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
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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 acécample, 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.




1 21 Decenber 2005 To couple two adjacent cable racks to each other using
the 70 nmw de coupling, the coupling is bolted at t&bDeterabar 265t hol 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 SéﬂF%(%‘é%‘i‘Eefé‘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
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couplings. Sunmary of. the Inventlon The present invention has an object to
Ver come @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

t han t he

In addition, the cable racks are to be instélled 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



|

, conventional couplings. . (1) The above object can be attained by providing

a cable rack coupling for use to 2 21 Decenber 2005 zbOptembea@eoher a
plurality of cable racks form ng together a cable way on which cables are
to be laid, and including at |east a parallel bar nenber 'di sposed to
support the cables, and a pair of rack franes di sposed generally paral I el

to end fa R er .to form a
{0 o0 {26 ERbgdl AL L BT R ih bR Bl B LIS HEL b2 87
portion i.C nth outer face he rack frane of, each of _ the
two adj avgﬂfﬂfﬁca‘ﬁ I e em ;s% iSHRRATHIDG cBRiRY 2ad 2 PRiE
| oner end of the doubl | n&; pI ate portlon to abut on a supporting eI

£

portion i Matkdirymeseditposed gonerallywnarallehie eadl fages of theiparallahar atenelee fo

rack; a pair of square coupling bolt holes being formed in the doubllng

pl at e porpainef side wallsiof die qablgiwaya tigt dabletracknabwpbifg ¢dveprisiig er . Because of the
above- nenti oned construction of the cable rack coupling, the cable racks
can be coupl edddubliegphteqidiésn which abul @hfthoduteharfaciigl the gack fRkRtidfench of
requi red when any conventional coupling is used, while maintaining a

great er c@abh@o sdjarar tdbkgragks: @@t h than that of the conventional coupling.
That is, cable racks can be coupled to each other with a m ninum necessary

nunber of coupy Eﬂ&ﬂhg pbiiofhl SrdRAlAPathy Rvelr Bfa Sf@gh&&ﬁlﬁ%%ﬁ%g&ﬁgﬁ % &

strength than that of "the conventional coupling ove obj ect
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cables are , to be laid, and i ncl ud| ng at | east a parallel bar rrenber
c{’sposed 8ksupport the cables, and a pair of rack frames forn ng together

a-pair of side walls of the cabl e way., each rack frane
a palr of square coupling bolt hoies being formed in the doubling plate portion at each

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 b)t 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 frames.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:



,consisting of a side panel portion disposed generally parallel to end faces
of the parallel bar nmenber, a supporting panel portio21iDeeanokn208ént in a
generally L format the lower end of the side panel portion, and a bent
panel portion outwardly bent in a generally L format the wupper end of the

. side panel portion, the cable rack coupling conprising: 3 21 Decenber 2005

a doubling plate,portion i ch,abuts on the outer surface of a side.panel
Sor tion of | euotpbEk oty UuaRiben 3R b Sufk ilaet ofa diceiet fufio 5t B
supportin rtion inwardly hent at, the | ower end of the doubling plate
portion ﬂ%dg‘@PGOSWEPW@3WﬁM%¥m§Wi fedagls: a supporting panel portion of the
rack frame of each cable rack; and a reinforcing portion outwardly bent at
to the upper &W@peiting pertigsdawamdly henpatthe lower gad pbthe sloublingrplath goftipmdp abut
surface of a bent panel portion of the rack franme of each cable rack; a
pai r of - suuhe doveaspifacegishppdrihepanckporgion of thedacknfrathe otk bablg razkabrel
portion at each of right and left ends of the latter. By formng the

- supporting padifeinfocchigorttinfuewaidntbanoat to e dipet bl Hahé asablag pladdportion to
respectively, of the doubling plate portion, it is possible to assure a

greater GBat 6n HeNONELuEce Sitd IRADhdhel pottibRBE aieﬁx&h ﬂ?iﬁﬂé bonsed c&lﬁ@i’&k{ ack

couplings (1) and (2), a pair of auxiliary bolt holes should preferably be

(
f d bet ' : ' ; dnt ' '
por 1 on-and ar gt e SoyehRl Bol Bileb By R o i ol e it
. A I Ny Kk i 1 d (2), the doubli | at
square q@%ilaﬁfgdleﬁﬁ?ﬁ%%‘%ﬁ%kﬁﬁ couplings (1) and (2) e doubling plate

portion s e “ve an obl ong formof 180 mmin |ength and 70
mmin width f 180, mMmin _length and 100 mmin w dth, and square
oupl i ng bol % gske S_L‘t?l?ﬁﬁiﬂigr?ogqo&e’ﬂaé QiCigR paTtipn abfhéfbéﬁ%laygﬁ@’f ormed in
the doubling plate portion in positions of 60 to 70 nm | ongitudinally
apart fr despesidvelns of E&e depblingplptgpprion, jtis pepsible torassuse & Bealer cablesunpapinen
bolt holes of 10 mMmmin side |length, square auxiliary ,
strength.

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,



. bolt holes of 10 mMmmin side |length should preferably be formed in the
doubling plate portion in positions 17 to 27 nm | ong2t Ddcembdrzoapart from
the center of the latter. The above-nenti oned cable rack couplings (1) and -
(2) are suitably usable to couple together cable racks each including a
rack frame forned by bending a netal sheet of 1.6 to 2 nmmin thickness and

whi ch i ng| ud ' el ' 70,t0 100 nmin wi 4, 21 mb
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end of the side panel partion, and a bent _panel portion bent outward|y of
the rack POF¥fe 284 a PR papgl @prtandent oytardly a‘éﬁle;seﬁlféfmwtt%wnea eph Qlthg side
generally L section. These objects and other objects, features, and

advant agegngjfportinn forhaxepgenomllyrl sastioni | | becone nore apparent fromthe
foll owi ng detail ed description of the preferred enbodi nents of the present
i nventi on whéhesadtgects andomthgrobgkciso feanired) ahd edantgepaiithe posert avwention will
shoul d be noted that the present invention is not limted to the
enbodi nmerbesohie inoedippatenefrgmbiBe follddiing 8ctaidd deatriptidad tid pigfebcd gnbbéinsaspe
and spirit thereof set forth in the clainms given later. Brief Description
of the Dropd\teseht tvedtidnSwiti 5260 iALERuRSIAPRRA R inPingUrddings. 1t
enbodi ment - of the cable rack coupling according to the present invention.
r19- 2 | Shull B 3BAA!ht tho'bEWn Py bAlforR RbPlhAEK (038 BubOfimleRs By par frecl BN N0
D S ot her. g. 3

the cable rack coupling ltjse to couple cable rac 0 eac

i - ' |, Vi t bl k. ' in Eig. 2.
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of the first enbodinment of the cable rack coupling according to the

g"gsent iM§ent i on. Fi g. 5is a front view of the cable rack coupling in

ig. 1, showing locations of coupling bolt holes forned in the cable rack
coupl i ng.Brief Description of 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



 Fig.. 6. is an exploded perspective view of a second enbodi nrent of the cable
‘rack coupling according to the present invention. Fi @1 Décémber 2005
cross-sectional view of the cable rack coupling in Fig. 6, show 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 portion of the second

enbodi nent of..the. cabl e rac oupling,accqrdi.ng.tq t.he.present invention 5
o1 Deconber Jak e prong viddPdr i Situe Bl SSGlingR Tie, b sorif Regtonsiof gorang: o
6, show | ogatj ons, of coyplin bg/t holes formed in the cable rack

coupl i ngﬁ%ﬁlﬁ’iesltjenﬁl%d‘&r{h% I?‘b’aﬁ Cﬂ&ﬁ%‘ﬁect ive view of a third enbodi ment of
the cable rack coupling according to the present invention. Fig. 11 is a
cross- sect i orfdg- Misan explpded pegtpeetiveainw o6 a thirdembediment. of 1ig; cablosarkhg t he
cable rack coupling used to couple cable racks to each other. Fig. 12 is a
cr oss- sectouphag acgprlmgib the pséndirtvenfiom doubl i ng plate portion of the third
enbodi nent of the cable rack coupling according to the present invention.

Fig. 13 is a Higaitis ¥icess-oéctiohal viabbetheaakle ¢askidoupling i i 0.0, dkbwin ehaicable
| ocations of coupling bolt holes forned in the cable rack coupling. Fig.

14 schenedatieadupling hicash Cadfe cAlle RS GcRbikest i ng the cabl e rack coupling
for the cable-supporting strength. Fig. 15 shows results of the :

cabl e- Suppor tFpaiaSt heRAL Rediiakl VIBW B 8VaddiE of b _?gélm&.g}bgﬂé BBbn o lneldifig cabl e

rack coupling according to the present ows results of
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coupling bolt holes formed in the cable rack coupling.
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



. Sone enbodi nents of the cable rack coupling according to the present

i nvention wll be described herebel ow with reference2t Detémsbax@8dpanyi ng
drawi ngs. Referring nowto Figs. 1 to 5, there is schematically illustrated
the first enbodi ment of the cable rack coupling according to the present

I nvention. As shown in Fig. 1, each of cable racks P to be coupl ed together

by coupli ccording,to.the.present inventign to formtogether a
cabl e Way&%ﬁc aﬁﬁs‘&%“%ﬁ%e%‘%&f’éﬂ?“é%b“ ofed 4} prodaterminisd %ewﬁ%rt%l“fﬂwﬁéﬂt‘e RIS | el
bar menbers P2 (only one of themis shown for the sinplicity 6 21 Decenber
2005 of ¢ HE 4 Faix RSk {rameshbdisnised Aanarell parmlighsa el Becs st derspeeallel e
intervals to support the cables, and a pair of rack frames P1 disposed -
gener al | ymﬂl&%ﬂ%ﬁofpﬁﬂ@rmufOéé@Q“@ﬂspﬁélepfabeW@ bar nember P2 to forma
pair of side walls of the cable way. Each rack franme Pl consists of a
gener al | y verEachahcksfraiee Phoedsigioof 4 grneflly, verticalifipopddehportip@ B4, apoapporting P |
b inwardly bent at a right angle at the | ower end of the side panel portion -

Pl a,  apuheBpditicd PPBByardlgibenta aPibfit splevay tié Yovias Bhd 8f tha side phikel podion B, t he
upper end of the supporting panel portion P11 b and further bent downward

in a genesgald penk phddl PoribAP1E bdﬁva?&l?%bnﬂ%%tdgﬁﬂafglﬁmnﬁéhéé%? gﬁpOfftH@E\%pﬂmgch

hori zontal l'y gl ongat ed openings P1d through which coupling bolts _
W11 o0 S5SELhRth bR B il RSk RS BRET O, | ARSIl
urt ace  EnBTormBRl s rorgnfait e RS opsfEs €10 Lhibbel Gk PiREng BRfis R i ng
Tho. canl evhiah i bf detirirop R arcibity e kibred by bending a metal sheet of
16 to 2 nmm in thickness, and the rack frame Pl should al so preferably be
forned from Eash@é hepasalled ban members B2 &% fivel, by webBogron any athr siitabdsstecknique,
supporting panel portion Plb bent inwardly of the rack frame P1 at the
| oner endtodlie suppodingeapelpektiqnd? 1bi afitheRbak frame P vitn the pawe|eng surfice thdpbof

being in contact with the upper surface of the su_pporting 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 Pl ina generaliy 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 15 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



,bent, outwardly of the rack frame Pl in a generally L format the upper end
of the side panel portion Pia. The cable rack coupli2yD8tnaer@fdsng 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 obl ong
doubling plate portion I which is to abut on the outer surface of the side

panel port}i la of ,the rack frame P1 of.each of the adjace cabl e
racks P, 'Igi”g‘!’l}‘ﬁg‘érpt‘ﬁr%"g“ 1)8&%%@ Eenlt ﬁﬁ%ﬁrﬁl&atﬁéfé‘%a@%ﬁé‘?éiz - OE fhﬁht angl e
at the lo .end of the douhling plate portion | to abut_on the |ower
surface o‘ﬁ'&’ﬁ’ég g@&p@“ﬂ‘?‘hg iy H’eﬂBW?’i %‘ﬁ%ﬁ?ﬁ 'g‘f" benfdrape] prrtiqnkge ofithesrcleach
cable rack P, and a 7 21 Decenber 2005 reinforcing portion 4 outwardly bent
gener al | yirape Bl pf each cablgreckdt  detherpihedosblingplatepertiondiuefl dagly conpding 3pdas i on
1 to abut the lower surface of the bent panel portion Plc of the rack
frame P Ifoufiednganlyabbiter ead therRof Fquatdxaupliog boldbolbs B ngrrgspending 6r the operiingsf
each coupling 30 has fornmed nearly at either end thereof square coupling
bol t hol eBld¥oaned @sthe rudk figindes Pl beé thepeoiadiisentlRablefrssks®d in the rack franes
P1 of the two adjacent cable racks P. For securing the above coupling 30 to
the two adj aciscdudib@hd Moks c&plink 3050 ﬂiéttwb'&dﬁ%ﬁt%ﬁﬁle ik B it RSus if@nbape!
portions Pla of the rack franes Pl of the cable racks P, the coupling bolt

hol 3 - ; . . . o K
ol es | Rith B2 sﬂ&#{gahélggjlr@s 1§ of BRUEGEH L %1?%& g:ﬁﬁ{'ﬁ@gssP l?]loel[ ?dr?]lghg% P«%]? hr ac

frames Pl, coupli are penetrate e co ol es

3 and opgpy - P I inside the . rack fra Pl nu l,are t on
t he couplql{blrl]%g%g Itpéc%p\i/hnggh\%esﬁ%?%%ed&%ﬁ' c?gamfl%sgﬁ fijemt]tk rac%ff?gebll), - coupling
respectively, from outside t rack.franes Pl d then the nuts are
tgmed { ok Qi i u ﬂ@letfave goleiialeschinl anspge Pl o BRaASEr eed
through the coupling bolt hole 3 may be an ordinary bolt, but it should
desi r abl yageframes Bl. aytsQ bargpukondeconplinghelts fhvish sashanpQe placedinsidedinyt h of
the doubling plate portion 1. In this enbodi nent, the opening Pfd forned
in the sins ﬁgbarr@pep@vetlﬁ@wnm:asi& thetreckcfadghes P1, and then the nuts Q1 are tamed to

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



.rack Pisa horizontally el ongated one. However, the opening Pld should
desirably have a height a little |arger than one si d21 Becdrhigers§0ar e- pol e
portion of the cup square neck bolt which is penetrated through the
opening. Note that in this enbodi nent, the doubling plate portion 1 has the
reinforcing portion 4 outwardly bent. at the upper end of the doubling .

pl ate port,.on to abut he |l ower surfa f h ent . pane ryion Plc
of the r'a@aP?Qﬂé‘"Ei“Wb“ﬁE%i&{}‘éﬂ%&%ﬁ[}%gﬁﬁﬁgo@%%é’ﬁé&ﬂ“ﬁ ?‘R‘élengfg‘dgbi ng
pl ate por}ion é‘but_the_ reinforcing _portion 4 may not be provided on the
doubl i ng [opPed et in paitipns COfRO7R mup dongitudmally apartfremshe ernterdhseatng
plate portion_ 1 having an oblong formof 180 irmin length 8 21 Decenber
2005 (A) and Figs. értp dishowitegeathet B)secand ¢mbgdiment obihplcablg riwk| couplingaccardifg 80 nm
in side length (X) fornmed therein in positions (C) of 60 to 70 mm '

| ongi t udi thaptegerapaventibm.om t he center thereof Figs. 6 to 9 show together a
second enbodi nent of the cable rack coupling according to the present

i nvention. " Thitds se6@béinbodindhiie géneirﬂlyqﬂ&ﬁfcal inYbakid @0hdtaRtion b BAFick
construction to the first enbodi nent provided that the doubling plate

por 1 o1 lentaie QR bhkOssudolaPlioRy Kbl L e BB BRI
R R A G R L G PR S
e ner e RBSU LR e et P B R Yo g 0
aoart 11 omELh ATt 0P s R AR) sHEATR codpTing Gol ol ReoT 100Rm i e PRy 1 e
cable rack P is as w de (100 as the doubling plate portion | of the
coupl i ng &0 forzned theseinigposite of6f tos70rmar pogimslinally apas froof the gpnger  and

| ower portions thereof. The rack frame P has formed therein coupling bolt
hol es 3 thereof, and square auxiliary bolt holes 5 of 10 mm in 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




,and.auxiliary bolt holes 5 correspondingly to the | ower through-holes Pld
in the doubling plate portion | of the coupling 30. A%Debeokeri2Q0%ig. 7,
the doubling plate portion I of the coupling 30 has a reinforcing portion
4 outwardly bent at the upper end of the doubling plate portion | to abut
on the I ower surface of the bent panel portion Pic of the rack frane Pl.

Th i nf.or ci ion 4 f ] h i h he
doubl 1 ng areat DR forh e i 80,0l B T R ARURPER At SR gRaRt 00 "
e e e e Rl e SRR e P el "

present invention. In this enbodinent, the doubling plate portion | has an
obl ong f cighsgyare pexilignyibeltdotes Srof A mpya in side EnghGDrormgd tharginmio @ositiprn@N dt h
(B), square coupling bolt holes 3 of 10 mMmin side length (X) forned

t her ei n i ¥ tp@¢ midengifudinally apot from 76 comtdr dregéafuali shatwinyin Ega0. f rom t he
center thereof, and. square auxiliary bolt holes 5 of 10 nun in side

| ength (X) f dheehird &ebedimentis diffdrért dosn (Bsecbhdiembddinien? id lbgicns df del | y
apart fromthe center thereof, as shown in Fig. 10. The third enbodi nent is

differe ntéogﬁlﬁfg'i BolEhoRECPaMA ARG BEIDholbS.| OeREd Pificiiy, BR thz@LRbbdifeROK!

holes 3 and auxiliary bolt holes 5. Mre particularly, the third enbodi nent

is sim |ﬂﬁléx%—€ﬂb%e§&%ﬁb&!m9&iigﬁﬁi thlef}aéléﬁzi{né Pgﬁfﬁgiﬁaﬂlﬁﬁ% Fis 106 nah €

cable rack Pis 100 nrm wdth an as two throu l'es fornmed 1 n each

emboar men R HSE opbRASdnE EtamAth st of ot bnd oML RRGSSECE Rk e

coupl.ing |t holeg 3 forped in positions re they will bhe-aligped_wth
(e, upperditeintdthm e eptdsrrbadingi Tt hat B6 bt i porinet et sasphaaaf
positions where they will be aligned with the |ower th[o;?h;holes Pid, The
| ongi t udibasthegpuplingoltales 3 fosmed iy Rositions where thex will withsha ympar | t o
the coupling bolt hole 3 to the auxiliary bolt hole 5 is simlar to those
i n the sdbiongh-bolpdBidramt the auxiliary bolt holes 5 formed in positions where they will be

aligned with the lower through-holes P1d. The 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. |

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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,As shown in Fig. 11, therein a reinforcing portion 4 outwardly bent at the

upper end of the doubling plate portion | to abut on2t Becdraber2082r f ace of
t he bent panel portion Plc of the rack frane PI, as in the second

enbodi ment. Al so, the doubling plate -portion 1 may not include such a
reinforcing portion 4 as shomn in Fig. 12. The aforenentioned first, second
and thir ceordi t he. present
nvent ﬁh&%?@ﬁf%‘é%’* o DB AR R S R 560 P Pl
test, the ect nof th ahl e rack couplings s, det er m ned. Thetest
resul ts & é%ﬁ lﬂmlgeiﬁgts llg;eﬂl’i"&rﬁﬁlp%&}?’@q{eﬁ’g?o this test, the rack
frames P | of the cabl e racks P were coupl ed toget her t he coupl I n

pr edet er ni ned &dPghew M cRmparynp| ip suPRArting Erqng e%@w@%ﬁfsﬁﬁ@b@@iﬂe@t? cks P
and a deflection (nm of the coupling at the joint was neasured by the use
of a di althgeablrorark ¢@ipting Beeneding to e PSesThicdneaniohedd deivicavengioksl dbigeack
supported at right and left points S separated 500 mm from each other. The -
coupl i hg cowpling showadnl Figed &1 ufn Fipid 6 ethaédleyedlibdicatés the rekblt oh thasedt ba the
conparison in supporting strength between the first enbodi nrent of the
cabl e r ackuplitignbitnheaciafsreing goition NS sRORE KFigl DGRl 88 “Bighet’ *ihﬂiz@@éh\/tﬁélt i onal
cable rack coupling shown 1n Fig. 17(1). In Flg 15, the "A_type”

i ndi cat esedaftfifSiitonGhe &&e,hhgs&the& thb ?emi%ﬁﬂﬁ’é g&ﬁoi{‘htag'sﬁdwn natpfercing

portion 4 as shown in Fig. 3, le the "B typ I ndi cat es the result of

the test Fig.

4 o 16 SMSNHR %%ﬁ@g&?f‘é%ﬁ%%%% AR B o RER AT (Coong
dthird 0d f.th b Kk d t h t

f’;ﬂvemléﬁm&”ﬁw' ””*&ﬁ%%a@mﬁ SRR ES R U ATAL HOAT AR g, (1 1),

Im Fig. 16, the "C type" and "Ety g" _indicate the results of thetest on

the secoNaEREewalcable ek CPH@%BWF‘H’@ Figl(IB- t FeFiepl§ fhse'C tyapigendeH (pe’

indicate the results of the test on the third enbodi ment of the coupling.
That is, md#gate thetrggudts of thettess on theseeonsk embpslimenttof thedoupling, wile thepD tygeShown
'n o ?H,ld “PI'Etype” 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
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;type" is the result of the test nmade on the coupling w thout the
reinforcing portion 4 as shown in Fig. 8, "D type" i&1{eeembenB0050f the
test made on the coupling showmn in Fig. 13, and the "F type" is the result
of the test nade on the coupling shown in Fig. 12. The test results show
that all the cable rack couplings of the "A" to "F" types according to the

present inuenti how snal | e e ction and | arger su rting force than
t he convgéhﬁ? @ﬁg‘ﬁnp o?f\éﬁ’f)i%.‘ leératq}aifllﬂ%éﬁ? W“Pﬁﬂ%oﬁeé?'%@ét'?‘ﬁﬁ‘pegfwbﬁﬂ Yirst
enbodi nent is about a half of that of the conventional coupling as will be
seen fronfevgntansl codpling issused, and 4o gtsuraeraaneableotuppering sirargth thandhatofis ed
inthe first enbodinent is a half of that in the conventional coupling, the
suppor t i niesopemgional gpupling. f iThet is.corbledacksrit candie douplad teeachather wither | ar ger
than that of the conventional coupling (when a weight of 400 kgf is

appl i ed) . mimmuaynergsseeamnttes of chpding boltdh@ Whileagsintaiming the geabdre rack _
coupling permts to couple 11 21 Decenber 2005 cable racks P to each ot her

Wi th-a hakdblefuppbetingauphgth thaRBAE R onkaftidnaltduphe) anYhiculRRY #htd @8al
coupling is used, and to assure a greater cabl e-supporting strength than

hal ot oGP R B bicoake AAHA deithe i 2ip kiuard Ak DoltBEcTiskd SAMe BN o

to each othér with a m ni num necessary er coupling ile
mai nt ai ni pgtde, rﬁ-@é)‘ - AN rength than that of the
conventi onal ’ou%%&%ts.ﬁﬁ%art %ﬁngﬁ%gﬁb\%ha%%t he coupling bolt holes 3 are
shaped square,and,cup-sauare neck .bolts are used as the c ljng. bglts Q
a hi gher supp%?sf) 1 t|li‘8 réé){"fr% BOtHgR B%Ogg@ﬂﬁ%g'?n%ﬂf @8 ,up?‘f{ee“pé’? ﬁ%ﬁpgﬁ‘l@g lgﬁtfeti on
4 s outvvardl% berﬁtg{gat t he upger end of the doubling plate artion | to
gbiuft on t AUUPR Jo akus op thelogter sypface g the heptranglportionP I ¢f the rack &rapgdid. £ 1 ane
1

., which can further inprove the supporting strength of the doubling

pl ate por Whish can fuzther ingprove the suppsiring strengtbof the daybling platediontiont b t he pr esent

invention are nost suitably usable to couple together cable racks each

i ncl udi ng a rEurihef, tmeabR rack cduplinggpcaosiingao tlxnmisent 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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portion Pla of 70 to 100 nmin w dth, supporting panel portion Plb bent
inwardly of the rack frame P | at the | ower end of t 24 DEcembad2®68b porti on,
and a bent panel portion Plc bent outwardly of the rack frane PI to have a
generally L section at the upper end of the side panel portion Pla. The
cabl e rack couplings according to the present invention permt to couple
cabl e racks to each other nore sinply and with an inproved efficiency of
coupling and has a higher supporting strength of the cable racks than the
conventional couplings. 12 21 Decenber 2005 Clains: 1. A plurality of
cabl e rac€minoupl ed toget her by a cable rack coupling to forma cabl e way

on which cabl.es are to hbe lLaid, erejn,each .cabl rack c i.ses at | east
a paral lel bar nen%‘é’rluraﬁtgf}t%ab%r?’cggg(l}??l?gmg%ﬁ&yaccﬁﬁlf:éaé:?c%lwgnngog?s{ﬂa of rack
frames diGplese§of ¥hRhahblys eiodkelfd, wherepnd faces of the parallel bar nenber

to forma pair of side walls of the cable way; and the_ cabl e rack coupling
conmprises: a doubl F#g cElarask papRssatigast aparalichbar wember disgoed o supportdbe of the
rack 1 3gBle0neAE fhad AL PEABHLFRRIR] o3l ficcsbridRARIIGbRD_pOrti on
inmardlyqﬁghf at e fomer en q@f t eaggﬁ@#¥ng pﬁatg portion to abut on a
suppor t i ngempzen®l fopoa paivef sidematlsibfithdrable vay; anle | ower end of the rack frane
of each cabl e rack; a a pair..of square coupling bolt holes being forned
in the doubling plgFggﬁﬁgygﬁ%ﬁhn CORRLR of right and left ends of the
latter. 2. A plurality aHoubliht slate dorkien whidh ki draedharsulfyce af thakle rack
coupling to forma_ cable way on which cables are to be |aid; wherein each
cabl e rack conprisng%PfW%%%%h%Wﬁﬁﬂﬁpﬁ%ngé?: nmber di sposed to support the

cables and a pair of raglbr@ABForfiH HivadlyHReE: e fover BAd &f tof dodbidlg pid | s of
t he cabl e way, each rack
portion to abut 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
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frame consisting of a side panel portion disposed generally parallel to end
faces of the parallel bar nenber, a supporting panel 2pDetémiveri2008r dl y bent
in agenerally L format the |ower end of the side panel portion, and a
bent panel portion outwardly bent in a generally L format the upper end
of the side panel portion; and the cable rack coupling conprises: 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 | ower end of the doubling plate
portion to abut on fiaine of cavhrcatdemaélaam of a supporting panel portion of the
rack frame of each cable rack: a rei.nfqrein arti.on outwardl.y. be at to
t he upper end of the doﬁﬁ??Hg&mﬁFéP@dﬂgﬁpﬁéﬁﬂ? mﬁ%&?“%%“iﬁgdP% gpg%?face
of a bent panel pokbitioh atGhct dfeightamtl IcEenddofiteciRfidier 2005 frame of each cable
rack, and a pair of square coupling bolt holes being fornmed in the doubling
plate portion at each of right and left ends of the latter. 3. The cable
rack couplingsof chsi i i i s a
B o e e R A e N

coupl i ng pavlof atrdliay bolt holeh éormediheraiminkaddibiap ité thg peit of taiphn@holilmdesei n 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 clainms, wherein the
doubl i ng pl at &. has Taacadld raskgolyslingodElaidSy) whistelnonk entgithadilidrydlthole is N wi dt h,
and square coupling bolt holes of 10 mmin side length are forned in the
doubl i ng Spped & B5%7 & SRS hosi tions 60 to 70 nun |ongitudinally apart from
the center of the latter. 6. The cable rack coupling of claim1, 2, 3 or 4,

wherein the doubling plate )
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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portion has an oblong formof 180 nun in length and 100 mmin wi dth, square
coupling bolt holes of 10 mmin side | ength are forneéDeverhber 20060l i ng
plate portion in positions 60 to 70 nm longitudinally apart fromthe
center of the latter, and square auxiliary bolt holes of 10 nmin side
length are fornmed in the doubling plate portion in positions of 17 to 27 mm
Tongitudinally apart fromthe @uid Riciofodgiiagl atter. 14 Cabl e Rack
Coupling Abstract of the D sclosure A cable rack coupling is provided to
coupl e together a plurality oAbstaklef hathksidsafeni ng together a cable way on
whi ch cables are to be laid, and including at |east a parallel bar nenber

di sposed t @ SYRRMK cobPBnLR prSAdePRLotpRabietRl aphicktidy 0 (RSte SckP Bitfiflag _
generally parallel t0 end faces of tﬁe paral |l el bar menber to forma pair

of sid I ' | e . . j ' S a
doubli%ﬁgpeg gﬁ%%%? 8%@&kﬁcﬁﬁéﬁ3%285ﬁQ%ﬁgﬁgd$§§d§%r g%ggékﬂﬁ%ggﬁrack frame
of each of the t adj acent capl e racks nd a supporti ortiongnwardly
et - afaetiteeAFogit <CitaDat Masablrs v G GupeBiport EuRpily pidpel
supporting panel portion inwardly hent at the |ower end of the rack frane
of - eack s ohthe papitishbar mymbsgite famapf piiydeyrlts ofihr edlywpng T nmed at
each of right and left ends of the doubling plate portion. The cable rack
coupl i papleenak conpling indiyles 2 daukiing plaleaontian Waich porte os thepufersmedagg efithan
~inmproved efficiency, and has a greater cabl e-supporting strength than the
conventdchfiameaifeschhef\tise tworddpdeRt dable racks, and a supporting portion inwardly beat at

the lower end of the doubling plate.portion to abut on a supporting panel portion inwardly
beat at the lower ead of the rack frame of each cable rack: - A pair of square ébupling bolt
holes being formed at each of right and left ends of the doubling plate portion. The cable
rack ooupi_ing can couple cable racks to each other more suuply and with an improved

efficiency, and has a greater cable-supporting steengih than the conveational ones have.

FIGURE 1
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