wggg Bperiins iy t‘Yr%HéF‘ycoupl ing.
Parficular&y, when th? coupluga bolt holes 3 are shaped square and cup
squar e nefRivgational soupling iussd, anddo atsyp 3 srgatenenblessupposting;siprgth gastbatof ng
strength can be assured. Also, the reinforcing portion 4 is outwardly bent
at the uppercoayrptionalichuplifg bl Thagisptablearacksd? ¢andie couplod tbeach other mith| ower
surface of the bent panel portion Plc of the rack frame P1, which can
further | mimiowe névessspppwatiar ofjcaiplieg olts Qfwitileananublingdie praatee portion 1.
Further, the cable rack couplings according to the present invention are .

nost - sui t@ﬂ&suﬂp&ﬁhﬂg&ﬁ%@tﬁ@h@“&aﬂdﬂﬂﬁid&%xﬁﬁhh&oﬁ?ﬁ@ Faglicul iR wHedhgea rack
frame Pl including a side panel portion Pla of 70 to 100 mmin w dth,

supporti ngm?ﬁ?% boRbles 3ArdiHapQERHuale WA CHD ¥qdle Ad2R bﬁgf Kre usEPIERE cé)u[ﬁ’hﬁ: he

| oner end o e side panel portion, and a bent pan portion PlIc be

out war dl < erally L section at the upper
Y bk (g,gaemge&%u %g{rii:?% Etkeng aé_aa;;g afsul y PP

end of the si panel 0 e cable rack couplings according to
t he present i ntion-permt t.o couple cable racks to each of her re
Simoly and w Sloae PPk berkn 7 eyani7 Bet af @7 g Paicrni 26 the Sofiblipeiles
supporti ng? st rgggt h of the cable racks than the conventional couplings. 12
71 DecenbEY™90 gutofdhe loyer yirfacg ph fherbg niranglpgriaon Blaef thetmsk &ameddet her by
a~cable rack coupling to forma cable way on which cables are to be |aid,
wherei n e¥Bishcan BERPIe B iheisuppOrEng steeagth of tesdaubling platerpomtiorbbr  di sposed
to support the
Further, the cable rack couplings according to the present invention are most suitably

usable to couple together cable racks each including a rack frame P1 including a side panel

portion Pla of 70 to 100 mm in width, supporting panel portion P1b bent inwardly of the rack

frame P1 at the lower end of the side panel portion, and a bent panel portion Plc bent

outwardly of the rack frame P1 to have a generally L section at the upper end of the side panel

portion Pla. The cable rack couplings according to the present invention permit to couple

cable racks to each other more simply and with an improved efficiency of coupling and has'a

higher supporting strength of the cable racks than the conventional couplings.
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cables, and a pair of rack franmes disposed generally parallel to end faces
of the parallel bar nenber to forma pair of side wal2l$Peptmbére200abl e way;
and the cabl e rack coupling conprises: a doubling plate portion which abuts
on the outer surface of the rack frame of each of the two adjacent cable
racks; a supporting portion inwardly bent at the |lower end of the doubling
plate portion to abut on a supporting panel portion inwardly bent at the

| ower end of the rack franme of each cable rack; and a pair of square
coupling bolt holes being formed in the doubling plate portion at each of
ri ght andClamist ends of the latter. 2. A plurality of cable racks coupled

t oget her by cabl e rack cpupling to rm cabl g way on.whi ch cables are

to be laid; wherei %‘I?;J"ér@ﬁy(ﬁ%%%r?‘%ﬁﬁm’@ (?gle@ sbyftcaﬁgéagtéc%u%%%&?@}a bar

menber digpleses oh WhicHRSELard Bde |GANIRRIAND a pair of rack frames form ng

together a pair of side walls of the cable ma%, each rack frame consisting
a

of a side panel pofthsablerasksdBRTisgEH dsastiappralielibay member dispesgd fospprorishe ¢ he
paral | el cBRl JfPIRRY of rak HRROLSHIIEH RABSHY RRfTT Bnd BUE it a1 b 2
generaII;mL@%orn1 t %ﬁe | ower e d@ﬁ'tﬁﬁ si%e pgnel portion, and a bent
panel pormémrer tibmas phisollselatwallpofdheeablervaliapdl form at the upper end of the
si de panel portionﬁw%&ﬁ Hgfcgaﬁﬁqx%gc§$poupling conprises: a doubling plate
portion which abuts on f & BUPEre S 'a%e of a side panel portion of the

rack frane of each the #&udsubtifig plae porticaivhieh Atk thaowezmdict bffle pok t i on
I nwardly bent at the |ower end of the dgg ling plate portion to abut on

b
the | ower surface &rmgoksphelths ivg adRealcaBsrickdn of the rack frame of each
cabl e rack; & reinf or ci AGyROKhE ARIGHEVEAE DR Iater bR 1R IR PRD Of L he

doubling plate portion to abut on the |ower surface of a bent panel
portion of the rackortign toabut on a supporting panel portion inwardly bent at the lower end of

the rack frame of each cable rack; and
a pair of square coupling bolt holes being formed in the doubling plate
portion at each of right and left ends of the latter.

2. A plurality of cable racks coupled together by a cable rack coupling to form a

cable way on which cables are to be laid; wherein

each cable rack comprises at least a parallel bar member disposed to support the
cables and a pair of rack frames forming together a pair of side walls of the cable way, each rack
frame consisting of a side panel portion disposed generally parallel to end faces of the parallel

- bar member, a supporting panel portion inwardly bent in a generally L form at the lower end of

the side panel portion, and a bent panel portion outwardly bent in a generally L form at the upper
end of the side panel portion; and

the cable rack coupling comprises:

a doubling plate portion which abuts on the outer surface of a side panel
portion of the rack frame of each the two adjacent cable racks;

a supporting portion inwardly bent at the lower end of the doubling plate
portion to abut on the lower surface of a supporting pane! portion of the rack
frame of each cable rack;

a reinforcing portion outwardly bent at to the upper end of the doubling

plate portion to abut on the lower surface of a bent panel portion of the rack

13



21 Decenber 2005 franme of each cable rack, and a pair of square coupling
bolt holes being forned in the doubling plate portioRn1Becealadr 2005ri ght and
| eft ends of the latter. 3. The cable rack coupling of claim1l or 2,
wherein the doubling plate portion has a pair of auxiliary bolt holes
fornmed therein in addition to the pair of coupling bolt holes. 4. The cable
rack coupling of claim3, wherein one or both auxiliary bolt hole is

shaped to have a square form 5. The cable rack coupling according to any
one of the preceding clains, wherein the doubling plate has an oblong form
of 180 mm i n | engt lframedf #@hoehie tack; mddt h, and square coupling bolt hol es of

10 mmin side length are forped in the doybling plate portian . .in sitions
60 to 70 nun | ongit udi n3|PF‘§}°gE e%’?@?ﬂgﬂﬁ‘?g%@kﬁggﬁgg@ﬁ@ tlthgg'?lét?h.ngé’?a%rhe
cabl e rack coupl i ngogibn & eatidflight’and kfodnddef tidilefi@l n t he doubling plate

portion has an oblong formof 180 nun in length and 100 mmin wi dth, square
coupling bolt holes of 10 mmin side length are formed in the doubling :

plate portionsn pggi I:zibﬁﬂ:ﬁck@guélﬁg Z)ﬁclﬁfﬂ 1 &r%%%rﬁﬁiﬂ%dimm?ﬁ%ﬁ{épowcﬁrﬂaé he

center of theTatter, square~auxiltary bolt holes of "10 nmin side
| engt h arpeirfof awebary tolt heles furvkd thgrepl mtaddition té the piin opewiplingbadt ladles17 to 27 mMm
longitudinally apart fromthe center of the latter. 14

4. The cable rack coupling of claim 3, wherein one or both auxiliary bolt hole is

shaped to have a square form.

5. The cable rack coupling according to any one of the preceding claims,
wherein the doubling plate has an oblong form of 180 mm in length and 70 mm in width, and
square coupling bolt holes of 10 mm in side length are formed in the doubling plate portion in
positions 60 to 70 mm longitudinally apart from the center of the latter.

6. The cable rack coupling of claim 1, 2, 3 or 4, wherein the doubling plate
portion has an oblong form of 180 mm in length and 100 mm in width, square coupling bolt
holes of 10 mm in side length are formed in the doubling plate portion in positions 60 to 70 mm
longitudinally apart from the center of the latter, and square auxiliary bolt holes of 10 mm in side
length are formed in the doubling plate portion in positions of 17 to 27 mm longitudinally apart

from the center of the latter.
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