;e3ev s| 6T Rfw Cabl e Rack Coupling Background of the Inventi *~DO150* 3)
Field of the Invention The present invention relates to a cag’"flﬂwﬁmﬂummm
coupling destined for use to couple together frames of wire su

racks called cable rack, cable | adder or the like (wll genericali%oxe

referred to as "cable rack"” hereunder). b) Explanation of the Related Art
Various types of cable racks are iLabl e and sel ectively used
SPBLRER G

correspondingly to a nunber of ¢ Pg‘ﬂ%ported. They mmmm\ﬂm\\g\m
in width _fromeach other. For exanple, a wide cable rack is

suppor t i mICKErpundl the iNeatiglk  capl es. \When used to support cabl es)kshise cabl e
racks are coupled longitudinally to each other with cable rack couplings.
Figs. 17@h akliteld of the Inveatien i cal | y show typi cal exanpl es of conventi onal
cabl e rack couplings. Fig. 17(1) shows a cable rack coupling 10 used to
coupl e t oget e preadiiténveatdus reldiesste af aahlvaacksconPlimgniestide] for ase ©xanplee. The
coupling 10 has four bolt holes 11 forned horizontally therein. Each bolt
hol e 11 itsgetienfrathes of WAy supportitigtracial dalled&ibtengckt, @abie laddecorthé ikadyific ent
cable racks to each other, two of the four bolt holes 11 in the coupling 10

are used gbreRall§ bd Reerfe@Up hs "Gbldatle’ RPGQINGér)t he cabl e racks while the other
two are used to bolt the sanme coupling 10 to the other cable rack. Fig.

17(11) shows lAing 20 used to coupl e together cabl e racks
whose frgge ng%g%kﬁﬁﬁaﬁﬁggg%gfugxanple. The coupling 20 has fornmed therein
an upper row,Qf faqur balt, holes 21 and.a | r..row of, four balts 21. Each
Dol £ hol e o1 VAol iles 32 AbIn o ore BN pn (PG, <oflpgRinky @ en
cabl e racks, to each other, four t he el ght .bol, oles 21 in the coupling
20 are ul8BEberPfisables fofe Sé'BB‘th"il‘j’ngqji‘GY?f& e'btr‘“t“ﬂé‘h 5’6‘1‘8“%‘6%‘&%‘- ? e the
other four are used to bolt the same coupling 20 to the other cable rack. 1
To coupl &xampleyidecable gagk) it selegtadtor supportingct laege nyabsgok qblesg Wrhepiused
coupling, the coupling is bolted at two of the bolt holes to each of the
cabl e radksuppprsebles, thecablsuptks areeoupitiddorgitudually éo eagh lother witbaeblesadker , f our
bolt holes are used to bolt the coupling to the cable racks. Two opposite
cabl e r acksplings.m Bigpdi7(l) ankh@h atlemetichlty shoougpicalgxhmples af cenveatdnabtattievo

adj acent cabl e racks, the bolt fastening has to be done at eight bolt

hol es. Teack@uppltngsWo adj acent cable racks to each other using the 100

mmw de coupling, the coupling is bolted at four of the bolt holes to each

of the cabl eF{%@ shORTBI Mble ek APRAd TBudedR BRipiStogahitr QAbicl ilksadiRg ent
cabl e racks, the bolt fastening has to be done at sixteen bolt holes. That

is, toc e 0 her, \ h | abor are
requir edw’rﬂglre Q%Z‘?f“‘."ﬁg’?‘%"hgﬁ%?ﬁ%P‘fehggﬁgg‘“ﬁ’%‘ggégt‘)‘?s eko(r&ggﬁlg hﬁrﬁ%%i‘g%ﬂé |80n, t he
cabl e ragks_are tp be install at.a height .in many. S a many. bolts
and nut o el ety  BREOEREN B ebRp ol TP AR o uls o

| nadvertent dr in f bolts qr puts fr he hei ght may possi bl e happen
1o’ megunisaBEEat o racky o Sad ot Bro.pE8 B el 8 LB wBearme B by
people at site. The cable rack coupli n?s of the above-nentioned tyﬁes are
requi r eduses takok the coypling | Qo ongrof dhygakle racksuphylerthe ether o arg upedpbelt theyey
are used to couple together cable racks which supports many cabl es thereon.
Nanel y, sdme daplingb( ¢o thelokher cabdérackupl i ngs are to be able to couple cable
racks to each other in a sinpler manner but not to be smaller in

cabl e- suppor Figh@7(Il) 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 adjacent cable racks to each 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.



strength than the currently avail abl e cable rack couplings. Summary of the
I nvention The present invention has an object to overcone the
above-nmenti oned drawbacks of the related art by providing a cable rack
coupling which can couple cable racks together nore sinply and with an

i nproved efficiency and has a greater cabl e-supporting strength than the
conventional coupljngs. (1) The abgve object can bhe attained by providing a
cabl e rack coldfiounly tvgrdiasentcablo racks i,¢Ach offigg uting the Ggnir Widecoupiinge | e
racks form ng together a cable way on which cables are to be laid, and

i ncl udi ngeoaplingigdolted gawalof dhe hwdt halesrt epchiofthe sabde ragkss udfrmaly, tioyeoupdihivess |
and a pair of rack franmes disposed generally parallel to end faces of the
par al | el ddfacemeableradks té eaan athapafionr bdlt bolaearambddsto dbltitirecanpbhgetothy catiihe
cabl e rack coupling conprising a doubling plate portion which abuts on the
outer surhdae Twoldppodirtdibleradks foim 89&i Ofhdréford, Yo cadplagano parbbahloieks ;
and a supporting portion inwardly bent at the | ower end of the doubling

pl at e pord;Lend@bRRiKks e Boft ¢RRM 18 158 @bndPRElghPBolt ABY. dI b Rapke tab t he

| ower end of the rack frame of each cable rack; a pair of square coupling
bol t hol egy:.hei £ LAt leh M EpPhAL&i j j and
Left end?ﬁ%gg@ﬁgbkg%gggo §%§E§3q§#9§ﬁg abovegﬁgg%Pgﬁgﬁﬁ%éﬁgﬁplC%Pg% of the
cable rack c | i t he cabl g.racks _can coupl ed to each other, wth a
ot of - e Gl PARBobn & SRR Lo RS AR | ReRelPlo P Sl luf BFORSH EEn S Ry "
used, while mainfaining a ater cable:s ortin trength an that of

t he convealﬁlﬁcﬁ?féﬁai"gdﬁﬁlsi the bg{fﬁaéfe“i“bg haéé‘bP“eHﬁg)%c?}{glxéf‘%ﬁiﬁ[i%e%ﬁmi tH Rach
other with a m ni mum necessary numnber of coupling bolts while being given

t he greateupledhs eablesaglertoieach atheren iang timgand |Hych 8P0rt%reaaﬁ%fw belige the
coupling. (2) Also, the above object can be attained by providing a cable
rack coupdouplingsde thesmablegadsupl e together a plurality of cable racks formng
toget her a cable way on which cables are to be laid, and including at | east
a parall el bdn adéinbe thelcaypomeks dro tebpmotalled e leaght drs maaychses gai mamfbal@ck
frames formng together a pair of side walls of the cable way, each rack

frame congidSiutsveto Be Ssed o RRRAIthPQIuplifgs MHidsabieestkge NRhatdrénP@bppihgbf t 0 end
faces of the parallel bar nenber, a supporting panel portion inwardly bent

in a genegqisloy nits ff&hﬂh@%a%ﬂ?mﬁ?ﬁ@sfsitﬁ@ﬂa@%m & BhalEcRAN hidAQtilll R Hangicus?
bent panel portion outwardly bent in a generally L format the upper end of

t he Side1B§ﬂ§J%ﬁQBﬁE&de%Q§b9?E§ﬁeEﬂﬁ&.CO“pling conprising: 3 a doubl i ng
IC

pl ate portion abut's on outer surface of a side panel portion of

the rack fra of , each the.two j acent | e, racks; S rtin rtjon

i nwar dly bent tcaP %éaﬁmoﬁ%?h%?d) fgt?é %ﬁ’é’eﬂbc@%g?er?gtyg 4 %fe§8‘rf€‘f§3‘a§’%ag‘6@? le%dn t he
| ower surface of a supportin anel portion of the rack fra of .each cabl e
ack:  ancHEREBIFEIBTIT0E YR DeYaRsy B suple opesbiricabls Gk WHiK of ¢ e
doubling plate portion to abut on the | ower surface of a bent panel portion
of the ragipPotaRenydablesthereanh| Namedy thedesiiable gable iagk couplvgpsede bpable tho| es
being formed in the doubling plate portion at each of right and | eft ends
of the | atanple.cably riaks o eaphtotheer $nip piorplémpanmer butewt trke sneillaf mraableggupportingn  at
the bottom and top, respectively, of the doubling plate portion, it is
possi bl e dt@nghshinethe c@iehily vailabild eabtuaplocduphiggst rength. In the
above-nentioned cable rack couplings ( 1) and (2), a pair of auxiliary

bol t hol eSummary 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 couple cable racks together more
simply 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



shoul.d preferably be fornmed between the pair of coupling bolt holes in the
doubling plate portion and al so each auxiliary bolt hole should preferably
be shaped square. Also, in the cable rack couplings ( 1) and (2), the
doubling plate portion should be shaped to have an oblong formof 180 mmin
| ength and 70 nmin wdth or of 180 mmin |length and 100 mmin w dth, and

square c I FoPmH t I . I e
formed i ;&9 kullte: rﬂ%oeﬁ% k%rﬁ’ gﬂ %ﬁgto ZE%%(?{%EEQJ I'n fggg‘%tﬁég%s&%?% Ot([jlo"{)ﬂi‘gﬁ %’?1?& dfe B

| ongi tudinal.ly apart fromthe cen of the latter. In ition to the
squar e cobﬁ’g?lfih %blg'flfldlﬁg ngfasgia pfgllfgﬁl? g pembes dfsgﬂsﬁﬁ i S‘?&ﬂ&?@e cabiss) ‘f’@raypabrol t
hol es of 10 in sjde |ength shou preferably be forned in the doubling
pl ate por i’%ﬁ‘fm?faﬁ“eﬁéiéﬁlpf’f"tﬁlrﬁf%i‘?llf Barflfg'r%e %??@F% ?%‘P‘ﬁ peplel banpemperdmfemspa cent er
of the latter. The above-nentioned cable rack couplings (1) and (2) are

sui t abl y PaErpipidevalls gfihrecabls grayhibe cablp rackcauplingcaprisivgl: udi ng a rack frame
formed by bending a netal sheet of 1.6 to 2 mmin thickness and which
includes a s iadbughﬂ&llﬂafpmﬂwhmh Fouts on @@ umnsiudacsiof the, radk frame pHeachiofig
panel portion bent inwardly of the rack frame at the |ower end of the side
panel porthé ov)) adimentecablenticksamel portion bent outwardly of the rack frane at

the upper end of the side panel portion to have a generally L section.
These obj ect g sapgbrah#portionifedrdly teRPdt Wi weRbl FUNSISUBURS P&te pdifoPtoebant

invention will beconme nore apparent fromthe follow ng detailed description
of the pregfeg iRE DAL PEbA il £ ' | |
conj unction vl\;b?%tgg acggl?riparlwi %‘gt}goregvmﬁﬁggfo“:e? g@ﬁ%ﬂu[ﬁgr%g%%g{e ?ggt hPa(’ltlb%che

pr esent irg&?nti onis not limted to the enbodi nents but can freely be

nodi fied wthout departing fromthe scope and spirit thereof set forth in
the clains given. |ater. Brief ripti.on.of the Drawings Fig. 1 is a

expl oded per sP&E&YF VRS “%E)‘?'?E%lfgéﬂ%mmw@Fd?%"%&‘gﬁt‘ég?%ﬂ af:?ﬁ?ﬁl ing
according_to th esent_jinvention. Fig. 2 is a perspective view of the
cabl e ra%ﬁ“@B\ﬂSﬁil%e? qfithe laffer. showi ng the cabl e rack coupling used to
coupl e cable racks to each other. Fig. 3 is a cross-sectional view of the
cabl e rack cdigpruspgf theabovesmentigried copstrurtion ofsthi sabde racl seuplingt the paltle vacksy of
a variant of a doubling plate portion of the first enbodi ment of the cable
rack couphn hgceuplattdieach etbert wigh p half ofitheicouglintgi aparatibhgreqiirédswizenfangnt  vi ew of
the cable rack coupling in Fig. 1, show ng | ocations of coupling bolt holes
formed i rohventioadllceuplinghs Gsdpivhilg malritgining ai geeatdt cabIplsopiREtinetfengGitthmethyd ew
of a second enbodi ment of the cable rack coupling according to the present

i nvent i onf tie @avehtiofialtoGPIRES - et isOkBle thbiBVaRbe LOHEHISEB!eacH 86k KR! i Ng 1N
Fig. 6, showing the cable rack coupling used to couple cable racks to each

ot her. Figinirfurh ﬁe&s%%?ﬁtﬁﬁﬁ&%icgurﬁhrg\ﬂoﬁw&ile Beih z1vaR the¥reftedQHRL golrahgt e

portion of the seco enbodi ment” of the cable rack coupling acco ng-to

t he pr es%Hﬁnéfl?gﬁﬂgﬂa(?gﬂth%.conﬁ%n%nacioﬁ%lﬁl front view of the cable rack

coupling In ow ng Tocation Gt coupling bolt holes formed in the
cable rack coupli,ng. ;Fig. 10 . s an, expl.oded perspectiyve view of a third
erbodi mont o) ARt Beab it RIS i PhAIREE RGOS b cEplishpEES on.
Fig. 11 is a cross-sectional view of the cable rack coupling in Fig. 10)
showi ng tiheoupliogether a plurality of cable racks forming together a cable way on which cables are
to be laid, and including 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, the cable rack coupling comprising:



rack, coupling used to couple cable racks to each other. Fig. 12 is a
cross-sectional view of a variant of a doubling plate portion of the third
enbodi ment of the cable rack coupling according to the present invention.
Fig. 13 is a front view of the cable rack coupling in Fig. 10, show ng

| ocations of coupling bolt holes formed in the cable rack coupling. Fig. 14
schematically jillustrates the thod of testing_the_cable rack coupling for
the cabl e- supggvelngplae P%‘ﬁ'@f‘ﬁ‘.’hr‘r?‘il %‘wtsl@ (66 ST FREGF 06 tele pppel portion of the

cabl e-supporting strength test nade on the first enbodi nent of the cable
rack coupickitpmecefneh the tve adisecns cdde Facksinventi on. Fig. 16 shows results of
t he cabl e-supporting strength test nade on the second and third enbodi nents
of the cabl easegportrpirtioginsacdly bemigt the lower quded gret douhlmegpla@mortiomgto abidt i s a
front view of the conventional cable rack couplings. Detail ed Description
of the Poatiesoadr suitaodbhenippoSigpasélipotidiotitie Atk frade ©AbAdh daBlekackoudpd i ng

according to the present invention will be described herebel ow with
reference t 0a?&ﬁfo@&ﬁ€ﬁ&ﬁ6¥ LG a2H13 OGS to Béfu?ﬁér'eﬂg of‘@l‘é’dbﬁblﬁlggﬂatejpohﬁmﬁo
there is schematically illustrated the first enbodi nent of the cable rack

couplin regld i i LALF .each of
pling a@&% thd ek Suckg o?ﬁ%@tﬁg)ttaxrl](g:i%&i};n d?lfrlheT ek RARWRF bikn dgEte thek;

cabl e racks P to be coupled tog couplings 30 according to the

present invenj]| for cabl . i I . be
o a el udeod EERp! furpft ubBAtoE by Gt inie Wbl AR, fidh & delh
shown for_ the si icjty 6 of the illustration and expl anati on) disposed
at prede?gpgmﬁ@ﬂﬂgk?g#@§ﬂ§lﬁgﬁsupport the cables, and a pair of rack franes
P 1 disposed generally parallel to end faces of the parallel bar nenber P2
to form a paPy fepmiag Hie spapertingporting apdrsinforgng portiematithekotiomyagd PP, consi st s
of a generally vertical side panel portion Pla, a supporting panel portion
P 1 b i nvespetitivelyeofi theitdoubling plate pergibe, itis pobrible dmessureragzredftertdablessugportiagel
portion P i a, and a bent panel portion Plc outwardly bent at a right angle
at the uppargttend of the supporting panel portion P 16 and further bent
downward in a generally L form The side panel portion Pla has forned

t herei n hori zhnhahboveahanpatecabdpepk baplinkd( 1) Ard ) pit 6faukiliagy bslghbled ts Q
which will be described |ater are to be introduced. Each of the parallel

bar menmbggculdgrefetatily K€ tormidY beRIdh Bk fAir FRYuM IRVl HN s IR HR dofBhMY pR. to the

supporting panel portion P 1 b of the rack Qrane P1wth the |ower end
surface i j | t he supporting
panel popgﬁ%ﬁ%%?ggggﬁj%?mggg&?@gﬁm%%ﬂﬁ%gﬁﬁ%gﬁgfgé%g%g?sg@L%o each ot her
The cable ra P. shoul r ef er gbl e f d hy, bendin . met al, .sheet of
16 $o o mm e i O s P cltingY  Bapt POLRE BV BETHP BodioB5hBiaBEr abi y be
formed froma sjide panel porti P1.a.of 70 to 100 nm.in thigckness, a
support i HEoEaAkavE R EPEReRodm of ol R idhe §po oo M b o0 B T e

| ower end of the side panel portion Pla, and a bent panel portion Plc bent
out war d| Jength andd 0P s in width, nd pqpgre goupliggbaltibples of b9 muyin tidelepghshoddd of
the side panel portion P 1 a. The cable rack coupling 30 according to the
present prefesably ba formerian thedloubling plateiportimbh ositiohs ¢f 6fto {/Aanmbengitudinaliyt ur e.
That is, the cable rack coupling 30 consists of an oblong doubling plate

portion apashfroln thscdneeraftlie lasert he outer surface of the side panel portion
Pla of the rack frame P 1 of each of the adjacent cable racks P, a

supporting pef iddibritoithv\@fudieleoldflitig 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

together 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,



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 P 1 b of the
rack frame P 1 of each cable rack P) and a 7 reinforcing portion 4
outwardly bent generally at a right angle at the upper end of the doubling
plate portion 1 to abut the |l ower surface of the bent panel portion P |c of
the rack frame Pl of each cable rack P. Further, the doubli ate portion
1ot " e ARBHTIE PSRRI oG R O piepack fasne pihe Seereng PR stlschape
coupling bolt holes 3 corresponding to the openings PId fornmed in the rack
frames PPogiont 3 4 bgnt panchpertion bam autwadlyof themgek famg pf thg upper e hecidipl i ng
30 to the two adjacent cable racks P, it is put in contact with the side
panel popanedpertiongo bave hgeneedly Liseethiass P1 of the cable racks P, the coupling
bolt holes 3 in the coupling 30 are centered with the openings PI d in the
rack frames Fhdse abjucpl dnd@thieobbects) featarep candtadaieapet lof diegiredeheineantiphiwiyl bol t
hol es 3 and openings Pld frominside the rack frames Pl1, nuts QL are put on

the couplpbsfind@biesapRaréht oS RIS detailed dedchiplicteot the priférfed@nibodiments

respectively, fromoutside the rack frames P 1, and then the nuts Q1 are

turned t : i l: . i : r atped
thr ough. S AR PrERnd iR erfH R 2014 Sorfncll wABHIL ARSmpRinE UARRRL 24CT, |

desi r abl Dol FOr i | h of
he. doubt Al B 584 R FERGh Paldon i ocRiuleTih MYSFRdBRaN bR 03k G
inth i de,. ] tion P. | f th bl P i,zont al |

el ongat oI VUED areeRine el o sepPent RuRsbPEsTt e R AGBN e gt

little larger than one side of the square-pole portion of the cup square
neck bol ta%Hhich is penetrated through the opening. Note that in this
enbodi ment, the doubling plate portion 1 has the reinforcing portion 4

out war dl \Brigk bescatp of theddrawines of t he doubling plate portion | to abut on
the Lower surface of the bent panel portion Plc of the rack frane Pl to

i nprove the Figpas an expletedpagpéctor vidweofltofitst ¢mbodimanteofithe ¢abbaratk bartplinge
reinforcing portion 4 may not be provided on the doubling plate portion 1
as shown atdording to the pkdsgnt ibvenkions t he doubling plate portion 1 having an
oblong formof 180 mmin length 8 (A and 70 mMmin width (B), and square
coupl i ng bol Fid10lie§ perspdcti®® vieW dfthSéabe: dagn&iuplibKin Figl Moy thé Babldrack
positions (C) of 60 to 70 mmlongitudinally apart fromthe center thereof.
Figs. 6 : i ment of the cable rack coupling
accordi ngg%%u%%%trog%gh{&?w\%%g%eacll%'%gsecond enbodi ment is generally

i dentical inghasi. nstr [;QRn ' [ nryided that the
doubl i ng pl ag:gg’ %6? ?%ﬁggecﬁgéﬂgws%ﬁfe@gg%&% %‘?Egr&@m&gt QEQ%S aug'i%c‘ii ary bolt
holes 5 in additi.on to the cqupling bolt les, 3. Inthis e di.nent, the
doubli ng pl af & 4aFE pisi-teiad e B igane st Giotin ol roLRERR o) and 100
mmin wdth é.B)) square couEIingl, bolt holes 3 of 10 mMmjn side length (X
formed t 1gEDesimengobde cable pck ceypling ageprdine o thehressRignYeMiioRal | y apart from
the center thereof, and square auxiliary bolt holes 5 of 10 mmin side

| ength (X) f &itgréds aFreneviewiofi thswableiragkscouplingin Fig. &, showinghedatiors efiseupling y
apart fromthe center thereof. As shown in Fig. 6, the rack frame Pl of the
cabl e r abbsitBoles farmediinl ehe(chble rank)coaplingie

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 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

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



doubl.ing plate portion 1 of the coupling 30, and has two through-holes Pl d
formed in each of upper and | ower portions thereof. The rack frame P has
formed therein coupling bolt holes 3 and auxiliary bolt holes 5
correspondingly to the | ower through-holes PId in the doubling plate
portion 1 of the coupling 30. As shown in Fig. 7, the doubling plate
portion 1 of g. I 3 i e Okt hQn - at
t he upper endl£ lg?) ';g%gm '([)8%|wl o&gd?%fag e{ag%?(ﬁl%%g WF% g’bggts Q’(‘)‘ﬁ” @E%m%%%(o@ﬁp ace
of the ben n or.tion | c of the rack frame P 1. The reinforcing
portion %&Uﬁﬁ?ﬁ?“ﬁ%{)‘f‘(5'§'Fe‘é£{°lf§°l§ﬁ%ﬁ’gpg'i ng strength of the doubling plate
portion 1. Also, the doubling plate portion .1 may not include such a

rei nf orci ng Jo&+40dp amexploded prppeeiive; view 8f a thiglembpdiment of theqaBly tagdget her a
third enbodi nent of the cable rack coupling according to the present

i nvent i orcouphing #nicerdingio dienprasent ientgubl i ng pl ate portion 1 has an obl ong
formof 180 mmin 9 |l ength (A) and 100 mmin width (B), square coupling
bol t hol es 3 Kig. 11(s amossisetidmal Iveavwgdhithe Xable cackeduplivgrieibig.i 10, gosiitg dtesaple) of
60 to 70 mmlongitudinally apart fromthe center thereof) and square

auxi | i ar yrablotdupling esed%o obuplécabie tatkstodach ethgt h (X) fornmed therein in
positions (D) 17 to 27 mmlongitudinally apart fromthe center thereof, as

shown in Fig -Fi%.ol-Z if BerdsfibéctioRaIRGsl BER Variant df 4 AR giart@{%ﬁibﬁ of B AhEd

enbodi ment in locations of the coupling bolt holes and auxiliary bolt

hol es 5. . Faudl t Aol i l.s:shdlar to the second
oo rer T uciEcoF i cBbleHciccdfplinl Ao IO i Hesdsk iefioq 10 (N0 SECEM
and has two tdhr h-haol es Pl d foroed i,n _each of .upper, and | ower tions
thereor)  but erdr alnfRsiet pis BRIt Bile A RE o e )REBERER] | ng

pl ate porti or f. the coupli h t he. coupling bolt holes 3 fornmed in
posi ti onsc%!ﬂgqgtlab‘ﬁ\'@es\/&of'?edg@ ‘gffg?ag’?f‘e@ggf‘?‘fﬁ'f‘ﬁe upper through-holes Pl d and

the auxiliary bolt holes 5 forned in positions where they will be aligned
with the | ondiigtidrsshggaticailiedlustrates thy mathadefitesting she ableragieeouplisgfarile cent er
of the doubling plate portion 1 to the coupling bolt hole 3 to the

auxi | i ar ycablgtsuppestieg Sréngthsi ni |l ar to those in the second enmbodi nent. As
shown in Fig. 11, therein a reinforcing portion 4 outwardly bent at the
upper end of Hignd5cbows resgltpdfahecgbde-supportingt streagth tesomatidion Heviast ubddimnentof

t he bent panel portion Plc of the rack frame P 1, as in the second

enbodi mendf.teAbabie raéiheoudiPhdcoating e e prtértaavehtioy not include such a
reinforcing portion 4 as shown in Fig. 12. The aforenentioned first, second

and third emyqgli igeRbes Rlsulkd Wt tﬁ@@elb@e—ﬁ&ib%rtﬁ%%ehglﬁ (&€ RRAALbA thel secdddnB tRisL Nt
invention were tested for their strength as shown in Fig. 14. In this test,

the defl egidd N ) gghﬂ URLd GRS (A M The test results
are as shovvr? Pﬁ%%s.eg@aﬁgk : ﬁgtedtrga? In tlﬂﬁtgﬁ{lgg‘%}ﬁg{lhe rack frames P
1 of the cablg racks.P were upl ed_ toget h t he,.coupling, a
pr edet er m neﬁ%\'/elia’d?lgfr()E’t)VIﬁﬁé’?g‘ﬁpﬁof%%fug gl[qﬁlgfe]rg%kn o4 le"tl%\S/Een the cable racks P
and a defl ecti of . t he coupli t the joint was neasured by the use
of a di al—@@w&“‘)fﬂfe L322 &Mﬂﬂacks P were supported at right
and left points S separated 500 nm from each other. The coupling bolts Q
used were cupomarmbodieents ofghe sableragk compligageording te themuesesbinvemtionypiidet i ng
strength between the first enbodi nent of

described herebelow with reference to the accompanying drawings.

Referring now to Figs. 1 to 5, there is schematically illustrated the first embodiment of
the cable rack coupling according to 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



t he cabl e rack coupling according to the present invention and the
conventional cable rack coupling showmn in Fig. 17(n. In Fig. 15) the "A
type" indicates the result of the test on the coupling with the reinforcing
portion 4 as shown in Fig. 3, while the "B type" indicates the result of
the test on the coupling without the reinforcing portion 4 as show in Fig.
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and t hir & Efvodt rack *coupl'i ng accordi e pre$ent

invention and th vent le r ckc I|n sho |nF 17(11). In
g, 16) 3B PO G tadiay P ghipgrd Eenally 4B EHE SPLCHT EP e pybeltes: on’  he
second enbodi nent of the coupl in while the ' D type" and "F type" indicate

t he resulmeamber PR e farmsy pairofiside wallsof theabls Waht of the coupling. That is,
the "C type" is the result of the test made on the coupling shown in Fig.
9, "E type" iEgch raek fremglRl avhsistof o gsneralfydeertical side panal pbitivg Riiat heupporting
reinforcing portion 4 as shown in Fig. 8, "D type" is the result of the

t est nmadgaasl pofinddbihwadlyshumeat 4 tightiaggle h8 thedoelert dnd of thet sideepaneispdrtien PR Ul t
of the test nade on the coupling shown in Fig. 12. The test results show

that all ahii@ bemjlaRelpReorcPLEYUtRERIybent BEa right ahgle aFthetupp@send @€ Bedupgbriifg t he

present invention show snmaller deflection and [arger supporting force than

the conventd|gBalonTABRInl @&the'? BEdt doMnakd in 4 %e%@lL%ﬁh onyRE SIHé"EarIel ﬁ&jﬁon
enbodi nent i S about a half of that of the conventi onal coup ing as wll

seen frorﬁelgggs fotmed HaRin h nﬁ@%ﬁ%ﬁ%{a&ﬁﬁpt seﬁldjriuo% couB*“t‘%bO%Ltzed i

t he fast odinent 1s a convent ona

supportin tr of t e fir e nt can be nore than tw ce | arger
t han t hat ‘f%‘ ﬁggec ?)tﬁ%ﬁ“ei‘bﬁ?)n?tr?g“%%hen a wei ght of 400 kgf is
applied). As havin been described in the foregoing) the cable rack

coupl i ng per Hrelsok e paralielbas membegykZis fredsb Wg@“’éﬁﬁﬂbpﬂﬁ suifable techrique, of
the coupling operations required when any conventi onal ling is used)
and to adsthesuppagtiegmpane] peribe Pibiphthetracigirame Bhytith thrlower h@sf sugface thereof
conventional coupling. That is, cable racks P can be coupled to each other
wi t h a mibeingumcorda sgdr the nppﬁneurfzm‘e of chepduipporting lpausel Qostion|of eadhi afttwp maakg t he
greater cabl e-supporting strength than that of the conventional coupling.
Parti cul drdmes Piisid pafatlelaoepdti stlebol t hol es 3 are shaped square and cup
square neck bolts are used as the coupling bolts Q a higher supporting

strength can Tpe cass kR P shbhRGrefeBly 18 OhREL by Berdftigtd MBtalishest FULGR Ty bent
at the upper end of the doubling plate portion 1 to abut on the | ower

curface Gf uhieReRld MRRRA P P Pthottd Bsfpretcd §§%mrfnl aF Bfate ﬁé}l&h can

further |rrprove t supporting strengt rt|on 1

Furt her, E} eNe] OE 7{6)@? ¥O(fm9rp*n tn%oge Cosru%iggrgi'ng pane eoRfonS[?l%tbe' e gsp 0l rack

nost sui tpa usabl (0] COUp racks each |nc U I'n
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| oner end of the side anel portion, and a_ bent panel portion P 1 c bent
out war dl ye@foumrdkyatﬂshq fagk&rame Plig aiggneraly Ldoap af theuppes srd pidhe side papel upper
end of the side panel portion P 1 a. The cable rack couplings according to
t he presgottionrRienti on pernit to couple cable racks to each other nore
sinply and with an inproved efficiency of coupling and has a hi gher
supporting siherailé raek cotylingadtl e codiigo tiopresdneinvomicaris foned (civthk icalgs. 12

rack P of the above structure. That is, the cable rack coupling 30 counsists 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



VWhat .is claimed is: 1. A cable rack coupling for use to couple together 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 disposed to
support the cables, and a pair of rack frames di sposed generally parallel
to end faces of the parallel bar nmenber to forma pair of side walls of the

cabl e way,; . I Li Sk | ortion
whi'ch aptalog i FtG s 3R Ol LR anBleTP U ol MUBRIE! L

adj acent ,cghl e racks;. and a, s rtin orti,on i nwardly .be t he, | ower
ond of o Hahsgaits B eRdo AT REfes “HRE o5 ¥bealiRE arig Bl & mbBRK on
inwardly _bent at the | ower end_of the ra frame of each cable rack; a pair
of "Squar BREEES At sectboble ok B BEfG el Hlin ABRRTih Pl 0 PR on a
each of right and left ends of the latter 2. A cable rack coupling for use
to coupl &ormsgaetiby atgithern and|thergofenuargispeplingiol hokss i Gogresragdingde the apsRIngSs way
on which cables are to be laid and each including at | east a parallel bar
menber dPi¢bweddintheupgolirames2l efabe bwo adjaceat gablaradks R ack frames formni ng
together a pair of side walls of the cable way, each rack frane consisting
of a side pahetseparirg the abowieaplingsherthé two pdicht ebld aclerR)] itfiapedn ebnthdte
paral l el bar nenber, a supporting panel portion inwardly bent in a

gener al | with thoside pinel P@nibﬂsV\B[q SMfle pck rAes PU & f BRNAbIeRAKS IPOthe cafsling HoaNT
panel portion outwardly bent in a generally L format the upper end of the
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portion which abuts o he outer surface of a side panel portion of t

rack fra ' . , rid ng. tion
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| ower surface of S rtin el rtio f the rac r .0f. each cabl e
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t he doubling plate portion to_abut on the | ower surface of a bent panel
portion 8RS e rgspeqtivelyatramputsidethe sagk frames £iL, and thep the apw&hgpéu@%% i ng

bolt holes being forned in the doubling plate portion at each of right and
| ef t end$astsm threoupling belts Q3. The cabl e rack coupling of claim1 or 2,
wherein the doubling plate portion has a pair of auxiliary bolt holes

f or med t her €lte donphaitibdlt Qrpenheatrdtérbthpaigh thd caplipg belghdle Btmdydhesm ordinaifhimltic abl e
rack coupling of claim3, wherein one or both auxiliary bolt hole is shaped
to have busigstautd dsirablybe aTthp sqadt fedkalt fopaipinipigvedcappatting stiengthnof thane of

t he preceding clains, wherein the doubling plate has an oblong form of 180
nm i n | eggitlingphatd Porti@hiln Wi dth, and square coupling bolt holes of 10 nmin
side length are fornmed in the doubling plate portion in positions 60 to 70

mm | ongi t udi %s\rfﬁnﬂﬂﬂi&eﬂtf @E‘o&%}ﬁn\l\%ﬁm fdrm! ie[{ gsigébﬁﬁ‘él Bloﬁionﬁ% of 8t Gbfeack

coupl i ng of 1, 2, 3 ereint ubl i'ng ate portion has an

obl ong f f in th and.d i i i bol t

ol o0 ot e ik AR i BB b dF Rl Bpdlifh By SR feseMPhlh PO; |
ositions 60 to .70 mm | ongi t udi ly apart fraomt center of e latter,

o S auaneien Al TBeshar Shel il ke daydRStdie st oF e SBR Sifac hesh bl M o

doubling _plate portion in positions of 17 to 27 nmlongitudinally apart

f r om t helschepe@redthrough theppesing. 14  Abstract of the Disclosure A cable rack

coupling is provided to couple together a plurality of cable racks form ng
Note that in this embodiment, 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
doubling plate portion 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 1 having an oblong form of 180 mm in length



together a cable way on which cables are to be laid, and including at Least
a parallel bar nenber disposed to support the cables, and a pair of rack
frames di sposed generally parallel to end faces of the parallel bar nenber
to forma pair of side walls of the cable way. The cable rack coupling

I ncl udes a doubling plate portion which abuts on the outer surface of the

rack frang, of ch of the fwo adjacent .cahle rac nd a s ort.
bor t1 on KA i we ehem e SRbe iR bR oS S R pia R AGHe B9 o
abut on supporting panel portion inwardly bent at the tower end of the
rack fr a%%“@ﬁ thorew 18 apHEORSAER 0 a0 il @ gy loagidirallyspptt fieg e centaiohegohei ng
formed at each' of right and left ends of the doubling plate portion. The
cabl e rack cd&igsl ¢y eov togatheea sagpndembedimeniofdag eabls taek conpliag a¢qopding tmd
with an inproved efficiency, and has a greater cabl e-supporting strength
t han t he tlsopresent invpationones have. FI GURE 1 15 1/1 6 UCr-1r~.br-1r~
O NMDO vG MN'bri @ MC wdi NMQ@ N~-LOmN'b &4 2/ FIG
2 D1 Plc Pl aTRis setdnd embtddiméntid geneliplidentidal 2 bididconstruction to the first

embodiment provided that the doubling plate portion 1 has a somewhat larger width and

auxiliary bolt holes 5 in addition to the coupling bolt holes 3.

In this embodiment, the doubling plate portion 1 has an oblong form of 180 mm in
length (A) and 100 mm in width (B), square coupling bolt holes 3 of 10 mm in side length
(X) formed therein in positions (C) of 60 to 70 mm longitudinally apart from the center
thereof, and square auxiliary bolt holes 5 of 10 mm in side length (X) formed therein in
positions (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 wide (100 mm) as the
doubling plate 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 correspondingly to the lower through-holes P1d in the doubling
plate portion 1 of the coupling 30.

As shown in Fig. 7, the doubling plate portion 1 of the coupling 30 has 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. The reinforcing portion 4 further
improves the supporting strength of the doubling plate portion 1.  Also, the doubling plate
portion 1 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 present invention.

In this embodiment, the doubling plate portion 1 has an oblong form of 180 mm in
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length (A) and 100 mm in width (B), square coupling bolt holes 3 of 10 mm in side length (X)
formed therein in positions (C) of 60 to 70 mm longitudinally apart from the center thereof,
and square auxiliary bolt holes 5 of 10 mm in side length (X) formed therein in positions (D)
17 to 27 mm longitudinally apart from the center thereof, as shown in Fig. 10.

The third embodiment is different from the second embodiment in locations of the
coupling bolt holes 3 and auxiliary bolt holes 5. More particularly, the third embodiment is
similar to the second embodiment in that the rack frame P1 of the cable rack P is 100 mm
width and has two through-holes P1d formed in each of upper and lower portions thereof, but
different from the second embodiment in that the doubling plate portion 1 of the coupling 30
has the coupling bolt holes 3 formed in positions where they will be aligned with the upper
through-holes P1d and 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
include such a reinforcing portion 4 as shown in Fig. 12.

The aforementioned first, second and third embodiments of the cable rack coupling
according to the present invention were 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.

10
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The coupled cable racks P were supported at right and left points S separated 500 mm from
each other. The coupling bolts Q used were cup square neck bolts.

Fig. 15 shows the comparison in supporting strength between the first embodiment of
the cable rack coupling according to the present invention and the conventional cable rack
coupling shown in Fig. 17(I). In Fig. 15, the “A type” indicates the result of the test on the
coupling with the reinforcing portion 4 as shown in Fig. 3, while the “B type” indicates the
result of the test on the coupling without the reinforcing portion 4 as shown ianig. 4

Fig. 16 shows the comparison in supporting strength between the second and third
embodiments of the cable rack coupling according to the present invention and the
conventional cable rack coupling shown in Fig. 17(IT). In Fig. 16, the “C type” and “E type”
indicate the results of the test on the second embodiment of the coupling, while the “D type”
and “F type” indicate the results of the test on the third embodiment of the coupling.

That is, the “C type” is the result of the test made on the coupling shown in Fig. 9, “E
type” is the result of the test made on the coupling without the reinforcing portion 4 as shown
in Fig. §, “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
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 that 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
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cable racks P to each other with a half of the 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
minimum necessary number of coupling bolts Q while maintaining the greater
cable-supporting strength than that of the conventional coupling. Particularly, when the
coupling bolt holes 3 are shaped square and cup square neck bolts are used as the coupling
bolts Q, a higher supporting strength can be assured.

Also, the reinforcing portion 4 is outwardly bent at the upper end of the doubling plate
portion 1 to abut on the lower surface of the bent panel portion P1lc of the rack frame P1,
which can further improve the supporting strength of the doubling plate portion 1.

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 Pl1a 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 P1lc bent
outwardly of the rack frame P1 to have a generally L section at the upper end of the side panel
portion Pia. 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.

12



111112122112 - _©L1b20 1P b bbb M™Mi L1l 111 N | 3/16 FI G
14 PP ~ -~ ~" [/~ aPi -sR 14/16 A r~ Cd O~ O
i~Q +~ +~O0U~p~1X00ca0O000d~000M4-adooOM,.000O0
",-aNOaNOOOOOOOOOOOOOOOOOOODOOOOOOOD OOO00 b
d NOO0O COWt'" NON~~,-1 .-a ~r

What is claimed is:

1.  Acable rack coupling for use to couple together a plurality of cable racks forming
together a cable way on which cables are to be laid, and including at least a parallel bar
member disposed to support the cables, and a pair of rack frames disposed generally parallel
to end faces of the parallel bar member to form a pair of side walls of the cable way, the cable
rack coupling comprising:

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

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 lower end of the rack frame of each cable
rack;

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. Acable rack coupling for use to couple together a plurality of cable racks forming
together a cable way on which cables are to be laid and each including 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, the cable rack
coupling comprising:

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 panel portion of the rack frame of each cable rack; and

13
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