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DI STRI BUTI ON SYSTEM AND METHOD DI SCLOSURE Thi's i nvention rel at es? W?ﬂg“ y
as indicated to a cable support and distribution system and net hod, an
nore particularly to a | ow cost support and distribution systemfor

interior runs of telecomrunications and |i ke cable which is of ”mmmmm"mm
construction, and which can easily be installed, and nere parti ]“"'
retrofitted, above existing acoustical or grid ceilings, with the geqgval

of only a fewgrid tiles. The invention also relates to a nmethod of

supporting and organi zi ng such cabl e. BACKGROUND OF THE | NVENTI
category 5 cable is a data or conmuni cations cable constructed m I' |l||"”“|“”l||m| '
ctor

unshi el ded twi sted pairs of 24 AWS t hernopl astic insul ated condu e Sa000+
enclosed is a thernoplastic jacket. The pairs of copper .wires are ti ﬁ(mly

tw sted to achieve high speed transm ssion; the tighter the twist, the
faster the fotisi bl CABLENSUIPPORTH AR IS TRIBUE IQNFSYS TEVRANIL METHRDCAt egor y

3, 4, 5 or 6, the higher the numwmer the twist. The tighter

the twi st also helps reject electr _ nterference. Wite many

desi gner s NavensGhfeh it faLEAOG¥nctaliplasiAliRatednd adingBuppbrif aid data, the
or a

a
trend is to install category 5 yr higher applications in comerci al
bui | di ngdistribiuten &ystenpent onethuk wrabinese paetibybriy tdevbivosedt spppemeand
conput er . and comruni cati.ons i ndustrie ave grown,.the orgﬁni Z%Fi on. gnd

manageneHSTHVHLS YRSt foF SNt feo LI RF9 'B‘F%tb?résn?"‘l'] RESPIS POV y
been duigest ddifiRd!da¥tnRiidH, SRREAHICY Buglkadhy It inkidlleadag aHpe corners,
rop g o} of suspen

or sinply ed on or dragge ver the top ed ceilings. -1 2
2 APR 20fartiblely sutedfinned LBBOwabkistingratdustier! opgiid azilbigss veithvghg cannot be.

treated in such a cavalier fashion_and have the equipnent th erve neet
expect at ieoneval mf oy aifw %P@Eg-st 2T'Re Hrventian @'ﬁﬂdgé‘tgﬁ)}o FeME °$8|%i npr oper
tabling yr : nighbon, cross-talk, data distortion, and
return I%l'é%ﬁﬂ':ﬁhsaﬁ%gtﬁséﬂg%ﬁr englj h which can degrade any system
transm ssion capability. Attenuation is the |oss of power or signal

strength along the transm ssion nedium Cross-talk_is an unwanted

transm ssi on from anot her W@Mﬂ in the sane cable.
Return |oss |grd é@t%é%?&.soéaﬁié% *r%eda% gr! Elﬁﬂﬁﬂ.ﬁﬁcé’c%ﬁ@g{blb B ristRicte B 42
connector. Background noise 1s also anirritating problemresulting froma
| ow si gnahstiietdedi tveisted pairs lofalie MW Getiratiaplastid alsubdtiedrcarduatdrsyenciessash
for such factors, especially when data and voice transm ssion speeds are
cont i nualsl & theimeplaste decled; The peltasdicoppesites me tightly twdstedt%r nore.

achieve high speed transmission; the tighter the twist, the faster the possible
transmission speed. While UTP is available.in Category 3, 4, 5, or 6, the higher
the numbar, the tighter the twist. The tighter the twist also helps reject
electromagnetic interference. While many designers have selected category 3 for
voice, and category 5 for dsta, the trend is to install category 5 or higher for all
applications in commercial buildings. Other high performance cables are being
developed. |

As the computer and communications industries have grown, the
organization and management of the cabling has become a serious problem. It
has literally been dumped on the floor or dropped through walls, kinked around

corners, or simply dropped on or dragged over the top of suspended ceilings.
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Such' cabl e shoul d not be ki nked, snaked, bent sharply, tugged, sag
excessively, or cone into engagenent with sharp edges, or be t 0@ 2 ABR 0o
power cables. The wiring can be placed under the floor with el evated
flooring which is extrenely expensive and often not practical. A nore

. common place for such wiring is above the ceiling between the structural

fl oor or roof above, and a dropped or acoustical ceiling. The area above
many acoustical yr drop ceilings is usually cluttered with structural
menbers such as beans or open joists, utilities such as plunbing or
sprinkler systenms, HVAC ducts, conventional power wiring, often encased in
conduit or arnored, and of course the suspension hangers for the ceiling

d i ghti t h i xt [ .h ili.ng., - T G
o e bl o ar TV Epbles il TBeh BB et VB bong T ok GERER, | o
fashi on ab%ﬁ?ag,ag@h Lef%,@quvzﬁd Bafo T BLGRIrheRstdy $E1Va hadl expestatibyis.

radi at e2YF oset in a star topology. Conventional power

Wi ring clipsgopexampleicresdtalkon drtekpboneimgy beadugtaimpropereaabling ot
suitabl e for such cabl e becauyse of a vari tycﬁf factors The% malt?v1 resent
sharp edgble placpmsmic ABRREALOTY FrOSFrial, HalaidistoRioBNd FEUT 0% 3@ may
crush or pinch-a,bundl S Lal.i.zed bility.

tel econﬁﬁ%céﬂQ%ﬂ§¥5e£§qg %%gh‘g%mH?#ag%p?%ggﬁe%&%rﬁsgpnﬁaatpean{ ltg, 740, 994

whi ch cartbsuaidraihgsk [desaofvps et yr elgrialistdinggh slong the mnabdssioa suspended
ceiling or even supported to extend upwardly froma cejli rid. Such

. in
suppor t medisio.d Qspsstalkds [ancunwrnted sransaHsgionfam FMEher RRarRy kable. or

CABLECATT"". |f.t bui | di [S ' Lk ' Y i deW th
such caBven P il ngapte EhelS RELOABYL'S 21ilealld dfadfegbrifmannte
suspendefbtWeerdthel ¢&DIETRA & lcdyBettbrwhBatkgroohd crideiscalsotam irdtatirfg at to
extend horizontally, and are hung or suspended from beans, joists

| r
decki ng rroblesm aegiltingdirerma ilonyssippelrtoapeise ratingdnadequele Qarbéyén%tﬁﬂa%n

i d b trofjtted int i sti i |.di . buys_ . il
cconom 5 %Y FERRORCITTESD (40t6Tte sarRealsod cfth R hicd arltilis iR, ¥, 0"
of Ope”asﬁigeue%étéd&&;rgﬁéuggéﬁagm&an&%r infp!6 FrOMANT & (NiaE t6 ATEMHAYr

cl anps har dwar e ower and communi cation cables are sold under
t he wel Imbkreown CADDY trademark. CADDY is a registered trademark of Erico

amount - of nar g BoaardSinbs Rnikeps SpakeS Ratitahadtpb ateay = "' ¥

constru 1y agbmeht YVitl§ hRANEGGe s ol b Tob Tlogtstal | ed.
Al so su%ﬂ%asgﬁgwigégﬁt eggggeérmre ealsi |y ﬁstg?l ed pargl lel to a

struct urpdweerhblessuch as a _beam or transver sel y as wth -3 2 2 APR 2004

char acteri st 1 EhamiFgseat BRIAEd Haree Bot Bopr 1)t plaverds TieglogRBblarcit™ ¥
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exi st i Ngweehg ia@buwé hhetcesiizsberw ean tiye strsxctural flogr bheocbabove,. arthay are
dropped or acoustical ceiling.

The area above many acoustical or drop ceilings is usually cluttered with
structural members such as beams or open joists, utilities such as plumbing or
sprinkler systems, HVAC ducts, conventional power wiring, often encased in
conduit or armored, and of course the suspension hangers for the ceiling and any

lighting or other fixtures in the ceiling.



- more costly, nore costly tv install, and nore costly to retrofit above an
existing drop ceiling. Traditional cable trays are usually nade ug d#PRi 0t
al um num or steel tray sections, which cone in varying |l engths that are
connect ed toget her and attached to the building structure, while the newer
"flexible" cable trays are predom nately made up of wi re-formcross
sections that, again, cone in varying |lengths. Both types share a simlar
di sadvantage, in that the lengths provided are difficult to nmanage, and
practically inmpossible to install over an existing drop ceiling wthout
removing entire sections of the T-grid and cross brace system |n addition,
splices may require the installer to use several different tools to

conpl ete the splice, making them conplicated and tinme-consunmng tv install.
One fl exi bl epwdre8vEROSY bbemsi, isistaand otherstnuctuses extend Hnglreculineayoi d
any obstacle with a pair of bolt cutters, This is haléldl% ttﬁe tgb)a«% og taol
whi ch céastien aboweanseilipg, Mhilg CIMMUNHERNRNS 0L AalRrfR'G LAY 1A ER SR

di smantlin he ol.e ceilli | sp, such wire formsystens may be
supporté‘cP?q}?t'toﬁéX\%e%'Qra 8#”{}%80\%@2 formtray. Thus for-symmetrical |oading
there may be ddmeb'lﬂ'm%ﬁﬁoWer&ﬁtrﬁ‘\g)é"p?sa@n@ﬁs, wiee hoaolkescridiedngs oripdastent er

support. One has to be [oaded fromone side while the other fromthe other
si de. Thies arekexs suitatdedor addh crblesbeeausereinaiverishs of Fa¢teEs s \IheynRYr e

difficult. A di , it | d desirabl g. . 1 exi t

and i s FrPHRITE QAR 94 R ecR TP S00% onemss A 8 PG PEATapHERPL

exi sting,nén or%ﬁ.?ﬂﬁg%me_cei ling without substantially dismantling the
g

ceiling, and which provides easy access tv the entire width of the support
and di st ri butOne spysiatired supportefosistich teladusmyuaicatiqns| calits SRewnciab| e

comuni GHAGARS Pt BoS PR A 74 BB AhATE SR e e B Bleapor e ©f
pr obl e”ﬁ;&%&@ﬁ%&@r‘gé@' VS 365Ab AT CLInG 6 et shppbrked tolexdstir and

comuni cat 1 on” cabl 1 ng. e systemis designed to be a | ow cost and easier
t o i nst algwaally drdmay ceingpgrid.i Sgchusuppprt useiddsy Bricedntcof Balara QGhiPl di ng

structure such as a struct ceiling, beam girder or purlin, and above a
suspendéﬂ“%ﬁféﬁﬂtﬂ‘éﬂmé@? &Aﬂﬁé%ﬁ systemis suspended by conmon threaded

rod froma Wﬁ’ﬁ‘?hwaj"?&’é%?r bEMY'EUR 0 HHY BDING delihriediRhauct LB

structures. ero primary hanger ch ™ ncludes an upwardly

openi ng pivEredtly traysnarecoften egtiplehane Theseoare siywhesuspended bel ow t he rod
with one side of the support extending integrally to the rod.conpection.
The. ot heaansiguersel (RS bt IHIFY SHERGAEIT SeB e ob okt exteat BREEPTHINNGER ray
be inser 1.0sSd de; i tb

Thi o e T of BE5E8Ted rorbad Jfisty; S{ULRGHEL bARGN, KHenhRRE LY,
The secoftdpeze Rangers. | Suphat@ysableyexmyrsive tndrandbd ectobfittedrintd exispog
plastic mesh having oriented strands, The I_enlgth_ f the secondar _har}ger
forms anbuilingdbyt bet westly OF SegRONIBHb tRATtiBYTaglyHE daens s Rat 2 ﬁﬁﬁéfé‘?’é’. The
mesh is secured to.the inside o I : S.o0y spring clips, and
pl astic grﬂolugg 05Iq’%gnﬁﬁtngﬂu%re%’#%qf%thgﬁ)%zgﬂg%egspua%ﬁ' mesh, yr rnay be
used in the fgiyrbCRIriventidhaVaablRUSaY chiapé isadshardwararfohésth Yoevert éned cabl e

is in the trough fornmed by the secondary hanger, the o $n side of the .
hanger i somirogridatigpnsabiemacs Polg lé‘t‘i%fﬁWéH?‘é‘IOW %ﬁ’r@t r tE2HeMAEr ansf er s

t he | oad_t th sid f th | i :

| nadd:« FADBY' 8 rPRaeSes Randelt REEEB IR PHREC briraBoh BY oA o
a Wire -phig?2 T%eéBF%rgvgﬂecﬁape B yuBst4nidrhomn{ ebhbrva@andarédestipl oyed tv

farm curves, corners, Tees, or even changes in elevations. The transition
conpri seinstabexhbethedruitding fobeinigi kensthectpdianst Yefosn gay arrusdicalPf e rod

formwith a horizontal .eye vertic axi s hgle f a

verti cal SHSR® ogting isAnsEiRgd; L3P St"‘}%% %%dgsy{%gg%g%srh%egoggaet%he top
acconodajksafed B%ﬁcﬁﬂ#do rPgrraBElirbhghersbér &alh 8y @ beaTopdainsvetdety ssraithas
with the primary hanger. A bottom center bendabl e strut or bar extends on

each side of the center support, and upwardly extendi ng trough-shape
supports are nounted on the bendable strut on each side of the center
support. The trough-shape supports at eagh end are paired and an end of the
secondary hanger may be secured to said paired supports by the plastic
splice clips described above. Internediate trough -shape supports may be
used to anchor the end of a secondary fastener in the formation of a Tee

i ntersection. The secondary nesh hanger nmay term nate at each end or may
extend through the transition with a flap sinply cut out at the Tee
intersection. The systemis inexpensive and may be installed above
suspended ceilings wthout renoving the grid or frame work. BRI EF
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Fi gu‘re 2 is an axial elevation of the hanger; Figure 3 is a side elevation
of the hanger as seen fromthe right hand side of Figure 2; FiguwzAPR 2084 a
perspective view of the enclosing retaining strap for the primary support
hanger; Figure 5 is a perspective view of the spring clip used to secure
the secondary cable containnment to the prinmary hanger; -6 2 2 APR 2004
Figure 6 is an edge elevation of the clip of Figure 5; Figure 7 is a
perspective view of the splice clip used to connect the end of one roll of

secondary hanger contai nment nmesh to the end. of another roll; Figure 8 is
an edge view of the clip of Figure 7 closed; Figure 9 is a view of a roll
of mesh form ng the secondary hanger; Figure 10 is an illustration of how

the roll ends are connected using. the c¢li of Figures.' d 8 Figure 1

"1 is &he leémQf/@r%ép%leew'zied‘r'l?)u%a?%éeVB?'Fa@ﬁu STEHBA H@'%‘twgarfl‘}:ough shape of

hanger SRBIGPATS o dRELE R BhGRA T Ay e S hovi ng ¢ he. moah

conf orm ng tSyhB®Hatira6iefleribilithds prhiaved Withgwire gridjtnays' orsysterms.

o ansV?l'rhseeseasxtiilﬁlarevti:gglf g(r)\\é\’i rgguitnt:1 ea r?gr% %; tof n‘%?_ths'sa%%pgg';[neoc{ be retrofitted
above an existing ceiling without substantially dismantling the ceiling. They are

-~ more costly, more costly to install, and more costly to retrofit above an existing

drop ceiling.

Traditional cable trays are usually made up of rigid aluminum or steel tray
sections, which come in varying lengths that are connected together and
attached to the building structure, while the newer "flexible” cable trays are
predominately made up of wire-form cross sections that, again, come in varying
lengths. Both types share a similar disadvantage, in that the lengths provided
are difficult to manage, and practically impossible to install over an existing drop
ceiling without removing entire sections of the T-grid and cross brace system. In
addition, splices may require the installer to use several different tools to
complete the splice, making them complicated and time-consuming to instail.

One flexible wire form system indicates it can create any angle or avoid
any obstacle with a pair of bolt cutters. This is hardly the type of tool which can
be used easily, if at all, above a suspended ceiling without dismantling the whole
ceiling.

Also, such wire form systems may be supported in the center of the wire
form tray. Thus for symmetrical loading there may be two bundles or sets of
cables, one on each side of the center support. One has to be loaded from one
side while the other from the other side. This makes changes, additions, or
transitions to the system more difficult.

Accordingly, it would be desirable to have a flexible support and

distribution system with few parts which could be instalied above an existing
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by the interior of the primary hanger; Figure 14 is an enlarged interior
view of the clip securing the nesh to the hanger; Figure 15 is gf P 0}
fragmentary view of systeminstalled and the cabl es being place %ﬁ‘ﬁh@
system Figure 16 is a slightly enlarged view of the retaining strap being
installed on the main or primary hanger; Figure 7 7 is a simlar view
showi ng the .strap secured in place; Figure '18 is a perspective view of a
transition; Figure 19 is an enlarged top plan view of the transition;
f=igure 20 is a simlar front elevation of the transition as seen fromthe
bottom of Figure 19; Figure 21 is a perspective view of the transition
formng an L or el bow, and .7_ 2 2 APR 200 Figure 22 is a perspective

view of the transitiqn for.nng.a Tee. PREFERRED
ENBODI MRS MERERYS FRPtATTRY Fip g e ety Ssciiich, bhed aey =0
primary, J@gge&, ?‘re S AeKRtd B OMhOsNsE Gt landadisgibutibiesystegetrormynbesider med

of steel and gal vani zed. Throughout its I ength, the hanger is of a
substantial ly uniform channel shape which has a center outwardly extending
channel 26 and two rel ativw rdlMVRRFISRE | N9 copl anar flanges 27
and 28 on each side thereof= r forms a generally

sem - ci rcul ara Wangy gbyp&r@ws%t 1BV RfEsSIMRPSr gaARBkiv nYAn S 5EPSS & f3P buhtlest wo

straight or vertica portions 31 and 32 on ‘each end thereof. The straight
port i onoBAursofrcoatrasnattibhecredatec8th esblee, fareexamplegmhiphvoisis te

ti dyt | ' 34 ' t l.nat es. at t [
cont | e Spnar Ly Lo ona e oAl en 34 Gl LRl of e 8l
hol e i ngbﬁﬁﬂggﬁgﬁ%abﬁhs. OPROSIERnT I dbERhed B e floh oty dasikFtal SO

provi de
install cable tray, supporting runs or bundles of cable from a building structure

Lt g

such as a structural ceiling, beam, girder or purlin, and above a suspended
acoustical ceiling. The system is suspended by common threaded rod from a
wide variety of fasteners hanging the rod from the various structures. The rod
supports a primary hanger which includes an upwardly opening generally rounded
trough-shape support symmetrically below the rod with one side of the support
extending integrally to the rod connection. The other side of the primary hanger
is open so that a secondary hanger may be inserted and fastened to the inside of
the upwardly opening support. This makes the entire cross section of the tray
accessible from one side. The secondary hanger is preferably formed from rolls
of flexible open plastic mesh having oriented strands, The length of the
secondary hanger forms an upwardly opening trough supported by spaced
primary hangers. The mesh is secured to the inside of the primary hangers by
spring clips, and plastic splice clips may be used to join rolls of such mesh, or
may be used in the fabrication of various transitions or branches. When the
cable is in-the trough formed by the secondary hanger, the open side of the .
hanger is closed by a connecting strap which also symmetrically transfers the
load to both sides of the upwardly opening support or primary hanger, In

addition to the five components noted, @ sixth component in the form of 2 wire
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seen at 37 In the base at the center channel, As |ater described, the
primary hanger or bracket may be hung froma threaded rod extendi?? tgr%ﬁ?h
the holé 36 at the desired el evation and orientation with respect APEn
overhead structural elenent of the building. The axially extending flanges
of the primary hanger arej/provided with edge notches at one side seen at 40
and 41 ( at the opposite side as seen at 42 and 43, and in the center
bottom as seen at 44 and 45. These edge notches accommobdate spring snap
clips as will be described. It wll be seen that the configuration of the
primary hanger is such that the upwardly opening generally sem -circul ar
support surface 30 is symretrical about the axis of the top hole 36 and

that a substantially open side is provided as, seen at_48.
secondarad Mm@érﬂrﬁﬂ}"%g@b’i@éiﬁ’ﬁ nay P@\ﬂ’?‘?\ffdzf"ag%mécuwf% °§%§03§§?’nsi de
t he sem -circul ar su;?'g%éva%qlst %&@&'ngitfwéi@bri%@@c%'ﬁté‘rrﬁ:rﬂDSiub{bMEd

withi n PhEVEREIRAPS MEGE " "The Open Space may be closed by the

r et ai ni e $hé PiNsRYhPaEtalt of wire50difori withea horizprtat evaiveriep! sisp 50
includes a vertical |ower end 5 I, which term gagt es janl a trt?llgaéd; Vo%lit)é &ag row
dogl eg bele faymem philag 498 2BPrKertinR! EHBHGEPNEE 395, RO e BotRP Port T on of
the str sho 4 # _ fverfi@lte which is the
same an Ig%‘fél\?hﬁ? g%? ?é%@@?ﬁgﬁ@%gﬁfﬁgﬁa%ﬁﬁﬁﬁgﬂghgri mary kﬁﬁger. The top
of the skeamrhedaiesatesstrap as with thetpaimayrhanger55A Wiottim iceoterdeendsablene

side a bayonet notch 56 with the outernost edge of the notch being slightly
i ncl i ne@tait ardhati sifends Hn et side ofthegenter Pgﬂe?’éi ﬁ'&‘? t"@?’“%g'yd%’été WSt he

strap ig_sinpl t i i i tdeco or
dogi og ST S TR SEPER s e e Bt B e ot o
t he t hr eaeRer §@sbOVENE treughpdiapesiippiortshat pachreny anmpgiged modmn sadwfed in

pl ace by conventional nut fasteners. The strap then provides s trical
hangi ng thepesondant hepger Rayde SecyrRd t@pﬁﬂéﬁ% @WGSME&S%&? PV as wel |
as encl osj ; bl : Re i m&y bbdiseds 5
and 61 S B BB o R L g S o B ouhi ch
i s enpl ayeshdHorabenasd bba sdicbhdshefdstangdnedgefonmatibewft o Tee doeeseation.

secondary hanger or open flexible nesh seen at 62 in Fiqure 9 t he
i nteriorlld seeendary rargh MAAGRF MaY. teTH'é"%ﬁ?r?tn@a?hﬁ'bé eri 85‘95"#&5?53@ a

general ly flat .surf 6 i L tdrRGE T ON.
The ti ps%&tr?ﬂﬂaﬁgd’gﬁgr ﬁgénnsﬁlﬂglfgvgtr g?&%ﬂ‘ﬁé&ﬁ%ﬁ%ﬁ gtﬁﬁgﬁ ge;rﬁs%om at
67 and GRexpES§IE Bnvay Hexiretdisdtatperesaspendeantailirays twitholue reiowangltye
flared tips of the legs of the clip ace inwardly struck tangs seen at 69
and 70. gtiesoe framegyv be struck fromthe outer edges of holes 72 and 73.
The profile configuration of the edges and tangs is seen nere clearly in
Figure 6. The spring clips are such that they nay sinply be pushed on the
notch edges _g_ 2 2 ABRIEEUIESORIPHON OFTHE DRAWINGS so that such edges
camthe legs apart with the tangs 69 and 70 .snapping ever the n h es.
Once in pl aceFJllOgHée flotsch 88rsResHVE e WnRlp e Pﬁfﬂat%ﬂ"ﬂémﬁrha&gleﬂ;%ﬁ%&eq b

ci rcunfer nttially of the primary hanger. The clip seen in Figures 5 and 6
is made ® sgﬂ?’i ng steel. Figures 7 and $ illustrate a splice clip shown
general ly at FfyyrdlZeissah bkRal eleviation dfetrel hagen, described is designed to
secure the end of one roll of such nmesh or fabric 62 to the. | i f
the next rol | Fiaweis aisideglevation pdd e&m,asﬂgﬁrﬁ?ﬁ%ﬂé@?ﬁb%g%&
changes i PFel evajion with the transition hereinafter described. The splice
clip seefl i t9EPdire 7 and 8 is made of a plastic material such as

pol ypr opyl ene rafiffei 6 a%ss;ﬁedtlx@tvib&sedtﬁﬁeWalcxsmgﬁeesa'mirﬁgasHBD\i@r yhehort

rear wall 79. e rear Wll is connected to the top wall or outer corner 80
by a hi ngeingry sappotithergelt; of the base 78 there is provided a relatively
shorter ridge wall 82 and for d ; ] raahk 83 which
has a sl opi ng Fi‘QHrgr"?b? a&ﬁrgﬁe%@éeebléﬁ &Eﬁgg s%gﬁ%e{'fgﬂtﬁagsﬁ fr?agéiuate?h shoul der
85. The QuLBRdSYVESIbIBLIrREIMNAItaD The primianmyiuadlyr: proj ecting rel atively thin
wal | 87 which is hinged at 88 to outwardly extending flex edge 90 which
includes a forwardly projecting catch 91.adapted to snap under the catch 85
when the splice clip is closed as seen ih Figure 8. The splice clip can be
opened or rel eased sinply by elevating the forward edge 90 pivoting

cl ockwi se about pivot or hinge 88 as seen In Figure 8 tv disengage the two
| at ches. The clip can be closed sinply by pressing the cover 80 down Which
encl oses the interior space 93. The clip wilt readily acconmopdate within

t he opening 93 a nunber of strands of the open nesh secondary hanger fabric
yr even accommodate wire fornms, The interior opening top-to-bottom of the
clip 76 is approximately a quarter of an inch (6.35mm, while the interior
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2 2 APR 200 Although ether types of fabric nmay be enpl oyed, the preferred
open nesh fabric is seen at 62 in roll formin Figure 9. 1t wi || 2@ APRemp4
that the fabric 62 is formed of |ongitudinal strands 9a and transverse
strands 96. These strands are preferably oriented high density pol yet hyl ene
. extruded with approximately 10% fi ber reinforcing added. The strands are
wel ded to each other tv form nodes shown generally at 97. The thickness of
the strands nmay be typically 0.14 (3.6m) inches while the rectangul ar or
square openings are approxinmately 1 square inch (2.54cnR2). This. provides a
mesh that is approximately 60% to 90% voi ds. Al though other fornms of nesh
fabric rnay be enployed, the square open nesh illustrated is preferred for
a variety of reasons. One reason is'the redgﬁﬁg material involved which in
the case of Figuee G isian edgetaievatiosnel Hie 6HPAITREU AP0, a substantially

open nature of the mesh does not .act {: 1 Hhecs Rh e #aldes
syst em whi chFigugat/ 5@ Qﬁbﬁféecéw?u‘gﬁg"naggh%gp‘lﬁgﬁb %gagggn mesh al so permts

visibilit Bussh@smehh mieshhe thzeand o6 wglothesi o4 f or med.
Cabl es 3?% f§@ﬁ§%§ﬁ§§%§f8§ﬁ%0ded and the open nmesh may, facilitate the

| ocation of Figuabl@isat kdge \dewpbbthd gligiod fdale; 51987 system or a bundl e
within the trough forned. In, addjtion, .the i BRgee! atively

| ar ge voi ds \FéﬁlfﬁiqaﬁESV'?WeOﬁo?éﬂ‘ltl,Fﬁfr{Bé%rf ?%%F@P'gsqh romo}tMﬁEeaF% Irjunﬂ ord]ri');n

Wi thin the ty 13 RE af B oS IHEW ¥thBgoheads ed comneutsd usiegdbeni ngs
in the nesh g?nsgﬂ?f“?r'éaoggér]ll&i%li s not sufficiently large for the nunber- of
cabl es icngeloterigutdse? apen8ng can readily be enlarged with scissors or

snips. The preferred mesh comes in rolls [ i B {-nches
W do (35,1 oroued 2S reRenTYEREYRER Tieust 48 L BafERHEHIAE Rerdagn
such rol a o] 5410z S heoFhingao tHel gipef ofttoures 7 and
8 as seékn.'saipﬁ"{—}i%&r%%%&lrﬁqﬂ?%ﬂfgn%dﬁﬂeﬂgcgnd of gne roll is seen at 99 on
one si deyrirwlh Bahder;end of another roll is seen at 100 on the opposite

side. The fabric Is slightly offset for visibility. lj.ce i at
102, 103, 104&Figure 12is= fzaﬂmrﬁebf4pit¥5’,‘3°éxa Vi%Y °§V§%p4h§y@ggb%”§?'nrﬁt e

fabric ends. Jt{ ks n : q.%% lice clip is |ocked about four

par al | eﬁosﬁea'l’?&%r,lort‘\’/\ﬁhﬁjgrﬁﬁn‘z&a%h 0 e’?’ﬂe over | appi ng nmesh yr fabric ends.
Figure 1 1 ilfiygis aBels 4 bansverseahtial yieinetowting the SppBPTtiroAFH §UBPOTtEd
splice clips as the two fabric sections are longitudinally fornmed into the
upwar dl yoy peeintgrior @i gheqrirsath@€et i on conforning to the interior of the
primary hangeL. Fiqure 11 i}l k et SORHENe i HOmezh tiohthe
secondar y h'ang'QPr?/\ﬁen'sc%‘?lFB!ar#%% "?ttgﬁg)rrlé'sup%ortecjrﬁlggé?ﬁg{gl’ﬁntée)m or of the
primary t. Referring nowtO Figures 1 Z, 13, and 14 it will be seen

that the primary hanger shown generally at 25 is s end b I rod
110 from a r ofiguaedéer iscaérﬁgrmerltfrva@?‘elr%de\ﬁ}th@SF%%a‘?ﬁ?g’ﬁﬁa%sy‘gﬁgl
-beam 113, The fastener 111 is held in place on the projecting flange 112
by screwPl@§ "i‘%ﬁ.sy ®%%en in Figure 13, the lower end of the rod 110 is
secured to thedipgere ahd Shghtiyeriaigear viehaofene 2taiyingstepsbeing igetalied | y
at 116 both above and bel ow the hole 35. Washers nay al so be enpl oyed. Wth
r ef er encentthesmain bi grumsyyihanger] be seen that the nmesh fabric 62 has been

bent to conformto fhe interior.Qf the .orinar f 18€e® the

el ongat ed upwdtH'§ {)J{:é?]la 'T’t'lltaf)db%”sﬁtwhg\?\'ﬁvq'ggﬁg ér?é%ﬁg?g%rﬁagqiﬁs secured tv the
interior of t i 8L ?&g Bctie Mywafspriangitcdn;ps 60 seen in Figure 13
at 11%, 7 19, @?% 1{%&/8 he gp?i neg clips are sixgplé mpved in the direction
of the gener alfigureati9ds lap exterged tap BIATOWSVE RHRRE HE e Hce preferably at

| east two parallel strands, af the nesh. fabr] SUAPn Q¥eehNRopOt edges
shown nore cl d4gYRp ?h By rlfr?ntgaegﬁgggdféihglr}?ae 14 ri‘f%l}éusetrat es the snap

clip 60 A0 : rse strands 122 and 123 of the mesh 62 with the

| egs of ?ﬂgggﬁégq?Ppgggﬁgjecting t hrough the voids yr openings 124 ajid 125
in the flexiblrghrbeilcdsseparspegtivherienbet the Vanﬁélqnn{%mw apit PRE S rar y
hanger 25. As i?lustrated, three clips are enployed two securing the edges
of the fasidc to the upper portions of the hanger while the 12 2 2 APR
2004 third secures the center of the fabric to the bottom of the hanger.
The tensile strands of the fabric as weli7-as the trough-shape provide
flexibility, yet supporting strength for the portion of the secondary
hanger whi ch extends between the primary hangers.



‘Referring nowto Figure 7 5, there is illustrated three prinmary hangers
shown general ly at 130, 131, and 132 supported fromthreaded rod9 # e gam
flange ¢l anps 133, 134, and 135, respectively, secured to the flanges o
beans 136, 137, and 138, respectively. It is noted that the alignnent of
the primary hangers is not perfect and there is substantial offset or
curvature in the alignnment. This indicates the type of flexibility or

devi ati on which can be achi eved by the support system of the present
invention. Figure 15 illustrates a cable bundl e shown generally at 140
positioned within the secondary or open nesh hanger 62 in turn supported by
the spaced primary hangers at 130, 131 and 132. After the bundle 140 is

wi thin the trough or secondary hanger 62 supported in turn by the primary
hangers, theFigued@? ity peespdaibeaviey af skertansigiothéormeinginleg. strap 50 as
seen in Figures 16 and 17. In Figure 16 the tab or dogleg 52 is inserted in
the hole 37. The strap nay then pivot tramthe phantomline position seen

at 142 in Fi guiseRKiigh Deschipasoheor ot prerprwed ¢BepamgRTSe bayonet
notch 56 on the CO . en € notc s 1np ' e threaded cod
it is sinplyRefghingniaitiaiywo Bigucésanp®dhaviet is iHustrateldea painthwarteangéd csuch as
the nut illustrated in the fipal _ﬁghtion seen in full lines in Figure 17.

The pri REFSKetShguyn generlly ufBor gNapRemaYCRe Formed of steel @sk er t hr eaded
d1l11 : < ted
Furn by JRfAREE ST RRIGHAHARS (oA Hah g SR SBE R W L '

conponenhanné! shupesydiichimhas o centde satwhedlyanaehbibghshdriiey 2itagetwand it's
strap, the.secondary hanger in the formof the open -13 2 2 APR 200 nesh
or fabr [€3tValy IppgAutiyargiy proiesting crglanpe fleages & snd 2 en aashisidepri nary
hanger, h I i L h N 1.0 of. _
cecondat SO Relgarty G5kl BFhE hehbEhrod SURRTAN St SRIGOR P adt v secure

sect i onspehirigrrosghestdpieysduaig er suppart' 30 VWithwid straightyt vestbalgsaieion’s! Y at
148 il Igﬁig’bjé%[szrlwz. Wth initial reference to Figures 18-20 it will be

seen th an&ach#nd thereqfr dheceraightprstion S tesmingtesti thel edgs a

t . 5 ' h |1y t fil
cont i quist NoRBAAS, HEAGHF pokich a1 Comhel R a3 o Hpbl s BFR38 " ©
gener al hhisktermiraees at tHewapdhle BEAUNE! ShOMHechioke3 s UPRRY badedt thé h
relatively short vertical extensions 153 and 154 at each side thereof. The

ext ensi 6RanBe is pravidedewithna fopywla BBlicated #0B6. of which has a hori zont al
axis. The other si of the center form continues, upwardly tq.,the inclined
orti on 156 ARECHPRETTR AAY BuSt HarE et AhGaBeRa i St Poied it de

term nakeeq atBRKetHe b8s¥iat Rhe kenkét ehdlme A 1ater Hbs&libéithe pritRafxi s of
the hole of the eye 158 is. centered over the upwardly opening trough-Iike

suppor t h@sger pr Rragkes mavider hyuma fiosn taethreagesd rod lexsending shraughy thd hele

confi gukgt Ny i ery hanager en in Fiqures 1-3 and, ha vertical
axi s hoPg %{){hﬁiée%%%d %Leﬁﬁawgﬁ%ﬁ%?&hf%h E °§°§6?@“a?V%'Hsa@&S%%P@‘end.
The hol gﬁ;rﬁ@ﬁﬂyﬂtmb{,nggngyes 7 55 and 15% then generally correspond tv the
hol es 37 and 36, respectively seen in Figures 1-3. This enables the strap

50 seen in Filieraxiglly extending forgdsiaf theeprimary manger ate/privided wWith edge
side 159 of the center form 15 tending transyersely of the center form
olr Iongppgﬂ?ﬁfaﬂ 9”85'??1@6%%?%#3) Pfl‘zgréﬂt%to qu&o%’gﬁ F'(?ﬁly%ﬁ?"é'f agﬂ'%u?“%r bar
162 whi a3, ighdiel GRAcé et bRt UsSidi 4&%&%@.%&% I@g@é nbtched\ SO

secured tv the center bar or strut 162 are symmetric positioned | eft
f or m 168canthmoddte $pring $88p chbs @sswiubediesoribbé. ends of the center bar or

strut 162 ar ired end fQqr seen at 168 and 169, respectively. The

i nt er nedi at e?ﬁ gﬁ’afﬂ %gnﬂaeﬂ ﬁfﬁ% ﬁr?@gwaﬁﬂﬂ of 168 RIEMARY ﬁaﬁ%e't 'ﬁesu-al(hthatzthf APR
200 pai ey 6 e Re. QI r i ofile or
troughshgpeﬁgg,nf ?gﬁ? t onné}gmsgl I czr%(qam?as,recuréﬁ*<";$1%J,thg)ﬁmgi:§rB Xseﬁ}g‘ws&g?e\r/\el di ng
to the abpubthe bxiscehtie tophobte 36tand thida substantially open side is provided

as seen at 48. After the secondary hanger or open mesh is secured in place
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The hpper ends of the end forns termnate in U shape bents seen et 171.
Such U shape bends term nate in downwardly extendi ng outer |egs22haRR @itend
parall el to the balance of the formso that a strand of the secondary
hanger can readily be inserted in the opening. The hooks are designed to be
cl osed or shut sinply be squeezing with a pair of plyers. Wile each of the
paired end fornms is provided with such hooks on both ends, the internedi ate
|l eft and right forns are provided with simlar hooks indicated at 173 and ~
74, but on the opposite end are provided wi th hooks 175 and 176 directed
horizontally toward each ot her and openi ng away from each other. These
hooks 175 and 176 include a right angle bend 178 which extends parallel to
the bottomrod or strut 182 w t pgqg ' feQr dhidfddni nate in
t he out W%%H‘ﬁ?%"’b‘éﬁ"é?f"faé!s‘{pgofﬂgaagag%%gléan anguﬁﬂeegb%Ftsfbom rod or strut.
These NaitinaA8isbodhBafpRbABEd the diercbeaasiaBym@p i dosed byteredaiping of
pl yers. e Wwre formfabrication transition forned with wire rod which may
have a gtrapetemn génexppy @tiGfhireFigude ¥88 i nches i0.48cmor 4.8m) and the
wire forms may readily be field henpt to for varj : RS
el bows, or eVéw i&{a sFrﬁpe§é\'&$F‘gﬁ§ a‘ﬁ‘heéaﬁnmr e"\f%dé rgc{ g’é%b@%ﬁfﬁ‘dﬁe—% to fit
easi |y i fhiR, iV e aPRSt ogheg bRt&l 5 inWardly bRfet Byl sioutdem53 s clive irraifi gur es
7 and 8\.31 etwset[i)%lgllang of tgﬁéeg pai red end foryms is such that both faornms of
each paibodyi portiont ofithienstraprahoyor et toextendshepwprdle @tdn pngle afipiouthe
spice clip w]l enbrace both end.forns as well as.at.le t ands of
the secHRwDichisdae spme amgﬂq]egdwqﬁn@tlpg HotheEe %?ﬁ%ﬁ ewﬁ%"isecondary
hanger G fSates 3R hbfibnthhBoRRSPBEaNKidHIRgRIdg8RY
readi | y%ﬁeﬁgg'cur ed{ﬁsggé%ﬁﬁg{)&{ tlhettetgr ansition w ?h t he various hooks

cl osed afppohe isite haisionet edgeh S withs thed oulsrmos? igeRs troAotaebelpgondary

h , dth [ i [ i tili t { d t t
enat e aUBNHaneiehar FORTIDGH Caitb SuaRe BT oA WL NEHUSE: B F3O0aFY (1 om
a rel at 't\és'a&@w&ﬁ?@g%&ﬁ ?ostt%eﬁﬂn'ld?v'ﬂ o bolinkertihd #Hfb 6PdbYRg

a C l'y

curvature, "and suc sire urvature may readi obt ai ned by bending the
center IBZ imo e bblelB? ama Hacivrotating ahetthp wmpserlly tosmapIintolthe theeraty
may achi eve a change in elevation or provide a grade on, each side of the

center frogmbawer the MREEnBUS Of theqrimany haneeitq Be seryead Wy RIgcs BY: ansi ti on

148 bent_tq, f r : r or strut
162 has BUNTBEREr pRE SBAEYENS)o THE s Hich Brofiubs ey bR 00
secondarg(pgprgesr bbthisidest ittt upRérdly armingSuppotti®0 msgirell karanhcdoslegof
the transition as seen in Figure 21. The edge strands 185 and 186 have been

posi ti ortée trougheormsite teyiformad.t he hook ends 172 have been bent or

crinped to englose the e ; N 1y | i gg,o,g end 173
on the interngaf)eéf'ggf%%qgg%.ah{% g?&dtlggﬂé?é;%l iI"? gﬁé?éﬁpé“s?ﬁg\%ﬁ‘lat 1?8, 189,
and 190 gHewh! grriampavicmaTath & eirpidyek irs coshectiuls with thee flsage rdgey
hanger 184. and al so about the parallel paired wire rod forns of .the end

forms 168otchestteesempedhesscogdary haeger ahspen Slexiklednesysesn ehE&&Eondary

hanger 192 is posj,.tioned w thj t Ll i sane
manner Dy aye o ot fear ol dhe ePnREf 28, TG S ghopips b ST
cri npi NGi{c\Ries 8 Gerich AHEAat SDHiaee 64 Mith $3R168tarkPB6 Bt inahd skde ar e

enpl oyed to enbrace parallel strands of the nesh hanger 192 a %\ﬁ?lr as the

paired edite¢tioms THentiphicd therlngs arebenhoutwasdinanawar Jes P84 may
be joi ned essentjall right .angl e Be of i hor t
bri Jclgle iﬁb‘&?"\s?eﬂ", é?k@‘&%@or‘ilﬁ %Ftﬁla?%ﬁe%ﬁ%@%%ﬁfﬁ%n&?‘wgoégh}%f I(taét!g‘% f hr ough

the el bo FReH Yot $he WYR06T itk Blip labe inarAY @truckchangs selencat 69
ext ends ?HF%E%ytfﬁée}é?(}L&;?fefqé% of the ce%ter IforisnmiSO. The stra‘_ﬁ'\;gg
e

ext ends BndQ.hThese wEGsvinah behstrdolyfeyn 3hewreedaey of Mol 2t

hol e. The, bayonet notch -16 Z AP R_2004 58 i ' 0
hnd” t ho TRGRRRS cParadraramob faf sdast ARl TS 1k heBRBREGNAY 1R Higt <2t
appr eci atgd dhplg Liigs 4r95EEN thab Bkl RiayTBIMIRIBe USRS bhght datchielgrsiDst

el bow il lustrat and that the bottomcenter rod or shut 162 nmay al so be
bent so that changes in el evation may begacconplished.



Referring nowto Figure ,22 "there is illustrated a transition 148 form ng
a Tee shown generally at 210. In the Tee formation seen in FigurgzzgpﬁqHu
bottom center rod or strut 162 has not been bent, Wthin the transition a
secondary hanger shown generally at 212 is. secured by bending the hooks
171 about the edge strands 213 and 214. The secondary hanger 212 is al so
secured in place by the splice clips shown at 215 and 216 at each end
securing the secondary hanger to the paired end forns. If enployed, the
third splice clip at the bottomof the trough at each end is obscured. The
secondary hanger has been cut to forma-.flap shown generally at 220. The
flap has been threaded over the eye 155 of the center formand is attached
to further secondar anger ' [ twi2A Ihakendd 6.
The fur SHER %ﬁ%ﬁfﬁ%gﬂgéﬁz% t@%%%&a%ﬁékgﬁay gﬁééﬁp%ﬁextends nogrral

to the }%ggtga{% sRapsmig Ve thBheoRHoed g4 . a0ds edR Placel t12@ Aotsheshkeeetindar y
a

hanger e corner with end strand 225 are engaged w t hin_.the,.

i nwar dl wnaibs deomdmoyig ot Sidimgdcinniarentially of shawdiaery hangRl- 168 SR 166.
It will be appr.eci atﬁd r%pgt t he segondarytga‘nger 222 will extend onto a
pri mary ¥e&A¢BrFigres RGNS Pun IR 8R4 Rormal to the run forned by the

secondary hangg] : Ri 22 shli€e ¢Aptstiow® igenkratlyuate?61 HEhes splaqe 50
ext endi ng BOF%S?R%ZyaeHdIggu'?%wt e rsgd ZOOﬁand helgd in pl ace-b}/ﬁ%h ut

e

f ast enerdipsaoiereinatter diesgtibed is designedrtocteruse theeadrelcendm! RAFUSR f or ned
ith the transition. Wile the.inventdon has been_sh . from

\év![ eel | -'E‘éaﬁso":flalbﬂf’lq’z EIE tgﬁ&%’%‘%%@@ﬁﬁ'ﬁ"?ﬁeﬁo '8F3°§%'§§‘%\9§%§gy of ot her

Struct ur g {foRaul %b?ﬁ&?es-oﬂuen chéndeéitRekdionapith tHeppansitiond

di stribution systemof the present invention may be suspended. These
i ncl ude erettedfser dexgribeddlars; a wide variety of purlins, or a netal or

te deck. It will b iated that th i.d i f
hanger s i chTheISpIGRSN-EESPhIruEaute Fotd PomiBagh St AIAFHE arerauiabereh ot
that wt ?Qﬁ?os yﬁgggﬁnd MERMYEsCR 112t !b%\é'eaeﬁéblvﬁﬂéh'Hésf@Pélhﬁaélectwwwtwand

di stribu or comuni cations cable can readily .Dbe retrofitted
above a ypspEne eeacwidliiisgdrmectdtetotbpeop ovahnr saténeorrnea8d byi@ hinge 81.

di stribution of such sensitiwve cabl.e. Althqugh the .invyeniion shown
and descAtBba fipntot thagbase /P thareds Provide rgéﬂag}‘rﬂgcﬁ rgqu%a%a@e%%vi ous
t hat equival i.Q N [Ty ; Oysd! iRghetesioski | | ed
in the a?f‘gl}gg‘&a@g%@tg&a%egén*goﬁg%'gfragﬁgw I 'nga\(,)wfv 1t°r'?i S sges?:ﬁli gat.i oln. The

present pRvaNdddy sunahigleserahinatescin ®gatstabieatlder 8&.afThermtandover 80
nmodi fications, and is limted only by the scope of th cl.a'bms. .-18 % 2
aPR z00s t@AnEEesLin ancla‘bnaedlywptﬁqtmﬂy@@tﬂw%ﬁgm wallgs 4 whicnds higghaL &R

ﬁgﬁgepavitg Ltwarg 'Oéﬁge%%irggeHEQaédg% éé%gﬁhsinéﬁfdegoé FAWadhf proje &Gy éatoh
91 adapted to snap under the catch 85 when the splice clip is closed as seen in
Figure 8. The splice clip can be opened or released simply by elevating the
forward edge 90 pivoting clockwise about pivot or hinge 88 as seen in Figure 8
to disengage the two latches. The clip can be closed simply by pressing the
cover 80 down which encloses the interior space 83. The clip will readily
accommodate within the opening 93 a number of strands of the open mesh
secondary hanger fabric or even accommodate wire forms. The interior opening
top-to-bottomn of the clip 76 is approximately a quarter of an inch (6,35mm),
while the interior lehgth of the opening 93 is approximately 1.4 inches

(31.2mm).
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supported wi thin each hanger and extending from hanger to hanger to forma
5 longi tudi nal trough for supporti-ng a bundle of cables therein,
characterised in that the secondary hanger is flexible sheet nagerARR 2004
conformng to the trough shape bottomto formthe |ongitudinal trough. 2. A
systemas set forth in claiml1l wherein said flexible sheet 10 material is
an open nesh having oriented plastic tensile strands. 3. A system as set
forth in claiml including clip neans to secure the flexible sheet nmateri al
to the interior of each hanger at at |east each edge of 1 s such sheet
material. 4. A systemas set forth in claim1l wherein said flexible sheet
material is a plastic nesh which is at | east 60% 90% open. 20 5. A system

ol s of suchtBrigf sHaee S L IaEl ey ¥ Siiovag P gtiRg bpsh opes Trom
syst em ag,26k deghtdt 62 if!rdil ToAmhFigire Sadhwill beeseentyahe abria 62 ised ar m
continuing fromthe trough-shape bottomto a rod conpection over {he center
of the feanger of longitudinal strands 95 and transverse strands 98. '|lhese strands are

preferably oriented high density polyethylene extruded with approximately 10%

fiber reinforcing added. The strands are welded to each other to form nodes

shown generally at 97. The thickness of the strands may be typically 0.14

(3.6mm) inches while the rectangular or square openings are approximately 1

square inch (2.54cm?). This provides a mesh that is approximately 60% to 90%

voids. Although other forms of mesh fabric may be employed, the square open

mesh illustrated is preferred for a variety of reasons. One reason is the reduced

material involved which in the case of fire minimizes the creation of fumes.

Also, a substantially open nature of the mesh does not act as an impediment to

any sprinkler system which might be above a suspended ceiling. The open mesh

also permits visibility of the cables or bundles within the open trough being

formed. Cables are sometimes color coded and the open mesh may facilitate the

location of a cable without completely dismantling the system or a bundle within

the trough formed. In addition, the open mesh with the relatively large voids

facilitates the branching of cables from the trunk or run within the trough. The

cables may simply be branched through the openings in the mesh and if the

opening is not sufficiently large for the number of cables involved, the opening

can readily be enlarged with scissors or snips. The preferred mesh comes in rolls

which are approximately 15 inches wide (38.1cm) and 25 feet in length (76.2

decimeters).

The material of such rolls can be joined end-to-end using the splice clips of

Figures 7 and 8 as seen in Figure 10, In Figure 10, the end of one roll is seen at

99 on one side, while the end of anothe'r roll is seen at 100 on the opposite side.

The fabric is slightly offset for visibility. Splice clips 76 seen at 102, 103, 104,

-11-



5 7. A systemas set forth in claim1l wherein said primary hanger includes
a center rod connection integrally forned with one side of the hanger

| eavi ng .the other side open for insertion of said flexible sheet 27AtAPRI 2104
secondary hanger and the cable. 8. A systemas set forth in claim1l wherein
said primary hanger includes a center rod connection integrally forned with
one side of the hanger |eaving the other side open for insertion of the

fl exi bl e sheet material secondary hanger and cable, and renovable strap
means operative to extend fromthe other side of the hanger to the center
rod connection to close the open ~ 5 side and support both sides of the
hanger symmetrically fromthe center rod connection. 9. A system as set
forth in claiml including, a transition support conprising a center
suppor t ;108)cared OBt arer eveptoyediionidihtie fahria eedts-e Mdispted ti‘gt &3¢eh seliee of

id t t, dl t endi | | -
cach si Glds 18Hhed BerEow pRsae P Bedtitohorbolel 87 SR S aPeRdiRetAT "
nmeans t%rggs%eén%g_end of said flexible sheet secondary hanger to said

transition support so that said cable tray will be directed through
transitions digort & ilysttétesehditvg odlispinedsandthe positioning of the splice

clips as the two fabric sections are longitudinally formed into the upwardly
opening trough or saddle section conforming to the interior of the primary
hanger. Figure 11 illustrates the trough configuration of the secondary hanger
when conforming to and supported by the interior of the primary hanger.
Referring now to Figures 12, 13, and 14 it will be seen that the primary
hanger shown generally at 25 is suspended by threaded rod 110 from & rod
hanger clamp 111 fastened to the lower flange 112 of I -beam 113. The
fastener 111 is held in place on the projecting flange 112 by screw clamp 114.
As seen in Figure 13, the lower end of the rod 110 is secured to the upper
end of the primary hanger 25 by nuts shown generally at 116 both above and
below the hole 35. Washers may also be employed. With reference to such
figures it will be seen that the mesh fabric 62 has been bent to conform to the
interior of the primary hanger and forms the elongated upwardly opening trough
shown. The mesh fabric is secured to the interior of' the primary hanger by three
spring clips 60 seen in Figure 13 at 118, 119, and 120. The spring clips are
simply moved in the direction of the generally radially extending arrows shown to
embrace preferably at least two paralle! strands of the mesh fabric and snap over
the notch edges shown more clearly in Figures 1, 2, and 3.
Figure 14 illustrates the snap clip 60 embracing transverse strands 122
and 123 of the mesh 62 with the legs of the snap clip projecting through the
) voids or openings 124 and 125 in the flexible fabric securing the fabric to the
interior of the primary hanger 25. As illustrated, three clips are employed two

securing the edges of the fabric to the upper portions of the hanger while the
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z Z aPR 200 10. A systemas set forth in claim9 wherein said transition
support is a rod formfabrication, and clip neans operative to secure aﬁid
secondary hanger to said transition support by enbracing the r 08 2 ARl
fabrication. 5 11. A systemas set forth in claim 10 wherein said

t rough- shape supports at each end of said strut are paired, wth each of
said pair fitting within said clip neans. 10 12. A systemas set forth in
claim9 including a right and | eft trough shape support symetrically
positioned on each side of said center support, and neans to secure an edge
of a secondary hanger to said right and | eft trough-shape supports to form
the stemof a Tee. 15 13. A nethod of supporting and organi zing a bundl e of
cabl es conprising the steps of supporting at |east two primary hangers from

bui | di nghstsecucesethe eacter mfitharfabrartgehe; britea afthenheanssdr dl e tstieng

t h-sh bof t t tri | { | '
Secondary andsger theptRtrenyraibet HP it Frsneiide REbTRY < PEDS S oopor t s
to forms%f&gggﬁﬁ%gltﬁén%%QB?mé‘BoHﬁ&UGFtF)@%\é@@ﬁd | b rielr WRFEh RBAERAS | -

characteri that” said secondary hanger is flexible sheet materi al
| ongi t udietatden tHecpdohaty haogéar.m t o the trough shape supports to formsaid

2 bundi o of | cAEIEEN Fos gaiaus etk i Nstardd BRies piineh hegerd SUPPOr!
shown generally at 130, 131, and 132 supported from threaded rods from beam
flange clamps 133, 134, and 135, respectively, secured to the flanges of beams
136, 137, and 138, respectively. It is noted that the alignment of the primary
hangers is not perfect and there is substantial offset or curvature in the
alignment. This indicates the type of flexibility or deviation which can be
achieved by the support system of the present invention. Figure 15 illustrates a
cable bundle shown generally at 140 positioned within the secondary or open
mesh hanger 62 in turn supported by the spaced primary hangers at 130, 131,
and 132.

After the bundle 140 is within the trough or secondary hanger 62
supported in turn by the primary hangers, the trough may be closed by
assembling the retaining strap 50 as seen in Figures 16 and 17. In Figure 16 the
tab or dogleg 52 is inserted in the hole 37. The strap may then pivot from the
phantom line position seen at 142 in Figure 17 in the direction of the arrow 143
to snap the bayonet notch 56 on the rod 110. When the notch 56 is in place on
the threaded rod if is simply tightened down or clamped with suitable hardware
145 such as the nut illustrated in the final position seen in full lines in Figure 17.
The primary hanger is then supported symmetrically from the center threaded rod
110 and also the trough formed.by the secondary hanger supported in turn by
the primary hanger has been enclosed.

It can be seen that the components of the system so far described are the

primary hanger and it's strap, the secondary hanger in the form of the open
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extendi ng between said primary hangers. 21 2 2 APR 200 14. A nethod as
set forth in claim13 including the step of securing said flexi blzzIe PR 2004
secondary hanger to each trough-shape support. s 15. A nethod as fA ?org h
in claim13 including the step of providing the flexible secondary hanger
froman open nesh with plastic tensile resistant oriented strands. 16. A
met hod as set forth in claim13 including the step of providing 1o each
primary hanger with a centered rod connection above the trough-shape bottom
support integrally connected to the support on one side thereof |eaving the
outer side open to receive the secondary hanger and one or nore cables. 17.
A nethod as set forth in claim16 including the step of closing the other
open side with a strap | oading both ends of the trough-shape support from
15 the FRARCHIMRFL, QRe rstal AlifBohedeakng ehe fsecohdany kangen tethenlimarhg t he
step of fabricating the flexible secondary ,hans%er. fromrolls of f); exi bl e
nmesh nahenged, angnthecpl@stieriplics-@indfor gonnecting sections o the secondar

hanger to each other. The splice clip is also employed to secure sections of the

secondary hanger to a rod form transition seen generally at 148 in Figures 18-

22.

With initial reference to Figures 18-20 it will be seen that the transition is
a wire rod form fabrication which includes a center form shown generally at 150
which has generally the same profile configuration as the primary hanger 25.

The center form includes a generally semi-circular upwardly opening trough-like
support 152 with relatively short vertical extensions 153 and 154 at each side
thereof. The extension 153 terminates in a eye 155, the hole of which has a
horizontal axis. The other side of the center form continues upwardly to the
inclined portion 156 which terminates in relatively short horizontal leg 157
terminating in eye 158 with the hole having a vertical axis. The axis of the hole
of the eye 158 is centered over the upwardly opening trough-like support 162.
In this manner the center support has the same profile configuration as the
primary hanger seen in Figures 1-3 and has a vertical axis hole at the top center
and a horizontal axis hole at the op'posite end. The holes formed by the eyes
155 and 158 then generally correspond to the holes 37 and 36, respectively
seen in Figures 1-3. This enables the strap 50 seen in Figure 4 to be employed
in the same manner to close the open side 159 of the center form 150,

Extending transversely of the center form or longitudinally of the entire
transition is 8 bottom center strut or bar 162 which is welded to the underside of
the center form at 163. Also secured to the center bar or strut 162 are
symmetrically positioned left form 165 and right form 166, Also secured to the
ends of the center bar or strut 162 are paired end forms seen at 168 and 169,

respectively. The intermediate left and right forms 165 and 166 as well as the
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19. A nethod as set forth in claim 18 including the step of connecting the
rolls of nmesh material end-to-end with plastic clips. 22 2 2 Q%RA39%@g1
A method as set forth in claim19 wherein said nesh material is“fforne f
strands extending normal to each other, and enclosing at |east two strands
fromeach roll with said plastic clips to formthe connection. 5 21. A

nmet hod as set forth in claim13 including the step of securing the
secondary hanger to said primry hanger at at |east each edge of said
secondary hanger. 10 22. A nethod as set forth in claim 13 including the
step of utilizing a wire formtransition with said secondary hanger to form
curves, el bows, and Tees. 15 23. A nethod as set forth in claim22

et S Rl B BB PP R ARL b e
met hod gpapélcohfiglifatioh @haidl 23 $rbdiaAGhERTHRER B WEIBKIgHI thd 5 of
the center bar or strut 162.

The upper ends of the end forms terminate in U-shape bends seen at 171.
Such U-shape bends terminate in downwaidly extending outer legs that extend
parallel to the balance of the form so that & strand of the secondary hanger can
readily be inserted in the opening. The hobks are designed to be closed or shut
simply be squeezing with a pair of plyers. While each of the paired end forms is
provided with such hooks on both ends, tlﬁe intermediate left and right forms are
provided with similar hooks indicated at 173 and 174, but on the opposite end
are provided with hooks 175 and 176 directed horizontally toward each other
and opening away from each other. Thesé hooks 175 and 176 include a right
angle bend 178 which extends parallel to the bottom rod or strut 182 with the
hook then being formed to terminate in theé outer leg 179 parallel to the leg 178
and also the bottom rod or strut. These hooks again are designed to be closed
by compression with a pair of plyers.

The wire form fabrication transition|is formed with wire rod which may
have a diameter of approximately 0,188 ifnches (0.48¢cm or 4.8mm) and the wire
forms may readily be field bent to form a variety of curves, Tees, elbows, or
even changes in elevation. The wire rod stock is designed to fit easily within the
pocket or interior 93 of the splice clips seen in Figures 7 and 8. The spacing of
the paired end forms is such that both forms of each pair will fit within the
pocket 83 of the splice clip so that the splice clip will embrace both end forms as
well as at Jeast two strands of the secondary hanger 62..

Although it is not necessary that the secondary hanger extend completely
through the transition, the secondary hanger may readily be secured to each end

of the transition with the various hooks closed about the |atera! edge strands of
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‘20 transition with a center formto suspend the transition froma threaded

rod. 23 A&[@RAA A . A A Af. Aa@. AS. AS; 97 APR 2004
AL, A(L! Al A(2. A AS. Aa, . A A. AN% AS. Af. A(S

GRD DS/ mA h) } Mra} 4~yt oj e‘ [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] cal ca]ca]ca]calca]ca]ca U c”a]ca]lca U cna]ca] cRa] cRa] ca! &&&J+| +

- -4-- 11wl l]1>00011el11}22222233zupkfa\ W] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]l

cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

U c”a] ca] ca] ca] ca] c™al 33e355666) :
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a)J cal ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]calca]calcal beegtifiji
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a] ca] cahaahenls al tedsradauhl paitdd ahdﬂfa}me]&adr@a%ﬁahaa' Brite wi¥vEtGedmlaysni d_zU
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calc 1]Cca] ca] ca] ca] ca] cal ca

| ca] ca] ¥aT¢ ATera ey etyely |sharp sty o srigh s feen IUFaare 4 ttq edprasgr cayivs] cal caj

el AR e el el o)
] ca] ca] af cba]sza]tc%zedrpaémlsw sPiALEAIes Fhel caﬁ?é%ﬁ%ﬁ%%séﬂ.eu@w calc

a] ca] ca] ca] cal. c&}ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]c
a] ca] caF# apeape xtian RDPIRYiYe GpRde) ok egirh Gideo] The genter form.

%goo/&lé‘) 0)- %?;/%g/@ go;/\g g‘q_ ]—4’]!_91%%28} (g%gs%]ti%}%ng thrIég'\#Jf%% §4é)bent to
53008%3(%0%?2@%{2&?3%’?{( ;c%'nf%ﬁl%%%&?v) _1'ﬁ2e /cizgt%r ba )o_rhstrut 162 has been
zxgnbc&b#m%ngp@h siie1gbshe center ftvrrnl mc%asﬁ end of lonelondginderyrhblge \ & () -
YT H10%&Y, Jst?gtezj at’ {ét qg/osecur(e)d to# e nght hand side of the transition as seen in

Figure 21. The edge strands 185 and 186 have been positioned in the hooks

171, and the hook ends 172 have been bent or crimped to enclose the edge

strands. The same is true with the hook end 173 on the intermediate form 1685.

In addition, splice clips shown at 188, 189, and 190 are closed about parallel

transverse strands of the secondary hanger 184 and also about the parallel

paired wire rod forms of the end forms 168.

On the opposite leg of the transition, the end of the secondary hanger 192
is positioned within and secured to the transition in the same manner by
positioning the edge strands 193 and 194 in the hooks 171 and crimping the
same closed. Splice clips seen at 1385, 196, and 197 are employed to embrace
parallel strands of the mesh hanger 192 as well 2s the paired end forms. In this
manner the two secondary hangers 182 and 184 may be joined essentially at
right angles. Because of the relatively short bridge involved, the secondary
hanger need not extend completely through the elbow.

The transition is supported by the threaded rod 200 which extends
through the top eye 158 of the center form 150. The strap 50 extends from the
eye 1565 with the dogleg 52 projecting through the eye hole. The bayonet notch
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56 is snapped on the rod 200 and the assembly is held in place by the nuts
illustrated.

It will be appreciated that the degree of bending may vary from slight to
the almost elbow illustrated and that the bottom center rod or strut 162 may
also be bent so that changes in elevation may be accomplished.

Referring now to Figure 22 there is illustrated a transition 148 forming a
Tee shown generally at 210. |n the Tee formation seen in Figure 22 the bottom
center rod or strut 162 has not béen bent, Within the transition a secondary
hanger shown generally at 212 is.secured by bending the hooks 171 about the
edge strands 213 and 214. The secondary hanger 212 is also secured in place
by the splice clips shown at 215 and 216 at each end securing the secondary
hanger to the paired end forms. Iif employed, the third splice clip at the bottom
of the trough at each end is obsclred, ThHe secondary hanger has been cut to
form a flap shown generally at 220. The flap has been threaded over the eye
155 of the center form and is attached to further secondary hanger 222 by the
splice clips shown at 215 and 216.

The further secondary hanger is shown generally at 222 and extends
normal to the secondary hanger 212. The edge strands 223 and 224 of the
secondary hanger 222 at the corner with end strand 225 are engaged within the
inwardly directed hooks 175 and 176 on the intermediate forms 165 and 166.
It will be appreciated that the secondary hanger 222 will extend onto a primary
hanger forming a run which extends normal to the run formed by the secondary
hanger 212, In Figure 22 the center form includes the strap 50 extending from
the eye 155 to the rod 200 and held in place by the nut fasteners shown.

) Accordingly, a wide variety of constructions may be formed with the transition.

While the invention has been shown supported from steel I-beams, it will

be appreciated that there are a wide variety of other structures from which the
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suspended. These include girders, angle bars; a wide variety of purlins, or a
metal or concrete deck. It will be appreciated that there are a wide variety of
hangers which will suspend threaded rod from such structural mémbers and that
with the bresent invention a low cost easily fébricated support and distribution
system for communications cable can readily be retrofitted above a suspended
ceiling for the proper organization, care and distribution of such sensitive cable.

Although the invention has been shown and described with respect to
certain preferred embodiments, it is obvious that equivalent alterations and
modifications will occur to others skilled in the art upon the reading and
understanding of this specification. The present invention includes all such
equivalent alterations and modifications, and is limited only by the scope of the

claims.

-18-



10" 9F10% & ()-9 710% & ()-36678):+:,:}[<1@
10° 0S9F10% o& () -!$$10% o' o0& () - F! $$10% 0" 0& () - F$$10% o& () - F! Lg#108R 2004
& ()-Lg#l0% o0& ()-,:-:.:;::> ?BgH@
10" 0S& #10% 0&' ()-!+y' $10YRRE ()-!y' $10% 0' 0&' ()-y' $10% r& ()-1 9810% o0& () -
10' 0 10' 0BB BBBB7C~DD = 10' o! & #10%&' ()- ! & #10%&' ()- &F #109%& () -
@10%& ()- 10'o 10' o 10' oL9F10% o0& ()-Di 1111 MP~\ =
10' of $10% & ()-@!f$10% : & ()- @%.10% & ()- 10 10 109910%& ()-!S
$109&' () - PQQQQQORR~_= 10' o! , #109&' () - CHAIMS: () - seL10%& () -
1. A cable support system comprising a series of hangers each
having a supporting generally trough-shape bottom, and a secondary hanger
supported within each hanger and extending from hanger to hanger to form a
5 longitudinal trough for supporting a bundle of cables therein, characterised in
that the secondary hanger is flexible sheet material conforming to the trough

shape bottom to form the longitudinal trough.

2. A system as set forth in claim 1 wherein said flexible sheet

10  material is an open mesh having oriented plastic tensile strands.

3. A system as set forth in claim 1 including clip means to secure the
flexible sheet material to the interior of each hanger at at least each edge of

15  such sheet material.

4. A system as set forth in claim 1 wherein said flexible sheet
material is a plastic mesh which is at least 60%-90% open.
20
5. A system as set forth in claim 1 wherein said flexible sheet

material is formed from rolls of such sheet material joined end-to-end.
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5 7. A system as set forth in claim 1 wherein said primary hanger
includes a center rod connection integrally formed with one side of the hanger
leaving the other side open for insertion of said flexible sheet material

secondary hanger and the cable.

10 8. A system as set forth in claim 1 wherein said primary hanger
includes a center rod connection integrally formed with one side of the
hanger leaving the other side open for insertion of the flexible sheet material
secondary hanger and cable, and removable strap means operative to extend
from the other side of the hanger to the center rod connection to close the open
15  side and support both sides of the hanger symmetrically from the center rod

connection.

9. A system as set forth in claim 1 including, a transition support
comprising a center support, and a bottom center bendable strut extending on
20 each side of said center support, upwardly extending generally trough-shape
supports on each side of said center support and secured to said bendable
strut, and means to secure an end of said flexible sheet secondary hanger to
said transition support so that said cable tray will be directed through transitions

dictated by the ending of said strut.
20
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a rod form fabrication, and clip means operative to secure said secondary

hanger to said transition support by embracing the rod form fabrication.

11. A system as set forth in claim 10 wherein said trough-shape
supports at each end of said strut are paired, with each of said pair

fitting within said clip means.

10 12. A system as set forth in claim 9 including a right and left trough-
shape support symmetrically positioned on each side of said center support,
and means to secure an edge of a secondary hanger to said right and left

trough-shape supports to form the stem of a Tee.

15 13. A method of supporting and organizing a bundle of cables
comprising the steps of supporting at least two primary hangers from building
structures, each primary hanger including an upwardly opening trough-shape
bottom support, stringing between said primary hangers a secondary hanger
conforming to the upwardly opening trough-shape supports to form an upwardly

20  opening trough between said primary hangers, characterised in that said
secondary hanger is flexible sheet material longitudinally flexed to conform to
the trough shape supports to form said trough and then laying cables into said
upwardly opening trough to support a bundle of cables in organized fashion

extending between said primary hangers.

21



110< 10< 10<L@ 10%<& ()-510%& ()-: T/ OdBbC@ 10% \ & 10% H H&' () - @

10%4& () - @10%4& () - @Qy 10%& ()--

109% S 10948 ()- 96 10%4&' () - @& 10%4& ()-S 'S

10948’ () - SFL0%H&' () - S- 10%4& () - bHIEbC@S 109% S69! 10%48: () - S4

10964’ () - S2310%48 () - OF" 109%4&' () - SY. f 10%4& ()-,,, mMLO%& ()-"j bCES
109 &10%& ()- 109%& ()-&109%&’ ()- 10H 10H 10H; 109%H& () - S910%& () - ?dEbCES
1098 f Lif 109 () - 109 ()-10% ()- 10%&' ()-S10%& ()- SI0% ()- <DdEbC@S
10% * 109%& ()-F( 109%& ()-f&L0%& ()-!f10%& ()- 10% ()-y10% ()- &q[ dELCES
109% Y7Z10%: ()-,5 109%& ()-3 10%& ()- SOy 109%&' ()-.& 109%& ()-,- 10%& ()-
109% z10% & () -, 10% A ropthddlaoset folth inolain 13 Biclevimg the sEepiooaecuying S@ihCas
109, Sg 100 & ()-& "10% & ()- @10% & ()-10% & () - 10% & () -
9Y" 10% & () fiddsiEeeEdndafp hanget 88tedch troubhshaife&uppottd

10% & () -,

10

15

20

#110% & ()-SI'10% & ()-- 10% & () - 2>AdYNC@ 10% 10\

15. A method as set forth in claim 13 including the step of providing the
flexible secondary hanger from an open mesh with plastic tensile resistant

oriented strands.

16. A method as set forth in claim 13 including the step of providing
each primary hanger with a centered rod connection above the trough-shape
bottom support integrally connected to the support on one side thereof leaving
the outer side open to receive the secondary hanger and one or more cables.

17. A method as set forth in claim 16 including the step of closing the
other open side with a strap loading both ends of the trough-shape support from

the rod connection.

18. A method as set forth in claim 13 including the step of fabricating
the flexible secondary hanger from rolls of flexible mesh material connected

end-to-end.

19. A method as set forth in claim 18 including the step of connecting

the rolls of mesh material end-to-end with plastic clips.
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5
21. A method as set forth in claim 13 including the step of securing
the secondary hanger to said primary hanger at at least each edge of said
secondary hanger.
10
22. A method as set forth in claim 13 including the step of utilizing a
wire form transition with said secondary hanger to form curves, elbows, and
Tees.
15 23. A method as set forth in claim 22 including the step of providing the

transition with a bendable horizontal bottom strut to obtain a desired curvature

or change in elevation.

24. A method as set forth in claim 23 including the step of providing the

20 transition with a center form to suspend the transition from a threaded rod.
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