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1. PiiLD OF THE I'.KVENTION °tb01l.f-r'={ - Lr 
This invention pertains to the 'f05 

telecommunications indus~ry. Mere particularly, thi• 

i~venticn peree.i.ns to a bigh-d.e.n.sicy fiber distribution 
frame for use in the telecommunicacions induscxy. 

2. ;Q!SCBIP'I'ION OF THE l?R!OR ART 
In the telecomrnunieations industry, use of 

fi~e~ ... ~pt~~ "-L1a9 f~~ ca~"P'U(ng P~~n~m(aa~_.. e~ ...... a1S i_s • ... ... ..... ~..... ._.._ '"'--z.-..•• .. ___ ...., __ ..,.., ........ ---:I'•• -

rapidly growing. To interconnect fiber optic equipme.n~, 
fiber distribution frames have been de~eloped. An 

15 example of a prior art fiber diseribueion frame is shown 
in commonly assigned u.s. Patent No. 4,995,688. 

The fiber distribution frame of U.S. Pacent 
No. 4,995,688 includes a so-called connector module 
Cieem 16 in the 1 688 patent) having a frone panel which 

20 carries a plurality of adapters (102) . 2ach of the 
adapters (102) permit& attachment of a fiber optic 
conneccor (100) to both sides of the adapter in order to 
optically connecc two fiber optic cables. 

Typically, th~ back side of the adapters (102) 

25 are provided with conne~eors secured co f ibe~ optic 
cables. The cables are connected eo various pieces of 
fiber opc~c equipment (such as, a fiber-to-copper 
convertor for converting DS-3 signals co opeical 
signals) . 

3.0 '!k-e cOE.Qecti.cns on the back side ~ the. 

adapters are semi-permanent. Namely, while the 
connectors on the back.side of ehe ad.a.peers can be 
easily ramoved, th.ey a~e normally installed with the 

I 
intent to mair.~ain che connection of the conneceor to 

35 Che rear side ! ehe adapeor without frequent future 
changes to the connection. On the f~ont side of the 
adaptor, the fiber optic connector is secured co a fiber 
cable (for e~ample, a jumper cable) for cross-connecting 

. ·, 

t.·. 
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~o ocher pieces of op~ical equipment or~~~~o~tEh~e;;r----~ 
dest:ination. 

With the increase in use of fiber optic cables 
in the telecommu..~ications industry, Lt is desirable to 

5 pro~ide fiber clistribu~ion frames with increased 
densit:.y. By density, it is meant: the number of 
locacions per unic volume or unie area for providing 
connection on the fiber distribucion frame. 

In products made according to the 
10 aforementioned u.s. Patent No. ,,995,688, a typical 

fiber dist~ibution frame will have aboue 576 fiber optic 
connector locations. In the induscry, it is becoming 
desirable to sul:>&cantially increase the density :o be i~ 
excess of 1,400 connec~ors per frame. 

15 Examples of high-density fiber distribution 
frames include a frame marketed under the trademark of 
Fiber Manager by Nor~hern Telecom and described i~ 
Northern Teleco~ Bullecin No. 91-004, Issue No. 2, May, 
1991. Another example ~ncludes the High Density 

20 Inceroonnect System (HDIC) of AT•T as disclosed in its 
Product Bulletin 29870-DLH-7/89, Issue 2. 

One problem associated wi~h prior art high­
density fiber discribution frames is that the prior ~ 
produces require substantial displacement of fiber• when 

25 access to the fiber connectors is required. For 
example, the Norchern Telecom product houses the fibers 
and conneccors in a molded plascic cassette. The 
cassetce is shown on page 7 of the aforementioned 
Northern -Tei.eccm publfcation. 'l'l:ie panie•J.lar cassetce 

30 shown has twelve connectors (paired into six 
colUleceions) . To access any one of the twelve 
conneccors, tha cassecca must be pulled from che f~ame 
approximacely three to four inches at which point the 
caseet~e dropa ~o an access position as shown en page ~ 

JS of che aforementioned bulletin. As a result, even 
though only one connector may ~equire access, a total of 
twelve connectors are displaced with subscancial 



-

[ RECEJYED HZ/Zl 1a:z7 1996 AT 535~86~ 
FROM MERCHANT&GOULD-MPLS 

W095/20175 

PAGE 9 <PRiNTED PAGE 9) l 
(TUE) 02. 20' 96 20: 28/ST. 20: 24/NO. 3560721115 P 9 

3 
THIS SHEET HAS BE 

displacemenc of ~he fiber opcic ca.Cle• as•oc~~Rc~C~EN 
each of the twelve conneccors. 

Unnecessary or excessive displacemenc of fiber 
optic cables is undesirable. As !i!;)e::- cptic cables a:::-e 

S displaced, they are subjec~ to bending and other forces. 
As a fiber bends, che fiber can break rer~lting in losa 
of transmission c.hrough c.he fiber. Since fibers carry 
excremely high signal ra~es, the breakage of a single 
fiber can result in a sul>stantial loss of daca or voice 

10 communica~ions. Telecommunications indus~ry standards 
generally recognize a minimum bending radius af abgut 

one and a half inches for optical fibers. 
It is an objecc of che presenc invention c.o 

provide a fiber distribution frame which permit• high 
lS den~ity, ready access to fiber op~ic connectors and 

minimal displacement o! f ibere when access is being made 
to connectors. 

20 
:I+· S'Q'MKllY or 'rBE XI!D!fl'];QK 

According to a pref erred embodimenc of the 
presenc invention, a cable management system is provided 
which includes a fixture having a plurality of modules 
mounted on che fixture. Each of the modules is moveable 
on ~he fixcure for 1P0vement along a line of travel. A 

25 releasable lock mechanism is provided for releasably 
locking each of the modules in a plurali~y of f i~ed 

positions along the line of cravel. A plurality of 
mating elements is secured to each of ~he modules for 

30 ~eans for connecting a firsc signal transmission cable 

at a rear side of the element with a second signal 
cra..~smission cable at a front side of the elemen~. 

35 

++I. SRXZf DESCg;PTION OF THI DBAWIN'GS 
Fig. 1 is a front, top and right sid~ 

perspective view of a frame aceording eo the present 
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Fig. 2 is a top, fronc and right side 
perspective view of two mounting fixtures according co 
c.he presen-c inven'l:ion enjoined by c:ommon moun~ing 

S bracket:; 
Fig. 3 ~s a top plan ~iew of the mountins 

fixtures of Pie. 2; 
Fig. 4 is a view similar ~o Pig. 2 showing a 

right mounting fixcure pivoted to a down position; 
10 Fig. 5 15 a top, front and right side 

perspective view of a left mounting f i~ture removed from 
a mounting bracket; 

Fig. 6 is a right side elevation view cf the 
mo\Ul.ting fixcure of ~ig. 5; 

lS Fig. 7 ia a front, top and righ~ side 
per$peetive view cf a cross-connect tray including 
adapters; 

Pig. 8 is a front, top and right side 
perspective vie~ of a metallic support platform; 

20 Pig. 9 is a front, top and right side 
perspe~tive view of a left retaining wall; 

Fig. 10 is a right side elevation vie~ of the 
wall of Fig. 9; 

Fig. ll is an enlarged top plan v~ew of a 
25 forward end of the wall of Fig. 9; 

Fig. 12 is a front, top and right side 
perspec~ive view of a intermediaee re~aining wall; 

Fig. 13 is a right side eleva~ion view of the 
wa"'!l of Fig. 12; 

30 Fig. 14 is an en1argad eop plan view of a 
forward end of the wall of Fig. 12; 

Fig. is is a rear, top and left -side 
perspective view of a right retaining wall; 

Fig. 16 is a left side elevation view of ~he 
JS ~all of Fig. 15; 
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Fig. 17 is a top plmi view of La-....:.C2J::Sira.l~GfiQl~~~o~f~ 
the Yall of Fig. 15; '<·'·' 

eig. 18 is a view similar to Fig. 7 showing 

connector modules shifted: 

5 Fig. 19 is a front, top and right side 

perspective view of four mcun~ing fix~ures mouneed in a 

frame with an upper right side fixture pivoc.ed to a clown 

position; 
Pig. 20 is a side right elevation view of the 

10 view of Pig. 19; 

15 

Fig. 21 is a franc., cop and right •ide 
perspeccive view of a connecco~ module according to the 

present inventicr-; 
Fig. 22 is a front elevation view of c.he 

connecc.or module cf Fig. 21; 

Fig. 23 is a view taken along lines· 23-23 of 
Pig. 22; 

Fig. 24 is a view taken along lines 24-24 of 

Fig. 22; 

20 Fig. 25 is a frone, top and right side 

25 

perspective view of a fixture according to che present 

invent~on and connecced to fiber optic cables and; 

Fig. 26 is a eop plan view cf the fixture of 

Fig. 25. 

:CV. DESCl.;[l'"fl:OJ! 0!' THI ppm1nm IKBODDIElfr 

With reference now ~o the several drawing 

figures in which identical elements are numtlered 
'iCiem:ieally t:b:rcughot."'t, a tresc:ript:icm of tlJ:e prefen:ed 

30 embodiment of •the invention will now be provided. 

With inieial refere~ce eo Fig. l, a fiber 

distribu~ion frame 10 is shown. The frame 10 inclu~es 
spaced-apart side walls 12,14 connecced at their upper 

ends by a top wall 16. Connecced co the forward side of 

35 the top wall lG is a trough 18 for carrying cables and 

the like as is conventional. The boctom of the frame 10 

is provided with a pedestal 20 which also has secured to 

---------- - -- ---- ---

1iii~1r 
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i~ a trough 22 for carrying cables and the like. The 
fc:rward edges of the side walla l2,14 are provided with 
a plurality of clips 24 for holding fiber optic cables 
ext.ending ve~tically in front of side ~a.ll.& l.2,14. 

s Contained wi~hin frame 10 between side walls 
12,14 are a plurality of lefc and right mounting 
fix~ures 26,26' (schematically shown in P~g. 1>. A 
decailed description of moun~ing fix~ures 26,26' is 
provided elsewhere in ~his specification. However, cbe 

10 fix~ures 26,26' are mounted wich the fixtures 26,26' 
aligned in two columns of ten fixtures per column with 
the two columns in horizoncal alignmenc. It will be 
appreciated that the specific number of fixcures 26,26' 
and their alignment is shown for the purposes of 

15 illustrating a preferred embodiment and a different 
number and alignment of fixtures can be provided wichin 
a frame 10. 

The fixtures 26,26' are illustrated in Fig. 2 
wi~h the fixtures 2G,26' paired in a common mounting 
bracket 28. The mouncing bracket 2B includea first and 
second mounting plates 30,32 for attachment to walls 
12,14 respectively. First fixed plates 34,36 are 
secured ~o each of mounting plates 30,32, ~espeecively, 
wich the fixed places 34,36 disposed in parallel, 

25 spaced-apar~ alignment and connected by a pivoc rod 3e.· 

Second fixed plates 40,42 (best shown in Pig. 4) are 
also fixedly secured to the pivot rod 38 with places 
40,42 disposed incermediate between pla~es 34,36 and 
parallel ~heretc. ~lace 40 opposes plate 34 ana plaee 

30 42 opposes plate JG. 
A laft fixcure 26 is sep&rately ahowt:. in Fig. 

s. Except as will be specifically discussed, fixcures 
26,26' are identical and a description of one will 
suffice as a description of che other. Elemenes o! 

35 fixture 26' corresponding to elements of fixture 26 are 
identically numbered wi~h the addition of an apos~~ophe 
to dis~inguish the fixtures. 
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The fixture 26 i::ic:ludas a meealli.«:..~mbt'!tFn 

----·-~·--- ...... ______ . 

, 

platform 44. and a plascic molded cross-connect tray 46. ·-~ ... 

The support platform 44 is separaeely shown in Fig. e 
and includes parallel side walls 45,~9 spaced apart by a 
floor portion 47. A leading edge of the floor pcrt:ion 

47 is provided wi~h parallel cut-outs 51 ~o define a 
pluralicy of support fingers 53. 

The cross-connect tray 4o is separacely shown 
in Figs. 7 and 18. The cros•-coanec~ tray 46 ineluc:les a 

10 flat base 48 (which is ,secured to floor 47 of platfo%1C 

44J. In~ricaeely molded witn case 48 at a rear edge 

thereof are clips 50 sized to snap fit onto pivoc rod 36 
permieting clips so (and hence cross-connect tray 46) to 

ro~ate or piVQt about the axis (X·X in Fig. 2) of the 

~5 pivot rod 38. Pivot rod 38 and axia x-x are horizontal 

when the mounting f ix~ure 26 is secured within the frame 
10. 

The upper surface of the base 48 is provided 

with a plurality_of triangular-shaped walls including a 
20 left wall 52a, a right wall 52b and a pluralicy of 

intermediate wells 52c. The walls 52a•S2c are numbered 

and shown assembled in Fig. 26 and are shown eeparaeely 

in Pigs. 9-17. 
A wall is mounted. on each support fi.nger 53. 

25 The plurality of -all& s2a-S2c are vertical when base 48 
is horizoncal and each extends generally perpendicular 

to the pivot axis X·X of clips so with tbs walls S2a-52c 
disposed in spaced-apart, parallel alignmene. 
Aecoraingly, opposing Silrfaces of each of ~he walls 52a-

30 52c define a plurality of discrete channel& 54. (Fig. 

18) . Also, opposing surfaces of each of the walls 52a-

52c have formed the=ein ?arallel spaced-apart grooves 56 

which ex~end perpendicular to the base 48. 

Disposed within each of the channels 54 is a 

35 module SS. Ae best shown in Figs. 21·24, each of 

modules 58 is a generally box-like conscruc~ion 

including side walls 60,62. Each of side walls 60,62 is 

~---~---
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provided wieb a pJ:<ojec:ting rail 64 sized ... tc1:rEnS-:Cimm:lW.--1 

received wichin grooves 56. Accordingly, rails ,2,64 

are received within grooves 56 to permit individual 
111ov~ af each of -c:.he modules 5& reiative c.o the 

5 platform 4S only in a direction of travel A (Fig. lS) 
which is perpendicular ~o the pivot &Xis x~x of tbe 
clips so. The direccion of cravel A is vereical when 
base 48 is horizontal. 

The rails 64 have ceveled edges which ~aper 
10 inwudly towa:-d the side walls 60,62. The groove 56 are 

complemencary shaped. Ac:cord1ngly, when rails 64 are 
received wiehin ehe grooves 56, the rails can only move 
in the direction cf the grooves 56. This structure 
proyid.es lateral 5upport co 'the walls 52a-52c. 

15 The modules 58 further includa top and bottom 
walls 66,68 which are provided with a releasable lock 
mechanism 7C for independently locking each of ~he 
modules SS in any one cf a plurality of fixed positions 
along the line of -cravel A. The loek mechanisms 70 

20 include tabs 74 secured to the walls 66,68 :by hinge 
members 7&. Xt will be appreciaced that each of modules 
se is formed from an injeceio~-molded plastic. The 
hinge member 76 is provided with a narrowed mid-point 78 
{Fig. 23) to permit the material of the hinge member 76 

25 to rotate about the mid-point 78 when an operacor g~asp$ 
the tab 74 and urges it toward the walls 66,&S. The 
tabs 74 are also provided with a rear edge SO (Pig. 23) 
which projects rearedly from the hinge members 76. 
Further, a stop 75 is pxoviCie~ on eatii. of •""a'!ls ae,6'8 ~o 

30 limit the scroke of cabs 74 to prevent breakage of 
narrowed mid-point 78. 

The lock mechanisms 70 are sized such tha~ ~he 
rear edges BO oppose and abut the top and bottom edges 
82 of ~he wall members 52a-52c when the modules 58 are 

35 in a first or neutral position as shown in Fig. 7. In 
this position, the 1ock members 74 are shown biased to a 
lock position with the rear edges so opposing and 

·---··----------- -
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abutting che top and. boctom edges 82 eo prevent --· 
of the modules 58 along che line of travel A. 

By pressing on the tal:>s 74 and urging chem 
eoward the ~op and bottom walls 56,68. The lack 

S mechanisms 70 are moved from their loeked position co an 
unlocked posicion with the rear edges BO clear cf che 
top and bottom ed.ge• 82. So cleared., the modules SB may 
be individually moved eieher up er down (~, in the 
direccion of the line of ~ravel A as shown in Fig. ia). 

10 Centrally positioned between tbe top and bottom edges 82 

on each of ttalls 52a-52c are grooves 94,SS. When either 
of t:he lock mechanisms 70 is in che region of the groove 
S4,B5, an ope~ator me.y ~elease c~ lock ~.achallis~ 70 
such chat its natural bias cau•es tbs edge SO to be 

15 received within che grooves 84,85. Accordingly, each of 

the modules 58 may be locked in an up position (with 
edge ea of the lower lock mechanism 70 received within 
lower groove 85) or in a down position (with edge 80 of 
~ upper lock mechanism 70 received wichin upper groove 

20 84) • 

Each of modules 58 has a hollow construction 
which in a preferred embodimenc is sized to receive six 
fiber optic connector adapters disposed ~n an abutting 
linear array. In the p:re.ferred embodiment shown, cbe 

25 specific adapters 90 are well-known and •o-called SC 
adapters for receiving and retaining SC connectors at 

cpposice ends of each of the adapters 90 such that each 
adaptor 90 joins and optically couples two fiber optic 

30 It will be appreciated that SC adapters form 
no par~ of this invention per se. such adapters are 
commercially available, well-known ieem5. An example of 
such an adaptor is shown in commonly-assigned and co­
pending U.S. Pacent Application Serial No. 08/06S,i39, 

35 filed May 30, 1993. Also, it: will be appreciated that 

while SC adapters 90 are shown in use in a preferred 
embodiment, different types of adapters for different 
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types of fiber opti~ connectors (for e;icammpPlie;,-re;::.:&~o::.---J 
other connecto~s) could also be utilized in the modules 
SS with incernal geometi:y of the modules 58 &imply 
med!fied to accor:=oeate different exeernal gecmetrf of 

5 different connector adapters. 
With reference now back to Figs. 4 and s, each 

of the cross-connect trays ~6 is secured (through bolts 
or the like) to the support platforms 44. Sidewalls 45, 

490 of lefc fixture 2G are sized to closely face walls 
10 42,36. Side walls 45'49'of right fixcure 26' are sized 

co closely face walls 34,40. The side walls 45,,9 carry 
spring-loaded locking tabs 103 which can be pulled 
inwardly c.o retrace a lock pin 102 (Fig. 5). Upon 
~elaase of the tabs 103, the tabs 103 are spring-biased 

15 to permit locking pins 102 t:o procrude beyond the 
exterior of the side walls 45,49. Opposing surfaces of 
the plates 34,40, 42 and 36 are provided with detents 
101 (Pig. 4) aized to receive the pins 102 such chat the 
suppcrc platform 44 and aecached cross-connect crays 46 

20 may be :rocaced about pivot red 38 to any one of a 
plurality of rotated posicions and fixed in place in che 
fixed position. Pig. 4 shows a mounting fixture 2G in a 
horizontal pcsicicm and a ~econd mounting fixture 26' 
rotated about pivot rod 38 to a down position. 

25 The forward edge of each of the supporc. 
platforms 44 is provided with ex~en$ion side walls 
100,102 which exee:ad from the side plates 45,49. The 
extension walls ioo,102 exte.nd forwardly ~ayond the · 

front side of ~he adapters 90 by a distance sufficient 
30 co permic_connec~ors to be inserted within the adapters 

90 as will become apparenc. 
The extension wall& 100,102 are joined by a 

forward wall 104. Extending upwardly from forward wall 
104 is a d.asignaeion plate lOG ~hich provides a f la~ 

35 surface generally parallel to the plane of the front 
ends of che adapte~s 90. The flat surface of ~he 
designa~ion place 106 provides a surface on which a 
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des~gnacion strip can be attached to permit an operacor 
to place identifying information or the like. The plate 
106 also protects the adaptors 90 and attached 
connectors and fibers from physi.c.al damage. 

s Seou:red co che forward wall 104 and spaced 
between the designacion plate 106 and the adapters 90 
are a plurality of arcuate fanning clips 108. Por the 
left side fixtures 26, the fanning ~lips 108 are arced 
to direct fibers from the adapters to the left side of 

lO the frame. For the right side fixture 26'. che fanning 
clip• 108 are oriented ~o direcc fibers from the 
adapeers 90 to the righ: aide ot the frame. Further, 
each of the fixtures 26 is provided wich a ~adius pla:e 
110 with an attached fanning clip 112. The plate 110 

lS permits fibers to be draped downwardly through olip 112 
with the radius 110 limicing the bending of the fibers 
to prevent excess bending. 

Connected to the fixture 26 on ~he rear •ide 
thereof may be provided any one of a plurality of 

20 differen~ stylea of cable managemenc fixtures 120. The 
cable management fixtures 120 shown in Pig. 4 includes a 
plurality of fanning clips for cal:>ls management as well 
as takeup spools :for taking up excess amounts of cable. 
It will also be appreciated that the rear area of the 

25 f ixturea 26 can be provided with a variety of different 
cable management devices including splice trays or the 
like. 

With reference now to Pigs. 25·26, the reader 
will note use of the fixture 26 in use for organizing 

30 and cross connecting a plurality o~ optical fibers. 
Equipment :ibers 130 en~er the rear cf the fixture 26 
with excess f iher lengths w:rapped arcunc the cable 
management device 120. The equipment fibers 130 may 
originate from any one of a plurality of differenc types 

35 of fiber optic equipmen: such as fiber-to-copper 
converters. Each of the fibers 130 is terminated at an 
SC connector 132. The connector 132 is received within 
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~he Qack end of adapters 90. Cross-coJ'JJle~a~c:-l~:ri!l~itii~!9--__J 
(frequently referred to as jumpers) 140 are passed 
through clip 112 and individually fanned by fanning 
clips lOB towa~d adapters 90. Bach of t~..e fibe:s 140 

s terminates at an SC connector 142 which ia each received 
within Che forward end. af an adaptor 90 such that each 
one cf connectors 132 is individually comlected to a 
singular one of a plurality of conneoeors 142. 

Prom time to time, it is desirable to replace 
10 or move the cross-connect cables 140. If the cables er 

connectors of ~he top three adaptor& of a given module 
SS are desired co be accessed, the operacor grasps the 
locking cabs 74 and moves the module upwardly to the 
position of the raised module SS ahcwn in Fig. 25. In 

15 this position, each of the top three of Che connectors 
142 of .the module is readily accessible without 
interference from the designa~ion s~rip 106. I! the 
bott:om three of the connect:or11 142 of the same module SS 
are to be accessed, the operator simply engage• the tabs 

20 74 and moves the connector downwardly until the cop tab 
74 is received within ehe groove 84 to lock the module 
58 in the down position. In the down position, the 
bottom chree of che connectors 142 is accessible beneath 
the designation strip 106 without interference from cba 

25 designation strip 106. When no connectors are to be 
accessed~ the module se is placed in its neutral 
posi~ion with all of the connectors 142 protected from 
impact or other interference by means of the designaeion .. . .. 
strip ~06 and the forward wall i04. 

30 The reader will note that in order ~o obtain 
access co any one of the coDJ:J.ectors 142 in a module 58, 
~he module SS is only moved a very small dis~ance. 
Also, only six adaptors 90 are moved at a time. The 
very small movement associated wieh aceessing each of 

35 the connectors results in a minimal probabilicy of 
damage to any one of the fiber optic cables. 
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The benefits of r.he presenc i.nvaeniiCc1~·oan~~ntic:ii~e---J 

limited displacement of the fibers. In t:he prior art, 
when a cray concaining several connector• ia moved, the 
fibers are displaced axially b-z a substantial amo~t 

S (~, about 3 inches} ~ ln the presen:c in.van'Cion, as a 
module sa is moved up or down (ebout l.S inches) the 
fiber experiences very little axial movemene with most 
of the movement acco=itodated by a lifting or lowering 
movement of the fiber transverse to the fiber's axis. 

10 While the back connectors 132 are semi-
permanently inscalled, ic is desirable, from time to 
time, co be able to have access eo the connectors 132 
(particularly when the ~onnectors 132 are initially 
installed) . However, if access to back connectors 132 

15 is desired, they may be accessed ~he same as the fronc 
conneccors 142 CJ-L, by raising or lowering modules 
SS) • 

In cer~ain installations, only the front of 
frama io is accessible to an operator. In such 

20 installations, access to the cable management device 120 
is obtained through the tilt fea~ure of the fixture 26. 

Namely, to obtain access to ~he cable managemen~ device 
120 from the fron~ of frame io, the tabs 103 are pulled 
inwardly to retra~t lock pins 102. Wich the pins 102 

25 re~racted, ~he entire fixture 26 rotates about the pivot 
rod 38 ~o a down position as shown by fixture 26' in 
Fig. 4. In the down posicion, the cable managemen~ 
device 120 is rgadily accessible co an operator faci~g 
~he f:ron~ o: che frani;e io. 

30 Other modifications of the invention may be 
apparent to one skilled in the art. Per example, in the 
prefe~~ed embodiment illuserated, a module SS with all 
six adap~or~ 90 is moved up or down from ~he neutral 
position. Alternatively, the module SB could be split 

35 in half with the top half moved up to access the top 
three connectors and with the bottom half independently 
moved down to access the boccom three adaptor&. 

-----····-·--··- ··--------. --
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Also, as an alternacive, the mom:z::t:e._o.aP....:s;;AlJ~I:b2!e~_J 
p:rovided with additional functions. In che preferrad 
embodiment illustraced, the modules 58 recain only 
adaptors 90. However, modules SS can bclude p~aduc:ts 

s other than adapecrs 90. Fo:r example, modules SS may 
hou•e optical splitters, WDM'• (wave division 
multiplexers) or other equipment. While adaptors 90 may 
be used with such enhancements, adaptors 90 may not be 
necessary (~, such enhanced. modules may be provided 

10 with fiber pigtails). 
From the toregoing detailed description of the 

present invention, it has been shown how che objects of 
the invention have been attained in a preferred manner. 
However, modifications and equivalents cf the disclosed 

15 concepcs, such as those which readily occur to one 
skilled in the arc, are intended co be included within 
the acope of the claims which are appended hereco. 
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'9HAT IS CLAIMED IS: 
l. A signal transmission cable management syscem 
comprising: 

a fixr.ure; 
a plurality of modules mounced on said fixture 

with each of said modules movably mounted on said 
fixture for movement along a line of travel; 

releasable lock means for releasably locking 
each of said modules in any one of a plurality of fixed 
positions along said line of travel; 

means for coPn.ecting a f irat signal 

transmission cable at a rear side of •aid module with a 
second signal cransmi&sien cable connected at a front 
~ide of said modale. 

2. A system according to claim 1 wherein •aid 
mod.u~es each have a longicudinal axis; said modules 
mounted on said fixcure in side-by-aide relation wieh 
said longitudinal axes generally parallel to aaid line 

of travel. 

3. A &ystem according to claim l wherein said 
fixture includes a plurality of spaced-apart walls, 
opposing pairs of said walle, defining a plurality of 
channels, each of said modules being disposed within a 
respective channel, cooperating guide means for each of 
said modules and said walls for ae~aching said modules 
to said Yalls and accommodating movement of ea~h of said 
moaules along said line of cravel.- --

4. A system according to claim i wherein each of 
said plurality of fixed positions includes a first. 
second and ~hi~d pos~tion, eaeh linearly separated along 

said line of trave:. 

s. ·A systetn according ~o claim 4 including a 
forward wall disposed, spaced from and opposing said 

ii1Ei1iu111r or 111111111111111111111111111111 
* C L M S * 
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front sides cf said mod~les, said module• shielded by 
said strip when said one of said modules is in said 
first position and with a first portion of said one of 
said. modules exposed above L'"l upper edge of said wall 
when said one is in said second posicion and with a 
second poreion of said one exposed below a lower edge of 
said strip when said one is in said third position. 

6. A system acco~ding to claim 3 wherein aaid 
lock means includes s locking member on each of said 
modules, said locking member moveable between a locked 
position and an unlocked position; said walls and ~aid 
locking member including cooperating elemencs for 
restraining said modules for movement along aaid line cf 
travel at each of said plurality of fi~ed positions when 
said locking member is in aaid locked position and 
accommoda~ing movement cf said module along said line ot 
travel when said locked member is in said unlocked 
position. 

7. A system according to cl.aim 3 wherein said 
cooperating guide means includes a rail on eacb of said 
modules and a mating groove on at least one of said 
walls opposing each cf said channels ~ich said rails 
slidably received within said groove and with said rails­
sliding within said groove along said line of travel. 

S. A system according to claim 6 wherein said· 
cooperating elements includes a detent formed in said 
walls and corresponding with said plurality of tixed 
posicions, said locked member including an e~ge sized to 
be received within said detent when said lock ~ember is 
in said locked position and said edge removed from said 
decen~ when said lock member is in said unlocked 
positior •. 

' \11\11\ \\\I\\ Ill\\ \\1\11\ \Ill ' 
*CL MS*: 
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A system according to claim a wherein said 
lock member is biased toward said locked position. 

l.O. A system according co c:laim 1 coa.ipri.sing a 
frame having mounting means for mounting said fixture in 
said frame; 

said mounting means including a pivoc 
attachment for said fixture to pivot relative to said 
frame about sa.id pivot: axis. 

ll. A system according to claim 10 wherein said 
pivot axis is generally perpendicular to sai4 line of 
c:ravel .. 

12. A syscem according to claim to wherein said 
mounting maan• further include• a frame lock for 
releasably locking said fixture in any one of a 
plurality of a pivoted positions about said pivot axi5. 
13. A system according to claim l comprising a 
plurality of mating elements secured to each of eaid 
modules, said mating elemenc& each including means for 
connection of said front side, respectively, with said 
first and second cables optically coupled. 

14. A syetem according ta claim 13 wherein said 
mating elements are mounted in a linear array defining a 
longitudinal axis for each of aaid modules, said modules 
mounted on said f ix~ure in side-by~side relation with 
said longitudinal EO';BS gene.rally paralieI to "&a'id -line 
of travel. 

is. In a signal cransmission cable managemen~ 
~ystem havi~g a fixture including a plurality of spaced 
apart walls defining a pluraliey of parallel spaced 
aparc cavities, said walls including first and second 
parallel and opposing recesses; an optic inodule for 
mounting in said cavities, said module comprising: 

l \11\lll \\ll\l Ill\\ l\1\1 \\\II\ '.· 
* C L M S * 
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a body sized co be slidal:>ly received within 
said cavity for movement along a line of travel, said 
body having first and second parallel rails, said rails 
sized tc be slid.ably received wi~hin said recesses; 

said body includin~ means for conneet:.in~ at 
least one fiber optic cable co said l:>ody; 

said body including latch me.ans for securing 
said body to said fixtu~e in any one of a plurality of 

fixed positions along said line of ~ravel. 

I If Ill~ 1111~ 11111/JI/I111111 
M. s * 


