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96- 122 SG SPECI FI CATI ON o
TELECOMMUNI CATI ONS CABLE MANAGEMENT FI ELD OF THE | NVENTI O s

This invention relates to managenent of cabling . and in particular to
t he managenent of data and voice comuni cati ons ca139I6| ng which is
ternmnated to patch panels, 5 racks and the like. @ SGnventi on

S articularly concer ned d radius management.
BACK(Q;‘RCIJND OF THE | NVENTI ON Wé{)ECEE.PéETL@ the telecomunications

i ndustry it is 10 comonpl ace for |arge.nunbers of connectors to be
| oose at Si n9| ebpgabidinT ERFTONS RASL A MiREiPane! . Typi cal ly
| ar ge nunbers of cabl es W nectors. It is
desirable for the cables to be arranged neatly and tidily at the

rear of the ppoELDfoOF StHy 1rovEREEONLS removal of a single given cable
easy and secondly to a an unsjghtly mess of cable. It is also

i nportant that the éhl?ﬁ%ﬂy?ﬂt%9R3¥§&ﬂ RdE TRARIMARE (9% eadling
connections tamd in pareicohnecter £Heo haﬁaqsmeigﬁr%tﬂ 8?;&6? ta'ﬁ‘a t&ﬁ%@gg it
S acr,oss 0 a

panel whi ch a m‘rgng%%i&fl es%t n%ewhgﬁr}%atermlﬂ?&se? © patc gr? nts
al | ow s¥rai n ¥a¢kef dngd e cdiikes to Fhe invenpiowmi did. particularly

W have undergsoackidituitie’& Jﬁ@ %e?ad”‘rfa‘drﬁ&z@e'inan?ge%ne%om emw th cabling

hi gh data rate or higher spee signals ransport high data rate
signal s over UTP (Unshi el ded Twi sted Pair) cable the installer nust

avoi d BACKEROUND DR aHE rmadisy@iogdui renent and avoi d over cinchi n]g
' variety o
physi cal problens such HE cFARked S RERRRTIRELAGns. ol quRledy w o6 oris
i nsul at® on, cronm@iElace ey, laagle aiimberehof connectors to be loose at

a single location, for example on a patch panel. Typically

large numbers of cables will be connected to the

connectors. It is desirable for the cables to be arranged

neatly and tidily at the rear of the panel firstly to make

15 removal of a single given cable easy and secondly to avoid

an unsightly mess of cable. It is also important that the

mass of the cable does not cause the cable connections to

the connectors to become overstrained. To that end it is

known to provide a bar or tray across the back of the patch

20 panel which allows cable ties to be inserted. These

arrangements allow strain relief for the cables to be
provided.

We have understood that there exists a further

problem with cabling high data rate or higher speed

25 signals. To transport high data rate signals over UTP

(Unshielded Twisted Pair) cable the installer must avoid

exceeding a bend radius requirement and avoid over cinching

the cable. Over bending or over cinching may cause a

variety of physical problems such as cracked insulation,

30 extruded wire or ins&iation, or broken wires, each of which

may cause changes in the attenuation and cross talk

characteristics of the media. TIA (Telecommunications

Industry Association) regulations dictate that the smallest
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may cause changes in the attenuation and cross talk characteristics
of the nedi a. TIA (Tel ecomruni cati ons | ndustry Associ ati on)

regul ations dictate that the small est 1
96- 122 SG bend radius allowable for a UTP cable ig.4,5,ngg the
cabl e di ameter . OBJECTS OF THE | NVENTI ON °9

I s an obj ect m%]']:eadﬂiée'lltl'l%atb eP Q¥ geU‘f‘P cable Iflé‘btl & 4B Mable
arr angement 1ch overcones or alleviates t he di sadvant ages

di scussed abddiameter. It is a further object of the invention
to provi de a cabl e managenent arrangenent whi ch manages the 10
bend radi us of cabl es. It is a still further object of the
i nventi on to OBJECTS QF, ZHE, INVENIION wnagenent arrangenent which prevents

over 5 ci nchi ng ofTtcabd can objBct cBUMMARY: Bredtion hI\MENjﬁlh_»aNide a
The i nvention provides a cabl e managenent tr Wi a ural i,ty of
o6 e pannoredb e enehy &rTRRSERaRE v oversored b dlndviares &

rel ativel y naiheowlisddvankages discuskld ebotbe channel are arcuate and are

chosen not to 20 exgged;they @rpe{)gﬁéﬁ]lél ; bepd rm‘*‘-ﬁt%ﬁ,}{%

It

cabl e. The wal | s "are symmetrical abo annel axis so
cabl e can be RufsEde R f ¢ahd @ nARAJeReERt oprrARgerent which manpges dliedes
are ari@nged Hdhd RaBMd I aPiehe channel s and function as

continuations of adjacent virtue of .the

guide walls. 25 . B
curvature of the walls i ’%hé‘ still SHFH%eEh%]Pﬂ%?%P%atH}%SWV&P‘?%%e
tray cannot exeseidle a cablleehanagEinghith Serandgasknts whikls priacnits dveaged.

Apertures cinching of cables.

15 SUMMARY OF THE INVENTION
The invention provides a cable management tray
with a plurality of cable channels. The channels have a
relatively wide entrance and a relatively narrow exit. The
walls of the channel are arcuate and are chosen not to

20 exceed the maximum permissible bend radius of the cable.
The walls are symmetrical about the channel axis so that
cable can be inserted from either side of the tray.
Further guides are arranged in the entrance of the channels
and function as continuations of adjacent guide walls.

25 By virtue of the curvature of the walls of the
guide channels, cables fed into the tray cannot exceed
their maximum bend radius and so become damaged. Apertures
for cable ties are provided. The cable ties are preferably
made to include a hook and loop fastener. A mounting means

30 is provided for connection of the tray to a communications
assembly. The mounting means includes a pair of arms
which, when in position, define an area between the tray
and the assembly through which cables may be fed.
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for cable ties are provided. The cable ties are preferably made to

i ncl ude a hook and | oop fastener. A nounting neans 30 is provided for
connection of the tray to a comrunications assenbly. The nounti ng
means includes a pair of arns whi ch, when in positign, ggfine an area
bet ween the tray and the assenbly through which cabP&s? ysﬁe fed.

2 BRIEF DESC : 96-122 5G

BRI EF DESCR THE DRAWINGS: | {ho drawi ngs:

Figure 1 is a perspectii® thewswingsshl e management tray enbodying
the invention; 5 Flgure Ri gyee £ 'ﬁef’sﬁ&cﬁﬂxﬁg theu ' 8¥ o; FigHe 1

and u is.a perspective view of the tray o

Fi gure 1 nnuhT%EPQﬁP%ﬁkmﬁ?ﬂV FRAAYIRNG hen igaenEignianged thereon.

Figure 2 is a plan of the tray of Figure 1; and
Figure 3 is a perspective view of the tray of

Figure 1 mounted on a patch panel and with cable arranged
thereon.
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96-122 8G

DETAILED DESCRIPTION:

Figure 1 illustrates a cable management tray
generally indicated by the reference numeral 10. The tray
comprises a generally rectangular base 12 having a
dependent flange 14 at its front edge 16. The base has
opposed sides 18, 20, the front edge 16 and a rear edge 22.
Arranged towards the front edge in two parallel rows,
themselves parallel to front edge 16 is a series of
elongate apertures 24 which are each long enough to receive
a tie wrap. In example illustrated there are two rows of
five elongate apertures, a total of ten, although the
number may be varied as circumstances dictate.

The front edge 16 also has a pair of recesses 26,
one at each end of approximately the same length as the
elongate apertures 24. The recesses 26 are also provided
for receiving cable ties.

At the rear of the base is a éeries of five cable
guides 28 which define four cable channels 30. Each cable
guide comprises a set of three raised walls 32, 34 and 36
having a generally triangular plan with a pair of equal but
oppositely curved sides as can be seen from figure 3.
Whilst the rear wall 32 is not strictly necessary, other
than to give strength, the side walls 34 and 36 are shaped
to follow the desired bend of the cable to be inserted into
the cable channel. Thus, in order to meet TIA regulations
the side walls of the cable guide are shaped to prevent the
incoming cable from having a bend radius of not less than
four times the largest four pair UTP cable diameter. It
will be seen from figure 2 that the walls 34 and 36 are
only partially curved along their length, a portion 37 of
each towards the rear edge of the base being straight. The
length of the curve is not important provided that the bend
management radius requirements mentioned previously are
met. Similarly the geometric curved used, such as a
circular or parabolic curve is not important provided that
the bend management requirements are met at all points

along the curve.
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DETAI LED DESCRI PTI ON: Figure 1 illustrates a cable

managenent tray generally indicated by the reference nuneral 10. The
tray conprises a generally rectangul ar base 12 having a 5

dependent flange 14 at its front edge 16. The base has 96=122 osed
sides 18, 20, the front edge 16 and a rear edge 22. Art'anged t owar ds

the front edge in tvvo E@r aki{fl 'io%v"sa?en +hatt NE %54\%&%1al hg! ﬁcﬂsfﬁom

edge 16 is a series el o € apertures are each | ong
enough to reé‘§|1§§1Y§1Y wide emﬂﬁdéb on nenkuapFe 31U uer accadlEserandra two

rows of relhtYQeliORGALRWRPSEItI 83, a A9t BheOnculh &ftéaéﬁhchme
nunber may be varled as circunstances dictate. front

edge 16 al sochaBdnglpd0 i 2Eranged agfurther gyide,wall.y eWBeOP“ er
appr oxisrat el ghbhfiesdnRavengtduitte W201138a, Bl WRY6H emrzerénarp@ﬂ d4cuatke

26 I
A the rear BRLLnaERaBRSHs ok cusprothst S, BadaneBt Slondals ARETSETRA ch
define four @abht theanerflso80th&acdw cadttthest fronguilee fomtpredges aThet of

three ral sedyuh! 3937 PO sl?Qnar BRYI AR SRS AJ Loyl as ool an

with a pair equ al poSit e OPEaR n from
figure 3. levelmnnthttmweﬁnant\ﬁﬂqe:nf|th@osléeraperyunecesgadpve&ther

than 4@ 9'Vewi%ﬁeﬁﬂEhreEPGeﬁb@eowakhé EﬁnégdaﬁérﬁﬁﬁeSha@ﬁg arc of Eﬁef0||0W
t he desired bend of _the cablé to be inserted Tnto 25 he cabl e channel .

Thus, in ord8Rdt Bahd&t 1% gheegh) B9 ke continuatign Qfdé:hﬁalwv&r °ffh*e' €abl e
gui de are shaaui be ﬂh@V@.ﬂt)abbﬂt cable bﬁaﬁﬁemgfe@ﬁba byoghaawljgcanhend
radi us of not ss thaﬁ ur t| h€12§% est four Ealr able
di anet er . 18°gui Il B§u§% atSt B &% ngéﬂnaﬁ

are 30 ontyeparclaflgabMevgdldéomgllhb$b | ength, a portion 37 of

each ngards the rear ?ﬂge195egh§%2ﬁ_ei§f ﬁ?ré?éﬂuhaqgeﬁulde wggﬂgth of

the carve is not inportant provi agenent fadi us
requi r enent s4fant Poridui gl ea¥euspynade of tw0rm@pose¢nﬁr¢aat9 pREtdeBRetric

curved used, 428UCh anhd 43§a b¢l rca&aairn Ort il aPel b@ CUEyEn | BoPeiohMREr t ant

provi ded that the bend qg regui renents are net, at aII g0|nts
al ong the cuFbesen to be a continu tlon of the curve gf the side of t
adjacent cable channel. Thus portion 42a is shaped to
20 follow the curve of side walls 34b, portion 44a is shaped

to follow the curve of side wall 34c and so on.

It is to be understood that the actual curvature
of the side walls of the guides and of the further guides
is unimportant provided that the cable fed through the

25 guide channels cannot exceed the permitted bend radius.

The walls 32, 34, 36 of the cable guides define
an interior space in which is provided further elongate
slots 46a, b and 48a, b and ¢ for cable ties. Generally

30 the slots extend in a direction which allows cable ties to
be arranged across cables. Examples of how cable ties may
extend are shown in shaded bands 50 in figure 2. It will
be noted that the slots in the three center cable guides
are cruciform whereas the endmost guides have an elongate

35 slot parallel to the sides 18, 20 of the tray. This
difference is purely due to space requirements and other

arrangements may be adopted.



96- 122 SG It will be seen that each channel 30 has a

relatively wde nmouth or entrance 31 for cables and a relatively
narrow exit 33. At the nouth of each cable channel 30 is arranged
a further guide wall. The outer 5 channel' s have a g de, 38a, b
which is a shaped arcuate wal | arranged between the two adj acent

el ongate apertures ¢ 8k 4 f1 bhe ﬁgvxbf_.%t‘?gét J0Pet RRef ONt
edge. The wal | 38 ?séangl e]ﬂ&s% ?ﬁa |?s fron cerélcs e

appr oxi mat el Fray at the.sides ias Extensdpnscafethor QueemioRt side wapdland

| evel 10 Wda) e RrRdegRitdrncle icapte %BQEEHVQBa TEeaﬁﬂCaQEotBQ .
end walls is chosen tqQ be %ogg nuati on of theé curve of of

the adj acent ¥aFECOFAMRPLt bRAeA2ES- t AL &l firee ehds" Eﬁ‘ﬁl 8rgs§i 5@' Thus
t he guisde walsla If3ave Sncamt@(tsasw,slm Pér attachmdiet at6¢ af padbhepgtielle wal |
36b. 15 e [ ca hannel s eac V. ui |1

40a, b whi chfgraé“ (?rrme f{}gvé) opggsén’%a% ggatogepor |%ﬁa§b9e ggur\{ﬁzé,g B and
44a, b. Agaipairt lef mpoﬂoea@@crwmm iepgage in correkpoeding badoks in

Thus por ti on 2 LR Fie £l =1 AhP il 52, 24 AU PEETE CERPE 310

portion 44a betyespethem for xeqeivisw cablingvehen theldney lissmeuntedso on.

I't isileo be yndepatieednthat the actual curvature of the side walls of
t he gui des and of the fuyrther _guides I S uni nport ant Erow ded that the
cabl e fed through the F39ureqdi§roes b @i manageneay thavpBePHrtedd bend

radi us. at the rearThefwalas i}atcﬁ4 gﬁfhem‘ t 8e. cabl esppixes define
o0 e o SABROBIER AP R | A5 SIHALE, g en fhEehOT °

and 48a, b an or ca
di recti on whivened! [6@wandalsine tsua'm tkdock 62 bles ashewnyein aﬁlmise cabl edn

Exanplygs OftQ%\é(ﬁEﬁ%esﬁs' §s ﬁ?«){vme f@f‘taerﬂ:[racrrfeé*ﬂiw&d naiﬁaﬂeﬂy?ﬂegi 50 in

figure 2. be hot ed at the ots in the 'three cen
gui des P&Pélcﬂeéﬂﬂoﬁﬁpﬁﬁéﬁe§§ FﬁeSéﬁd#6§Fk§uﬁH§§nEG@elantEPoﬁ§H§e 35

sl ot paral |l eloft @nirde.si q*;%ml%heZQeais blfe thka¥%onnedbb® block dbf Eetenge is

purely due t%w%p%gg B§Q¥E£§”§Hé31§&lon Jksplacement connectors 64. In

the figure only the top row 64 a to d is visible, a similar

20 row is arranged beneath the cable tray. An example of a

suitable connector is the KATT (TM) connector sold by Mod-

Tap corporation of Harvard, MA. Each insulation

displacement connector has eight insulation displacenment

contacts (not shown) to each of which is terminated an

25 insulation wire 66 of a cable 68. Thus in the connector

block shown, there are terminated 64 wires from eight

separate cables. The incoming cables are arranged such

that two cables are fed through each cable channel 30.

Preferably the cables in a given channel are terminated to

30 the insulation displacement connectors immediately above

and below that channel. Thus, in the figure, the two

cables in the left end cable channel are terminated to the

leftmost upper and lower insulation displacement
connectors.,

35 It can also be seen in figure 3 that the cable is

introduced into the tray from the left hand side of the

tray and is guided along the left hand side walls 36 of the

6



arrangenments may b® adopt ed. 5

96- 122 SG A pair of arnms 52, 54 extend fromthe rear of
t he tray at the sides as extensions of the outernost side malls
34a, 36e of the outernost cable guides 28a, e and al so as

extensi on of the base. At their free ends the arms 52, 56~ 122Sgs'have

ts 56, 58 hnent  t t lik
Zﬁungnple of*? ggng: éﬁ%§U%t8P§ gggﬁg angaFPr3ﬂ°@ﬁbp3%e§%§ &Hrgﬁeﬁnéage
i n correspondabdesyuidesn As allttiee muiddsngreusyametrithd eabieSean54
define a SPake %troducedb‘?%r‘éﬁeréféﬁ%@ Qe %Cre'%{é‘ %g' | ”ﬂowﬁf ”‘? ”ay

I's nounted 1 e’ ca
managenent tWé}1n§@nﬁ@@reClatedathathén ﬁéaernetlva ephpdhmepﬁnbﬁVlBG

Bl ockss of  only P QEOMFURI (BHHIASiRS OfF%-of' E‘oﬁ@“BE@.@ Wbde pat ch

panel 60 and oné such block 62 1's shown igure 3. An aperture 63
I's provided pEPAucedrt her bl ock, and a typlcal panel woul d i ncl ude

up to six bl ocks arrana@dol&ﬂdﬂhriHBflgure 0fakdr e@rekr aRdnsl gsLabrof the
connect or bl oc ext ow of_ four sul a | ace

connectors 6% Eﬁﬁztleseg% hJZMgﬁﬂdy% 1P 1 BEAGRp rgmﬁgﬁkﬁgiﬁdlsggrﬁ?geble

a sinmlar 20for ruhe | scableakded himeat hobke axabl eyér fastefierexaugi easf a

sui t ahlye CO”QE?E?ha(ﬁThE K@&Ttﬁzw%lsﬁgge%tgﬁréglQ?BXeNQQe 70 axte

corporation nsul a acerrent
connect or ha§r@ugﬁtthnsgabﬁagnaau§peateﬁahry point euheathe tney,shben) to

each of whichibg b%&ﬂbnéhathQOaéh thénéﬂaahbgﬂ @ﬁ&ﬁgﬁ@eogpérﬁéPéﬁ §§
Thus in the connector k shown, there are ferm nated W res

fromeight each °§e5%?a?%r%%%?%sr°wﬁ7%9|9ﬂu5§eh§n$5ﬂl &ddgre ZPPaABRET such
that two Cabtiésaéeefédchhaaugbdeﬁﬁboﬁ§b|EhéhaMBﬁbaBQ aperturePigf €nabl y

e P38Les ! BoAnde oISk oR Sp°LHLNLATcHS DucsebDE ABSHLELLOT,
the central cable guide. It will be noted that the
apertures are of sufficient width to receive two cable
ties.

The invention as described has the advantage that

20 the bend radius of cables attached to a patch panel or
similar apparatus may be manage simply by attachment of the
management tray. In this manner the danger of damage to
the cable with the consequent risk of loss of performance
is minimized.

25 Various modifications to the embodiment described
are possible without departing from the spirit and scope of
the invention. For example, the number of cable guides per
tray may vary. This is simply a matter of convenience and
should be chosen in accordance with the length of block 62.

30 Whilst it is preferred that the tray be made from a clear
plastics material as this allows illumination of the
terminations below the tray this is not essential and other
materials, not necessarily clear, may be used.

The tray has been described as a base having

35 guides defined by upstanding walls. Alternatively the
features could be defined by depressed channels formed to
depend from the base. Such an arrangement is effectively

7



and bel ow t hat channel . Thus, in the figure, the two cables in the

l.eft end cable channel are termnated to the | eft most  upper and

| ower i nsul ati on di spl acenent connectors. 35 It can
al so be seen in figure 3 that the cable is introdqﬁﬁgjiu¢$the tray
fromthe left hand side of the tray and is guided along the |eft

hand si de wa t,he s :
0o 125 S e AlgLiveC ingge of the structure described and Saually
cabl e gui deseffeckiverhe gui des are symmetrical cable can b

e
introduced from either 15 dacRf chBfe g i@Vde HREMSIbed tthere is W Paik€or
appreci ated that _.an alternative enbodj nent haV|ngab5, onlﬁ gU|des for

&ill n

cabl e i nsert 839l GHEVEHdcORRRFEA pitde wallsgy be erstood

Al so slgown i hbitgWAyS @i éHr e8RS @ked be cARlE ifesaBle 18, and
74 in place. __A sui t.he cable ties is a hook and

abl.e mgteri al ., fo
eye fastener °%d&ht %rfsucgangE?oo??ﬂi&§e ?#l?qﬁaqﬁiﬂﬁe a first cable tie
70 extends around the cables at their entry point onto the tray, the
ties being fed through the end nost el ongate apertures of each of
the parallel rows 24 on the entry side. The other ties are each
| ooped through the elongate aperture in the 15 endnost cabl e gui de and
t hrough the cruciform aperture in the central cabl e guide. It wll
be noted that the apertures are of sufficient width to receive two
cabl e ties. The invention as described has the
advant age that 20 the bend radius of cables attached to a patch panel or
simlar apparatus may be nanage sinply by attachnment of the
managenent tray. In this manner the danger of danage to t he cabl e
wi th the consequent risk of |oss of perfornmance is mnimzed.



25 . Various nodifications to the enbodi nent descri bed

are possible without departing fromthe spirit and scope of t he

i nvention. For exanple, the nunmber of cabl e guides per tray may
vary. This is sinply a matter of conveni ence and s@@u&f%tgcchosen in
accordance with the length of block 62. 30 Whilst it is preferred that
the tray be maderlnem a cl ear pl astics material as this all ows
illumnation of the termnat{gons below the tray this is ngt essenti al
and ot her materi ds, nof n@ébg§aHW%qu%§%Qt RPAFafLy. for a

The tray has ceemandeatiohed asassdmisley havhaging agui desugeiivgd byf

upst andi ng . . atjvely the features ¢ d_be defined by
depressed c\kll\%lr? AEL lf:'(%lrt ﬁrgé‘ gt oo onn Ct%lté%e rﬁ?cﬁ oﬁﬂ"ﬁggba%%’ﬂes%c I?O:SWGCteg
arrangénent itherktect thel ppparatus comprising: 7

96- 122 SG t he negat.l [ .0 he structure described and equal ly
ef fective. 3 Ehﬁgeeggﬁﬁéa%P% qui de described there is a pair of

equal |y curved, opposed@ RMakitys. oft gwilde pealkfiepst & strayi hgachnly

one of thesegudles wigRd d&f tAiNedai Guidl! &Hahnel n&PlNg i At RRAWEEGHyOM one
side of the %&%%'entrance for cables and a relatively narrow exit for
10 cables to said communications assembly, of the guide walls

being arcuate and having a radius of curvature not less

than a predetermined permissible bend radius.

2. A cable management apparatus according to
15 claim 1, wherein each guide wall has a radius of curvature
not less than a predetermined permissible bend radius.

3. A cable management apparatus according to
claim 1, wherein a further cable guide is arranged in the
20 relatively wide entrance of each said channel.

4. A cable management apparatus according to
claim 3, wherein the further cable guide is arcuate and
formed as an extension of the curvature of a side wall of

25 an adjacent channel.

5. A cable management apparatus according to
claim 1, wherein the curvature of the side wall is chosen
such that is not less than four times the maximum cable

30 diameter.

6. A cable management apparatus according to
claim 1, comprising a plurality of apertures in the tray
arranged to receive cable ties.

L
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7. A cable management apparatus according to
claim 6, wherein the cable ties include hook and 1loop
fasteners.

8. A cable management apparatus according to
claim 6, wherein the apertures are arranged in the two
parallel rows.

9. A cable management apparatus according to
claim 1, wherein the tray further comprises a pair of
mounting arms for mounting the tray to the communications

assembly.

10. A cable management apparatus according to
claim 1, wherein each guide wall is one of a pair of guide
walls, said guide channel being defined between the guide
walls,

11. A cable management apparatus according to
claim 10, wherein both walls of =aid pair of guide walls
are arcuate and have a radius of curvature not less than a

predetermined permissible bend radius.

12. A cable management apparatus according to
claim 4, wherein one or more of the further cable guides
comprise two arcuate portions having equal but opposed
curvatures whereby one portion is formed as an extension of
one adjacent channel side wall and the other portion is
formed as an extension of another adjacent side wall

channel.

[
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VE CLAI M 1. A cable nmanagenent apparatus for a
conmuni cati ons assenbl y havi ng a plurality of

comuni cati ons connectors each having cabl es connected 5 thereto, the
apparatus conpri sing: a cable tray; and _ a
plurality of guide walls on the tray, each gui de mépllagfﬁﬁing a

gui de channel having a yglativgly 4 ees tﬁé&@geggwtanca%ga aﬁ@jl ef_smand?; of

relatively narrow exit %or 10 ca I'd commurii'cati ons assenb
t he gui de wal Femmunicatpensg apssemdlind HBNMIMY a radi uPlotraddtyat uref not

| ess t Baitman PELELERE M ASth PSS SidAlc® PaRG1hadi Hable connected
2. A cabl e nagenent aggaratus according to 15 claim1, wherein each
gui de wal | ha5P8YFEA; USRS FARRARARYF FOMPTiSingsi | ess than a predet er ni ned

permi ssgbl e bend radi usa cable tray; and 3. A cabl e managenent appar atus
according to claim erein furt her bl e gujide i.s arranged in
the 20 rel atively mﬁ%epéHF%gﬁgg e%%ﬁé%ayﬁigﬁaﬁﬁgl¥ge tay, ‘exch

4. A cabl e nudefining appairde whamedr dndghving an artaatbe 3pomtiboriand he

further cabl eag@%gidg %ffcuéggvéﬂflge t f]?e{sr?dt%%nla.naexﬁfgéé‘e&rﬁ){né&e

curvature of a side wall of _an adj acent channe 5.
A cabl e manage®ERtSSbpie erd aadiufiong to claim1, wherein the
curvatupe of the side wall is chosen such that is not |ess than four

ti mes the maxi mum cabl e, 30 di ter. 6. A cable
managenent appar at us adB%Tdiﬁchgq% managiepent: anRFRANS AFPIA MRty of
apertures in ¢heitris, whereiaw theggdide walks \@re aklrantiedsside by side

to form a row of guide channels, the apparatus further
comprising a further cable guide associated with each guide

15 channel, the further cable gquide for a respective guide
channel being located in an entrance portion of an adjacent
guide channel.

15. A cable management apparatus according to
20 claim 14, wherein each guide wall is one of a pair of guide
walls, the guide channels being defined between the pairs

of guide walls.

16. A cable management apparatus according to
25 claim 15, wherein each wall of said pair of guide walls has
a curvature not less than a predetermined bend radius,
wherein each guide channel comprises a pair of guide walls
and has a relatively wide entrance and a relatively narrow
exit,
30
17. A cable management apparatus according to
claim 16, wherein each of said pair of guide walls is
arcuate and has a curvature not less than predetermined

R O

permissible bend radius.

i1
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7. A cabl e managenent apparatus according to claim6, wherein the
cabl e ties include hook and | oop f ast eners. 5 _ 8. A
cabl e managenent apparatus according to claim6, wherein tQF
apertures are arranged in the two parallel rows. 96-122 8

9. A cabl e nmanagenent par atus, ac¢cqr,ding to 10 claim1, wherein the
tray further conprises ggbai r o?A ca%lerm%‘?ﬁ%&% PBPAXBYHEI n§OFhedt r ay
to the comunfeariphcations asessleimply  having a pﬂhrﬁ?ix@ble ofII

[ i m r C S
managenent apgshithHcAEEGHL Ybribckdra 6hBhM dayIP’ UalhiBachgrhde gl !

one of a pair of qui , sald guide ¢ ei ng

bet ween t he ggpageto, thgapraratus comprising: 11. A cabl e managenent

apparatgs according to QQcabl§|€§égfihndWWWe!n both walls of said pair of
gui de wal | s are arcuate and "have a radius of curvature not |ess than

a predet er mi ned pRIMEBHY R P3EG @ guide walls on the ypay, A
cabl e manageneath gppir alefd rdogoadygagdéochannel having a relatively wide

entrance for cables and a relatively narrow exit for cables
to said communications assembly, at least one of the gquide
10 walls of each pair being arcuate and having a radius of
curvature not less than a predetermined permissible bend
radius,
wherein, the channels each have an entrance and
an exit, and are arranged in a line, whereby each guide
15 channel has at least one adjacent guide channel; and
a plurality of further cable guides arranged at
the guide channel entrances, each guide channel having a
respective further cable guide arranged at the entrance to
the adjacent guide channel.

20
19. A cable management apparatus éccording to
claim 1, wherein each arcuate guide wall has a radius of
curvature not less than a predetermined permissible bend
radius.
25

20. A cable management apparatus according to
claim 1, wherein each guide channel is defined by a pair of
arcuate guide walls having an equal and opposite curvature.

N GO
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25  claim4, wherein one or nore of the further cable gui des

conprise two arcuate portions having equal but opposed curvatures
whereby one portion is forned as an extension of one adj acent channel
side wall and the other portion is formed as an ext i anot her
adj acent side wall 30 channel . eli%k Yo

10 96- 122 SG

13. A b#ggznanagenent apparatus for comuni cati ons
assenbly haEEhQ_JuHQH_ﬁ&ﬂl@ﬂﬁl&&&éﬁﬁﬂ&ﬂéﬁﬂﬂﬂ&bnnun|catlons connectors
each having cabl e connect ed thereto, the apparatus conprising: 5
a cable tray; and a plurality of guide walls on the tray,
each def i ni Agcabyni BRNRYRIRRE apRATARNS ¢ neludes, & &Xpyr PAYANEnE

a radiug of cygpyat dEeapak |f6%5 cbRaBcRiBhsdebeancBaflunicatiolsr Bkg&bhg bend

radi us. 10 cabl e, paratus .ageor
claim 13, whefB8fn3t Hgdﬁuﬁ‘ﬁ‘é"%ﬂ sp%]aﬂr*?ya&dggﬁ@e% E} c4 ggf orm
a row of gui derchabeeyside heakipar Fheschanhéks have a redeivelygnartowt her

cabl e gui de aggeei ghgd Wéé}a%%l%'vﬁ%el entr G {06 EHELREL-&2BEC

gui de for a réesSpective
the walls 1s chosen not to exceed a predetermined maximum

10 cable bend radius. Further guides are arranged in the
channel entrances as extensions of adjacent channel side
walls.

ﬁgumﬁb
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channel. bei'ng located in an entrance portion of an adjacent gui de
channel . 15. A cabl e nanagenent apparatus according to 20
claim 14, wherein each guide wall is one of a pair of guide wal | s,

t he gui de channel s being defined between the pairs of guide walls.
16. A cabl e managenent apparatus according to 25 cl ai m 15, wherein each
wal | of said pair of guide walls has a curvature not less than a

pr edet er mi ned bend radi us, wherdin2kach gui de channel conprises a
pair of guide walls and has a relatively w de gntrance and a

rel atively narrow exit. 30 17 cabl e managenent
appar atus according to claim 16, wher"’ of 3 d pair of guide
walls is arcuate and has a curvature NN regglsinined

per m ssi bl e bend radi us.
?J\ 3 '{j‘g \ app?ﬂat us for a

96- 122 SG
thfZ@o, t he
: a

conmuni cati ons assenbl y havi n
comuni cati ons connectors each hAyi
apparatus conprising: 5

plurality of pairs of gui?@ al ks og ba)f] pdefining a
gui de channel havi gg a 32 ati Wﬂ o=t ) g and a
relatively‘,.rrOM/ [ N . —affs wssenbl y
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an exit, and are arranged in a line, whereby each guide 15 channel has

at | east one adjacent gui de channel; and a plurality of
further cable guides arranged at t he gui de channel entrances, each
gui de channel having a respective further cable guide arranged at
the entrance to t he adj acent gui de channel. 20 19.
A cabl e nanagenent appar at us accordinqégé claim1, wherein each
arcuate guide wall has a radius of ~?curvature not | ess than a

pr edet er mi ned perm ssi bl e bend radi us. 25 20. A
cabl e managenent apparatus according to claim1, wherein each guide
channel is defined by a pair of arcuate guide walls having an equal

and opposite curvature. _ 12




