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1, PIELD OF THE INVENTION WO - Ly
5 This invention pertains to the ) ‘\fos
telecommunications induscry. More particularly, this
invention perceins to a high-dansicy fiber distribution
frame for use in the teliecommunicatlons induscry.

10 2. DESCRIPTION OF THE DPRIOR ART
In the telecommunications industry, use of
fiber optic cables for carrying transmission giznals is
rapidly growing. To interconnect fiber optic equipment,
fiber distribution frames have been developed. An
15 example of a prior art fiber distribution frame is shown
in comnonly assigned U.S. Patent No. 4,985,688.
The fiber distribution frame of U.S. Patent
No. 4,995,688 includes a so-called connector module
{(item 16 in the ’688 patent) having a front panel which
20 carries a plurality of adapters (102). REach of the
adapters (102) permits attachment of a fibaer optic
conneccor (100) to both sides of the adapter in order to
optically connect two fiber optic cables.
Typically, the back side of the adapters (102)
25 are provided with connettors secured to fiber optic
cables. The cables are connected to various pieces of
fiber opcic equipment (such is, a fiber-to-copper
convertor for converting DS-3 eignals to optical
signals).

(8}
[ ]

The comnections on the back side ¢f the
adapters are semi-parmanent. Namely, while the
connectors on the back side of the adaptexs can be
eagily reamoved, they aﬁe normally installed with the
intent to maintain the connection of the connector te
35 the rear side £ the adaptor without frequent future
changes to the connection. On the front side of the
adaptor, the fiber optic connector is secured to a fiber
cable (for example, a jumper cable) for cross-comnecting
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destination.

With the increase in use of fiber optic cables

in the telecommunications industry, it is desirable to

5 provide fiber distriburion frames with increased
density. By density, it is meant the number of
locaticne per unit volume or unit area for providing
connection on the fiber distribution frame.

In products made according to the

10 aforementioned U.S. Patent No. 4,995,688, a typical
fiber distribution frame will have about 576 fiber optic
connector locations. Im the induscry, it is becoming
desirable to substantially increase the density to be ix
excess of 1,400 connectors per £rame.

is Examples of high-density fiber distribution
frames include a frame marketed under the trademark of
Fiber Manager by Norchern Telecom and described in
Northern Telecom Bulletin No. 91-004, Issue No. 2, May,
1991. Another example includes the High Density

20 Incerconnect System (HDIC) of AT&T as disclosgsed in its
Product Bulletin 2987D-DLH-7/689, Issue 2.

One problem associated with prior art high-
density fiber discribution frames is that the prior artc
productcs reguire substantial displacement of fibers when

25 access to the fiber comnectors is required. For
example, the Northern Telecom product houses the fibers
and connectors in a molded plastic cassette. The
cassette is shown on page 7 of the aforementioned
Northern Telecom publication. The particular cassetce

30 shown has twelve connectors (paired into six
connecctions). To zccegs any one of the twelve
connectors, the cassette must be pulled from the f£rame
approximately three to four inches at which point the
cassette drops to an accesg position as shown on page =

35 of the aforementioned bulletin. As a result, even
though only one comnnector may require access, a total of
twelve connectors are displaced with substantial
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i nterconnect fiber optic equipnent, fiber dis- |but|on f

devel oped. An exanple of rior ard fiber, |str tio
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frame of U S. Patent eachBDohegaelve cenpeatosseal | ed connector modul

(item 16 in the 688 patent) haviriibcadda®yt oRaBREebi¢6 CRdPlRferadt Walfiiber
of adapters (102). Eagh of Lh& adapielSebif%hie. as fiver optic cables are
S displaced, they are subject to bending and cther forces.
As a fiber bends, the fiber can break resulting in loss
of transmission chrough the fiber. 8Since fibers carry
extremely high signal races, the breakage of a single
fiber can result in a subetantial loss of data or vogice
10 communicacions. Telecommunications industry standards
generally recognize a minimum bending radius of about
one and a half inches for optical fibers.
It is an object of the present invention to
provide a fiber distribution frame which permits high
15 density, ready access to fiber optic connectors and
minimal displacement of fibers when access is being made
to connectors.

XI. SUMMARY OF THE INVENTTON

20 According to a preferred embodiment of the
present invention, a cable management system is provided
which includes a fixture having a plurality of modules
mounted on the fixture. Each of the modules is moveable
on the fixrcure for movement zlong s line of travel. A

25 releasable lock mechanism is provided for releasably
locking each of the modules in a plurality of fixed
positions along the line of travel. A plurality of
mating elements is secured to each of the modules for
movenenrttherewith. The oaTting srem=tes sach iciuvdes

30 means for connecting a first signal transmission cable
at a rear side of the element with a second signal
trancmigsion cable at a front side of the slemans.

IEF DE PTION OF D G
3s Fig. 1 is a front, top and right side
perspective view of a frame according to the present

This Sheet Has Been Replaced

(I




. FROM MERCHANT&GOULD-MPLS T (TUR) 02, 20° 9
permts attacK¥R¥N2068 a fiber optic connéctégzggég)a{%wﬁg
adapter in order to optically connect two fiber optic cab
Typi cal ly, the back side of the adapters (102) are provid
secured to fiber opﬁﬂﬁqﬁéﬁPﬁé. The cabl es are connected t
of fiber optic equipnment (suclFigs, zaifi#etog 0-Sxmmremandord
verting DS-3 signal ?etaz‘r&g%@c'i%' vib@N8E Stwo mountig” F1REGE

si de of the adapter

WA R g P 1
%;iﬁfﬁﬁEEBHﬂédﬁmns

HLABERCes
ghtosifler con-

kS aBBobaEnd otk

the present invention enjicined by common mouncing

8 brackec;

Fig. 3 18 a top plan view of
fixtures of Pig. 2;

Fig. 4 is a view similar o F

the mounting

ig. 2 showing a

right mounting fixture pivoted to a down position;

10 Fig. 5 15 a top, front and ri

ght eide

perspective view of a left mounting £ixture removed from

a mounting bracket;
Fig. 6 is s right side elevati
mounting fixcure of Fig. §;
15 Fig. 7 is a front, top and ri

icn view Gf the

ght side

perspective view of a cross-connect tray including

adapters;
Fig. 8 is
perspective view of

perspective viaw of a left retaining wa
Fig. 10 is a right side eleva
wall of Fig. 9;

s front, top and right side
a metallic support platform;
20 Fig. 9 ie & front, top and right side
a

11;
tion view of the

Fig. 11 is an enlarged top plan view of a

25 forward end of the wall of Fig. 9;
Fig. 12 is a front, top and r
perspective view of a intermediacte reca

ight side
ining wall;

Fig. 13 is a right side elevation view of the

wall of Fig. 12;
30 . Filg. 14 is an enlarged top pl
fcrward end of the wall of Fig. 12;

Fig. 15 is a2 rear, top and left

an view of a

side

perspective view of a right retaining wall;

Fig. 16 is a left side elevat
35 wall of Fig. 15;
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adapters can be easily renoved, they are 'nornaldy installe the_intent
to maintain the con- nection of the connector to the rear 'Wﬂ§§ﬁEEWﬁASBEEN

adaptor wi thout frequent futumagqhangea ho;aﬁepraﬂnanﬁtqm
si de of the adaptor, the fi.ber %ptlc §onnector Is gecured to a fiber
(for exanple, a Junp %ﬂﬁkﬂ % ngr& $-connecting to other pieces of

optical equip- ment or to anyRiched8ddst _nuiewnsimilar to Fig. 7 showing

connector modules shifted:

5 Fig. 19 is a fromt, top and right side
perspective view of four mounting fixtures mounced in a
frame with an upper right side fixture pivoted toc a down
position;

Pig. 20 is & side right elevation view of the

10 view of Fig. 19;

Fig. 21 18 a front, ctop and right side
perspective viaw of a conneccor module according to the
present invention;

Fig. 22 is a front elevation view of tne

15 connector module of Fig. 21;

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

Fig. 24 15 a view taken along lines 24-24 of
Fig. 22;

20 Fig. 25 is a front, top and right side
perspective view of a fixture according to the present
invention and connected to fiber optic cables and;

Fig. 26 is a top plan view of the fixture of
Fig. 25.

25

With reference now to the several d:aw;ng
figures in which identical elements are numbered

; identically tixoughout, a descriprion of the preferred

. 30 embeodiment of ‘the invention will now be provided.

; With inircial reference to Fig. 1, a fiber
distriburion frame i0 is shown. The frame 10 includes
spaced-apart side walls 12,14 connected at their upper
ends by a top wall 16. Conneccted te the forward side of

35 the top wall 16 is a trough 18 for carrying cables and
the like as is conventional. The bottom of the frame 10
is provided with a pedestal 20 which alsc has secured to

is Sheet Has Been Replaced

llll\ll M




. FROM MERCHANT&GOULD-MPLS B Yt T Ty

WO A-91 10927 meshes/merst o -an optical fi ber (TUEqu 20,9 20t3f0/%1h?9' /40 3360721115 P 12
i pcluding a housing containing a pIurallty of -shel ves. Each |sigkisyk

pivotal |y attached,

i0

15

20

25

30

35

at one front K1

it a trough 22 for carrying cables and the like. The
forward edges of the side walls 12,14 are provided with
a plurality of clips 24 for holding fiber optic cables
extending vertically in front of side walls 12,14.
Contained wichin frame 10 between side walls
12,14 are a plursiity of lefc and right mounting
fixcures 26,26’ {schematically shown in Fig. 1). A
detailed description of mounting fixtures 26,26’ is
provided elsewhere in this specification. However, the
fixtures 26,26‘ are mounted with the fixtures 26,26’
aligned in two columns of ten fixtures per column with
the tweo columms in horizoncal alignmenc. It will be
appreciated that the specific number of fixcures 26,26’

‘and their alignment is shown for the purposes of

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

The fixtures 26,26’ are illustrated in Fig. 2
with the fixtures 26,26’ paired in a common mounting
bracket 28. The mounting bracket 28 includes first and
second mounting plates 30,32 for attachment to walls
12,14 respectively. First fixed plates 34,36 are
securad to each of mounting plates 30,32, respectively,
with the fixed plates 34,36 disposed in parallel,
spaced-apart alignment and connected by a pivot rod 38.°
Second fixed plates 40,42 (best shown in Fig. 4) are
also fixedly secured to the pivot rod 38 with plates
40,42 disposed intermediate baetween plates 34,36 and
parallel thereto. Plate 40 opposes plate 34 and plate
42 opposes plate 36.

A left fixcure 26 1s separately shown in Pig.
5. Except as will be specifically discussed, fixtures
26,26’ are identical and a description of one will
suffice as a description of the other. Elemencs of
fixture 26’ corresponding to elements of fixture 26 are
identically numbered with the addition of an apostrophe
to distinguish the fixtures.
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The shelf 162 shown in Flgure 16 in- cludes stofage spools

efongat e panel 202 supporting optical connector sleeves 210:tH§§S§BET&p@c
along its length. The fixture 26 includas a metallic sWFBbaern

platform 44 znd a plastic molded cross-connect tri& 46, T
The support platform 44 is separately shown in Fig. 8
and includes paralliel side walls 45,43 spaced apart by a
5 £loor portion 47. A leading edge of the floor portion
47 is provided with parallel cut-suts 51 to deiine a
pluralicy of support fingers 53.
The cross-connect tray 46 is separately shown
in Figs. 7 and 18. The cross-connect tray 46 includes 2
10 f£lat base 48 (which is secured to floor 47 of platform
44). Intricately molded with base 48 at a rear edge
thereof are clips S0 sized to snap £it onto pivot rod 3&
permicting clips S0 (and hente cross-connect tray 46} to
rotate or pivot about the axis (X-X in Fig. 2) of the
15 pivot rod 38. Pivot rod 38 and axis X-X are horizontal
when the mounting fixcure 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 plurality of
intermediate wells 52c. The walls 52a-52c are numbered
and shown assembled in Fig. 26 and are shown separately
in Pigs. 9-17.
A wall is mounted on each support fingex 53.
25 The plurality of walls 52a-52c are vertical when base 48
is horizontal and each extends generally perpendicular
{ to the pivet axis X-X of clips 50 with the walls 52a-52¢
disposed in spaced-apart, parallel alignment.
Accoréingly, copposing surfaces of each of the walis S5za-
30 52¢ define a plurality of discrete channels 54. (Fig.
1 18). Also, opposing surfaces of each of the walls 52a-
52c have formed therein parallel spaced-apart grooves SE
which extend perpendicular to the base 48.
Disposed within each of the channels 54 is a
35 module S8. As best shown in Figs. 21-24, each of
modules 58 is a generally box-like construction
including side walls 60,62. Bach of side walls 60,62 is

—_—
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i ndustry, it is desirable to provide fiber distribution erarrHHS SHEEH"HAS BEEN
i hcreased density. By den- sity. it is nmeant the nunber of! | ocatREengCH$!
unit vol une of un|tpansadidrwp:bvadpngucmMnn;ﬂmdd.6& sheedi terbeTsideabiy

bution frame. Rl duat ﬁleﬁs!ﬁ ef&%@k gk 10 Ad&ﬂ&aggy?nﬂprsdey &2
Pat ent No. 4, 995, 688 a typical 5 di s"grﬂlr sutlorégr%nn%n 5 lvl/gugibout
576 fiber optic conA%e SPCRI¥ES w th n grooves 56 P nd
movemant of each of the moduies 56 relative to the
5 platform 48 only in a direction of travel A (Fig. 18)
which is perpendicular to the pivot axis X-X of the
clips 50. The direction of travel A is vertical whean
base 48 is horizontal.
Tha rails 64 have beveled edges which tapar

10 inwardly toward the side walls 60,62. The groove 56 are
complementary shaped. Accordingly, when rails 64 are
received within the grooves S6, the rails can only move
in the direction ¢£ the grooves 56. This structure
provides lateral support to the walls 52a-52c.

15 The modules 58 further Iinclude top and bottom
walls 66,68 which are provided with a releasable lock
mechanism 70 for independently locking each of the
modules 58 in any one of a plurality of fixed positions
along the line of travel A. The lock mechanisms 70

20 include tabs 74 secured to the walls 66,68 by hinge
members 76. It will be appreciatced that each of modules
58 is formed from an injeccion-melded plastic. The
hinge member 76 is provided with a narrowed wmid-point 78
{Fig. 23) to permit the material of the hinge mamber 76

25 to rotate about the mid-point 78 when an operator grasps
the tab 74 and urges it toward the walls 66,68. The
tabs 74 are also provided with a rear edge 80 (Fig. 23)
which projects rearedly from the hinge mambers 76.
Further, a stop 75 is provided on eath of walls 66,68 tTO

30 limit the stroke of tabs 74 to prevent breakage of
narrowed mid-point 78.

The lock mechanisms 70 are sized such that the
reay edges 80 oppose and abut the top and bottom edges
82 of the wall members 52a-52c whent the modules 58 are

35 in a first or neutral position as shown in Fig. 7. In
this position, the lock members 74 are shown biased to a
lock position with the rear edges 80 opposing and

e: Has Been Replaced
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North- ern Tel ecom Byl [ Q4. 2 | ‘.‘Another
exanpl e i ncl udes thEEH{l"g% l&%%?’g%%éﬁ@%ﬁﬁe??ngygfewﬁ? " of AT&T as
disclosed inits By pressing on the tabs 74 and urging chem

toward the top and bottom walls 56,68. The lock
5 wmechanisms 70 are moved from their locked position to an

unlocked position with the rear edges 80 clear of the
top and bottom edges 82. 8o cleared, the modules S8 may
be individually moved eithar up or down (i.e., in the
direcrtion of the line of travel A as shown in Fig. 18).

10 Centrally positiomed betwesen the top and bottom edges 82

| on each of walls 52a2-52c¢c are grooves 84,85. When either
of the lock mechanisms 70 is in the region of the groove
84,85, an operator may relesase the lock mechanism 70
such that its natural bias causes tha sdge 80 to be

15 received within che grooves B4,85. Accordingly, each of
the modules 58 may be locked in an up position (with
edge B0 of the lower lock mechanism 70 received within
lower groove 85) or in a down position (with edge 80 of
the uppexr lock mechanism 70 received wichin upper groove

20 84).

Bach of modules 58 has a hollow construction
which in a preferred embodimenc is sized to receive six
fiber optic comnector adapters disposed in an abutting
linear array. 1In the preferred embodiment shown, the

25 specific adapters 90 are well-known and sc-called SC
adapters for receiving and retaining SC connectors at
opposite ends of each of the adapters 90 such that each
adaptor 90 joins and optically couples two fiber optic

; . CONNectors. )

' 30 It will be appreciated that £C adapters form
no part of this inwvention per se. BSuch adapters are
cemmercially availasble, well-known icems. An example o2
such an adaptor is shown in commonly-aseigned and co-
pending U.S. Patent Application Serial No. 0B/0€5,138,

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

This Sheét Has Been Replaced.
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The particul ar cassegsewstR\ntednd )\ PYaenet®y of the modules 58 simply
medified to accemmedate different external geometry of
5 different connector adapters. |
With reference now back to Figs. 4 and 5, each
of the cross-connect trays 45 lg secured (through bolte
or the like) to the support platforms 44. Sidewalls 45,
490 of left fixture 26 are sized to closely face walls

10 42,36. 8Side walls 45'49'cf right fixrure 26’ are sized
to closely face walls 34,40. The side walls 45,49 carry
spring-loaded locking tabs 103 which can be pulled
inwardly to retract a lock pin 102 (Fig. 5). Upoen
release of the tabs 103, the tabs 103 are spring-biased

15 to permit locking pins 102 to protrude beyond the
exterioxr of the side walls 45,49. Opposing surfaces of
the plates 34,40, 42 and 36 are provided with detents
101 (FPig. 4) sized to receive the pins 102 such that the
support platform 44 and atrached cross-connect trays 46

20 may be rotared about pivot rod 38 to any one of a
pluralicty of rotated positions and fixed in place in the
fixed position. Fig. 4 shows a mounting fixture 26 in a
horizontal position and a second mounting fixture 26°'
rotated about pivot rod 38 to a down position.

25 The forward edge of each of the support
platforms 44 is provided with extension side walls
100,102 which extend from the side plates 45,49. The
extension walls 100,102 extend forwardly beyond the -
front side of the adapters 90 by a distance sufficient

30 t©o permitc connectors to be inserted within the adapters
50 as will become apparent.

The extension walls 100,102 are joined by a
; forwaxd wall 104. Extending upwardly from forward wall
104 is a designation plate 106 which provides a flac

35 surface generally parallel to the plane of the front
ends of the adapters 90. The flat surface of the
designation plate 106 provides a surface on which a

ac éé%”¥¥iﬂﬁ&mEEN
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connectors, the cassette nust be pulled fromthe frame appr
to four inches at which poi nt the cassette drops to an acce

shown on page 6 of tdasidrmtd.mnsrtcﬁpdcbul bet aptached trcesndm,:.t:emncplwagbr
only one connector Ry Jieid AeBeiEe2RG 1Ar0LhALi O SYURE 1GHYICCITRRS pikEe
di splaced with
106 also protects the adaptors S0 and attached
connectors and fibers from physical damage.
5 Secured to the fozrward wall 104 end spaced
between the designation plate 106 and the adspters 950
are g plurality of arcuaste fanning clips 108. For the
left side fixtures 26, the fanning clips 108 are arced
to direct fibers from the adaptere to the left side of
10 the frame. For the right side fixture 26’'., the fanning
clips 108 are oriented vo direct fibers f£rom the
adapters 90 to the right gide of the frame. Furthsr,
each of the fixtures 26 is provided with a xadius place
110 with an attached fanning clip 112. The plate 110
15 permites fibers to be draped downwardly through clip 112
with the radius 110 limicing the bending of the fibers
to prevent excess bending.
Connected to the fixture 26 on the rear side
thereof may be provided any one of a plurality of
20 different styles of cable managementc fixtures 120. The
cable management fixtures 120 shown in Fig. 4 includes a
plurality of fanning clips for cable 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 fixtures 26 can be provided with a varlety of different .
cable management devices including splice trays or the
like.

with reference now to Figs. 25-26, the reader
will note use of the fixture 26 in use for organizing
30 and cross connecting a plurality of coptical fibers.

! Equipment £ibers 130 enter the rear of the fixture 26
with excess fiber lengths wrapped around the cable
management device 120. The equipment fibers 130 may
originate from any one of a plurality of different types

35 of fiber optic equipment such as fiber-to-copper
convertors. Each of the fibers 130 is terminated at an
8C connector 132. The coniector 132 is received within

et Has Been Replaced '
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12 THIS SHEET HAS BEEN
REPLACED
the back end of adapters 90. Cross-connect

{(frequently referred to as jumpers) 140 are passed
through clip 112 and individually fanned by fanning
clips 1C8 towerd adapters 9C. Bach of the fibexs 140
terminates at an SC connector 142 which is each received
within the forward end of an adaptor 90 such that each
one of connectors 132 is individually connected to a
singular cne of a plurality of comnectors 142.

Prom time to time, it is desirable to replace
or move the cross-connect cables 140. If the cables or
connectors of the top three adaptors of a given module
58 are desired to ke accessed, the operatoxr grasps the
locking tabs 74 and moves the module upwardly to the
position of the raised module S8 shown in Fig. 25. In
this position, each of the top three of the connectors
242 of the module is readily accessible without
interference from the designation strip 106. If the
bottom three of the conneccors 142 of the same module 58
are to be accessed, the coperator simply engages the tabs
74 and moves the connector downwardly until the top tab
74 is received within the groove 84 to lock the module
58 in the down position. 1In the down position, the
bottom three of the connectore 142 is accessible beneath
the designation strip 106 without interference from the
designation strip 106. When no comnectors are to be
accessed, the module 58 is placed in its neutral
position with all of the comnectors 142 protected from
impact or other interference by means of the designacion
strip 106 and the forward wall 104.

The reader will note that in order to obtain
access to any one of the connectors 142 in a module 38,
the module 58 is only moved a very semall distance.

Also, only six adaptors 90 are moved at a time. The
very small movement egsociated with accessing each of
the connectors results in a minimal probability of
damage to any one of the fiber optic cables.
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C|ated W th eacﬁ’s?ot%e twel ve connectors. - Unnecessary o

di spl acenent of fiber op- tic cables S undesi le. As fibqr 0Pt pfn
are dis- placed, they are subj o)

bends, the fiber can break resu |n %@ ot i?ﬂ 9gn§%¥é3|on

fiber. Since fibers %ﬁm#?e‘éﬂiﬁ%“}eﬂﬁ @f ﬁbgniﬂbﬁﬁfes Iz H\'sh%r!éfal%e"?ﬁr
single fiber can reswhéni® erayhsdediring @eveghldabanectyrs Chs avad, the

ni cations. Teleconnugiﬁgféqgéei_¢é5§5éﬁé”£§¥§Ti S1uP°l substantial amount
& (e,.g., about 3 inches). In the present invention, as a
module 58 is moved up or down (about 1.5 inches) the
fiber experiences very little axial movement with most
of the movement accommodated 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, it is desirable, from time to
time, to be able to have access to the comnectors 132
(particularly when the connectors 132 are initially
installed). However, if access to back connectors 132
15 is desired, they may be accessed the same as the front
conneccors 142 (fi.a., by raising or lowering modules
g88).
In certain installations, only the front of
_ frame 10 is accessible to an operator. In such
20 installations, access to the cable management device 120
is obtainad through the tilt feature of the fixture 2s5.
Namely, to obtain access to the cable management device
120 from the front of frame 10, the tabs 103 are pulled
inwardly to retract lock pins 102. Wwith the pins 102
25 retracted, the entire fixture 26 rotates about the pivot
rod 38 to a down position as shown by fixture 26’ in
Fig. 4. 1In the down position, the cable management
device 120 is raadily accessible to an operator facing
the Ifront of che frame i0. Tt
a0 Other modifications of the invention may be
apparent to one skilled in the art. For example, in the
preferred embodiment illustrated, a module 58 with all
y six adaprors 90 is moved up or down from the neutral
position. Alternmatively, the module S8 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 bottom three adaptors.
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for optical fibers. It is an object of the present invention to provide

?i_ Li ber distribution fram; whi ch Iper mts Ihi gh-tensi ]'Ey, _ lr)ead HﬁsmmF@IAs_BEEN .

gt o e R, P b BT

transm s- sion cabl @resddgénwhthsyddird ol fusiatdons. In che preferxred
embodiment illustrared, the modules 58 recain only
adaptore 90. However, modules 58 can include products

5 other than adaptors 90. For axample, modules 58 may '
house optical splitters, WDM’s (wave division
multiplexers) or other equipment. While adaptors S0 may
be used with such enhancements, adaptors 90 may not be
necessary (e.q,, such enhanced modules may be provided
10 with fiber pigtails).

From the foregoing detailed description of the
present invention, it hae been shown how the objects of
the invention have been attained in a preferred manner.
However, modifications and equivalents of the disclosed

15 concepts, such as those which readily occur to one
skilled in the arct, are intended to be included within
the gscope of the claims which are appended hereto.
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said fixture,

nount e

each nodul e bei ng |nd|V|duaIIy mgy- ably ﬂHnﬂmﬂﬁﬂO@A§§E€N
fixture for novenment along a line of travel™

and, I el ear@bl gcECk

means for rel easabl iRkt & ogoaMEp 1s.0f said adapter modulés— T any ome—of

a plurality of

This Sheet Has

[

fiXEd posl tAI Osnfgn%! Sal gSSkgIel 82.13 eran\t/aerlxagement system

comprising:

a fixcure;

a plurality of modules mounted on said fixture
with each of said modulas 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 comnecting a first signal
transmission cable at a rear gide of gaid module with a
second signal transmissica cable connected at a front
side of said module.

2. A system zccording to claim 1 wherxein said
modulaes each have a longitudinal axis; said modulee
mounted on said fixcure in side-by-side relation wich
said longitudinal axess generally parallel to said line
of travel.

3. A system according to claim 1 wherein said
fixture includes a plurality of spaced-apart walls,
opposing pairs of said walls, defining a plurality of
channels, each of said modules being disposed within =
respective channel, cooperating guide means for each of
said modules and said walls for atraching said modules
to said walls and accommodating movement of each of said
modules along said line of ctravel.

4. A system according to claim i wherein each of
said plurality of fixed positions includes a first,
second and third position, each linearly separated along
said line of trave..

5. A system according to claim 4 including a
forward wall dieposed, spaced £from and opposing said

Been Re placed
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wherei n each aRgvanisnodul e conprises a plurality

arranged side-by-side along a i ne, which ggans are con f@ﬂﬁéHEEthsm@EN
fi ber optic connectors and connect first afd second sigpal REPLACED

transmt ssi on, cabldes Sborith @ QA o@nda&aoa%agldsz fma mduh%sa@ﬁguaeaoﬁy

respectively: an in said pte ul es arge .nounted so

to be novable in sucﬁ?ig\ﬂa&rﬁ@r ggﬁﬁ%}g EWﬂéﬁ‘rEng'\? ila

direction al ong sai dE3xste readrgon and with a first portion of said one of
said modules exposed above an upper edge of said wall
when said one is in said second position and with a
second portion of said one exposed below a lower edge of
said strip when said one is in said third position.

6. A system according to claim 3 wherein said
lock wmeans includes a locking member on each of said
modules, said locking mamber moveable between a locked
pesition and an unlocked position; said walls and said
locking member including cooperating elemencs ifor
restraining said modules for movement along said line of
travel at each of said plurality of fixed positions when
sa2id locking member is in said locked position and
accommodating movement of said wmodule along said line of
travel when sald locked member is in said unlocked
position.

7. A system according to ¢laim 3 whexrein said
cooperating guide means includes a rail on each of said
modules and a mating groove on at least one of said
walls opposing each of said channels with said rajils
slidably received within said groove and with said rails:
sliding within said groove along said line of travel.

8. A system according to claim é wherein said-
cooperating elements includes a detent formed in said
walls and corresponding with said plurxality of fixed
positions, said locked member including an edge sized to
be received within said detent when said lock member is
in said locked position and said edge removed from said
detent when said lock member is in said unlocked
positiorn.
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the direction in which the first and secondcabl es are ééé’gq:rt%st‘ﬁﬁ”
nodul e, in use PLACED

s. A eystem sccording to claim B wherein said
lock member is biased toward sald locked position.

10. A svstem according to claim 1 comprising a
frame having mounting means for mounting said fixture in
said frame; _

said mounting means ineluding a piver
attachment for said fixture to pivot relative to said
frame about said pivot axis.

11. A system accorxrding to claim 10 wherein said
pivot axis is generally perpendicular to sald line of
cravel.

1a2. A syscem according to claim 10 wherein said

mounting means further includes a frame lock for
releasably locking said fixture in any one of a
plurality of a pivoted positions about said pivot axis.
13, A system according to claim 1 comprising a
plurality of mating elements secured to each of said
modules, said mating elements each including means for
connection of said front side, respectively, with said
first and second cables optically coupled.

l4. A system according to claim 13 wherein said
mating elements are mounted in a linaar array defining a
longitudinal axis for each of said modules, said modules
mounted on said fixture in side-by-side relation with
said Ilongitudinal =xees generally parallel to said line

i of travel.

l is. In a signal ctrensmission cable management
system having a fixture including a plurality of spaced
apart walls defining a plurality of parallel epaced
aparc cavities, said walls including first and sacond
parallel and opposing recesses; an optic module for
mounting in said cavities, said module comprising:

_—
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4 t her ebVO#SRETSsi ng axi al novenent of said cabl es. THESMI313,
may include a plurality of spaced-apart walls: 18 THIS SHEET HAS BEEN

REPLACED
a body sized to be slidably received within

said cavity for movement along a line of travel, =aid
body having first and second parallel rails, said rails
sized tc be slidably received wichin gaid recesses;

said bedy including means for connecting at
least one f£iber optic cable to said body;

said body including latch means for securing
gaid body to said fixture in any one of a plurality of
fixed positions along sald line of traval.
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Throughout a descrlptlon of one preferred enbodi nent accordin
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ber distri u |on frame 10 i s shown. TH&/¥#& ane 10 i ncl udg o
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22 for carrying cables and the like. The forward edges of the side
12, 14 are provided with a plurality of clips 24 for hol dff
.cabl es extending vertically in front of side walls 12, 14
within frame 10 between side walls 12, 14 are a plurality|of
mounting fixtures 26, 26' (schematically shown in Fig. 1).
descrip- tion of nounting fixtures 26, 26" is provided el sg
specification. The fixtures 26, 26' are jrounted to

HIGH-DENSITY FIBER DISTRIBUTION F

I. BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION
This invention pertains to the telecommunications

industry. More particularly, this invention pertains to a
high-density fiber distribution frame for use in the

telecommunications industry.

- 2. DESCRIPTION OF THE PRIOR ART
In the telecommunications industry, use of fiber

optic cables for carrying transmission signals is rapidly
growing. To interconnect fiber optic equipment, fiber
distribution frames have been developed. An example of a
prior art fiber distribution frame is shown in commoniy
assigned U.S. Patent No. 4,995,688.

The fiber distribution frame of U.S. Patent No.
4,995,688 includes a so-called connector module (item 16 in
the '688 patent) having a front panel which carries a

. plurality of adapters (102). Each of the adapters (102)
permits attachment of a fiber optic connector (100) to both
sides of the adapter in order to optically connect two
fiber optic cables.

Typically, the back side of the adapters (102) are
provided with connectors secured to fiber optic cables.

The cables are connected to various pieces of fiber optic
equipment (such as, a fiber-to-copper convertor for
converting DS-3 signals to optical signals).

The connections on the back side of the adapters
are semi-permanent. Namely, while the connectors on the
back side of the adapters can be easily removed, they are
normally installed with the intent to maintain the
connection of the connector to the rear side of the adaptor
without frequent future changes to the connection. On the
front side of the adaptor, the fiber optic connector is
secured to a fiber cable (for example, a jumper cable) for
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cross-connecting to other pieces of optical equipment or to
any other destination.

With the increase in use of fiber optic cables in
the telecommunications industry, it is desirable to provide
fiber distribution frames with increased density. By
density, it is meant the number of locations per unit
volume or unit area for providing connection on the fiber
distribution frame. _

In products made according to the aforementioned
U.S. Patent No. 4,995,688, a typical fiber distribution
frame will have about 576 fiber optic connectoxr locations.
In the industry, it is becoming desirable to substantially
increase the density to be in excess of 1,400 connectors
per frame.

Examples of high-density fiber distribution frames
include a frame marketed under the trademark of Fiber
Manager by Northern Telecom and described in Northern
Telecom Bulletin No. 91-004, Issue No. 2, May, 1991.
Another éxample includes the High Density Interconnect
System (HDIC) of AT&T as disclosed in its Product Bulletin
2987D-DLH-7/89, Issue 2. '

One problem associated with prior art high-density
fiber distribution frames is that the prior art products
require substantial displacement of fibers when access to
the fiber connectors is required. For example, the
Northern Telecom product houses the fibers and connectors
in a molded plastic cassette. The cassette is shown on
page 7 of the aforementioned Northern Telecom publication.
The particular cassette shown has twelve connectors (paired
into six connections). To access any one of the twelve
connectors, the caésette must be pulled from the frame
approximately. three to four inches at which point the
cassette drops to an access position as shown on page 6 of
the aforementioned bulletin. As a result, even though only
one connector may require access, a total of twelve
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nDuﬁting pl ates 30, 32 for attachnment to wall
fi xed plates 34. 36 are secured to

connectors are displaced with substantial displacement of
the fiber optic cables associated with each of the twelve
connectors.

Unnecessary or excessive displacement of fiber
optic cables is undesirable. As fiber optic cables are
displaced, they are subject to bending and other forces.

As a fiber bends, the fiber can break resulting in loss of
transmission through the fiber. Since fibers carry
extremely high signal rates, the breakage of a single fiber
can result in a substantial loss of data or voice
communications. Telecommunications industry standards
generally recognize a minimum bending radius of about one
and a half inches for optical fibers.

It is an object of the present invention to
provide a fiber distribution frame which permits high
density, ready access to fiber optic connectors and minimal
displacement of fibers when access is being made to

connectors.

II. SUMMARY OF THE INVENTION .
According to a preferred embodiment of the present

invention, a cable management system is provided which
includes a fixture having a plurality of modules mounted on
the fixture. Each of the modules is moveable on the
fixture for movement along a line of travel. A releasable
lock mechanism is provided for releasably locking each of
the modules in a plurality of fixed positions along the
line of travel. A plurality of mating elements is secured
to each of the modules for movement therewith. The mating
elements each includes means for connecting a first signal
transmission cable at a rear side of the element with a
second signal transmission cable at a front side of the
element.
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III. BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a front, top and right side perspective

view of a frame according to the present invention;

Fig. 2 is a top, front and right side perspective
view of two mounting fixtures according to the present
invention'enjoined by common mounting bracket;

Fig. 3 is a top plan view of the mounting fixtures
of Fig. 2;

Fig. 4 is a view similar to Fig. 2 showing a right
mounting fixture pivoted to a down position;

Fig. 5 is a top, front and right side perspective
view of a left mounting fixture removed from a mounting
bracket; '

Fig. 6 is a right side elevation view of the
mounting fixture of Fig. 5;

Fig. 7 is a front, top and right side perspective
view of a cross-connect tray including adapters;

Fig. 8 is a front, top and right side perspective
view of a metallic support platform;

Fig. 9 is a front, top and right side perspective
view of a left retaining wall;

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

Fig. 11 is an enlarged top plan view of a forward
end of the wall of Fig. 9; '

Fig. 12 is a front, top and right side perspective
view of a intermediate retaining wall;

Fig. 13 is a right side elevation view of the wall
of Fig. 12; ‘

Fig. 14 is an enlarged top plan view of a forward
end of the wall of Fig. 12;

Fig. 15 is a rear, top and left side perspective
view of a right retaining wall;

Fig. 16 is a left side elevation view of the wall
of Fig. 15;
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Fig. 17 is a top plan view of a forward end of the
wall of Fig. 15;

Fig. 18 is a view similar to Fig. 7 showing
connector modules shifted;

Fig. 19 is a front, top and right side perspective
view of four mounting fixtures mounted in a frame with an
upper right side fixture pivoted to a down position;

Fig. 20 is a side right elevation view of the view
of Fig. 19;

Fig. 21 is a front, top and right side perspective
view of a connector module according to the present
invention;

Fig. 22 is a front elevation view of the connector
module of Fig. 21; '

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

Fig. 24 is a view taken along lines 24-24 of Fig.
22;

Fig. 25 is a front, top and right side perspective
view of a fixture according to the present invention and
connected to fiber optic cables and;

Fig. 26 is a top plan view of the fixture of Fig.
25.

IV. DESCRIPTION OF THE PREFERRED EMBODIMENT

. With reference now to the several drawing figures
in which identical elements are numbered identically
throughout, a description of the preferred embodiment of
the invention will now be provided.

With initial reference to Fig. 1, a fiber
distribution frame 10 is shown. The frame 10 includes
spaced-apart side walls 12,14 connected at their upper ends
by a top wall 16. Connected to the forward side of the top
wall 16 is a trough 18 for carrying cables and the like as
is conventional. The bottom of the frame 10 is provided
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with a pedestal 20 which also has secured to it a trough 22
for carrying cables and the like. The forward edges of the
side walls 12,14 are provided with a plurality of clips 24
for holding fiber optic cables extending vertically in
front of side walls 12,14.

Contained within frame 10 between side walls 12,14
are a plurality of left and right mounting fixtures 26,26
(schematically shown in Fig. 1). A detailed description of
mounting fixtures 26,26' is provided elsewhere in this

- specification. However, the fixtures 26,26' are mounted

with the fixtures 26,26' aligned in two columns of ten
fixtures per column with the two columns in horizontal
alignment. It will be appreciated that the specific number
of fixtures 26,26' and their alignment is shown for the
purposes of illustrating a preferred embodiment and a
different number and alignment of fixtures can be provided
within a frame 10.

The fixtures 26,26' are illustrated in Fig. 2 with
the fixtures 26,26' paired in a common mounting bracket 28.
The mounting bracket 28 includes first and second mounting
plates 30,32 for attachment to walls 12,14 respectively.
First fixed plates 34,36 are secured to each of mounting
plates 30,32, respectivelx, with the fixed plates 34,36
disposed in parallel, spaced-apart alignment and connected
by a pivot rod 38. Second fixed plates 40,42 (best shown
in Fig. 4) are also fixedly secured to the pivot rod 38
with plates 40,42 disposed intermediate between plates _
34,36 and parallel thereto. Plate 40 opposes plate 34 and
plate 42 opposes plate 36.

A left fixture 26 is separately shown in Fig. 5.
Except as will be specifically discussed, fixtures 26,26
are identical and a description of one will suffice as a
description of the other. Elements of fixture 26'
corresponding to elements of fixture 26 are identically
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rear edge thereof are clips 50 sized.to 4
permtting clips 50 (and hence cross-connect tr -
about the axis (X-Xin Fig. 2) of the piwot rod 38. Pivot
X-X are horizontal when the mounting fixture 26 is secure
10. The upper surface of the base 48 is provided with
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numbered with the addition of an apostrophe to distinguish
the fixtures.

The fixture 26 includes a metallic support
platform 44 and a plastic molded cross-connect tray 46.
The support platform 44 is separately shown in Fig. 8 and
includes parallel side walls 45,49 spaced apart by a floor
portion 47. A leading edge of the floor portion 47 is
provided with parallel cut-outs 51 to define a plurality of
support fingers 53.

The cross-connect tray 46 is separately shown in
Figs. 7 and 18. The cross-connect tray 46 includes a flat
base 48 (which is secured to floor 47 of platform 44).
Intricately molded with base 48 at a rear edge thereof are
clips 50 sized to snap fit onto pivot rod 38 permitting
clips 50 (and hence cross-connect tray 46) to rotate or
pivot about the axis (X-X in Fig. 2) of the pivot rod 38.
Pivot rod 38 and axis X-X are horizontal when the mounting
fixture 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 left
wall 52a, a'right wall 52b and a plurality of intermediate
wells 52c. The walls 52a-52c are numbered and shown
assembled in Fig. 26 and are shown separately in Figs. 9-
17.

A wall is mountéd_on each support finger 53. The
plurality of walls 52a-52c are.vertical when base.48 is
horizontal and each extends generally perpendicular to the
pivot axis X-X of clips 50 with the walls 52a-52c disposed
in spaced-apart, parallel alignment. Accordingly, opposing
surfaces of each of the walls 52a-52c define a plurality of
discrete channels 54. (Fig. 18). Also, opposing surfaces
of each of the walls 52a-52c have formed therein parallel
spaced-apart grooves 56 which extend perpendicular to the
base 48.
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module 58. As best shown in Figs. 21-24, each of modules

58 is a generally box-like construction including side
walls 60,62. Each of side walls 60,62 is provided with a
projecting rail 64 sized to be sideably received within

grooves 56. Accordingly, rails 62,64 are received within

grooves 56 to permit individual movement of each of the
modules 58 relative to the platform 48 only in a direction

of travel A (Fig. 18) which is perpendicular to the pivot
axis X-X of the clips 50. The direction of travel A is

vertical when base 48 is horizontal.

The rails 64 have beveled edges which taper

inwardly toward the side walls 60,62. The groove 56 are

complementary shaped. Accordingly, when rails 64 are

received within the grooves 56, the rails can only move in

the direction of the grooves 56. This structure provides

lateral support to the walls 52a-52c.

The modules 58 further include top and bottom

walls 66,68 which are provided with a releasable lock

mechanism 70 for independently locking each of the modules

58 in any one of a plurality of fixed positions along the

line of travel A. The lock mechanisms 70 include tabs 74
It will be
appreciated that each of modules 58 is formed from an

secured to the walls 66,68 by hinge members 76.

injection-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 to rotate about the mid-

point 78 when an operator grasps the tab 74 and urges it
toward the walls 66,68. The tabs 74 are also provided with
a rear edge 80 (Fig. 23) which projects rearedly from the

hinge members 76. Further, a stop 75 is provided on each
of walls 66,68 to limit the stroke of tabs 74 to prevent

breakage of narrowed mid-point 78.

The lock mechanisms 70 are sized such that the

rear edges 80 oppose and abut the top and bottom edges 82
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of the wall members 52a-52c when the modules 58 are in a
first or neutral position as shown in Fig. 7. 1In this
position, the lock members 74 are shown biased to a lock
position with the rear edges 80 opposing and abutting the
top and bottom edges 82 to prevent movement of the modules
58 along the line of travel A.

By pressing on the tabs 74 and urging them toward
the top and bottom walls 56,68. The lock mechanisms 70 are
moved from their locked position to an unlocked position
with the rear edges 80 clear of the top and bottom edges
82. So cleared, the modules 58 may be individually moved
either up or down (i.e., in the direction of the line of
travel A as shown in Fig. 18). Centrally positioned
between the top and bottom edges 82 on each of walls 52a-
52c are grooves 84,85. When either of the lock mechanisms
70 is in the region of the groove 84,85, an operator may
.release the lock mechanism 70 such that its natural bias
causes the edge 80 to be received within the grooves 84,85.
Accordingly, each of the modules 58.may be locked in an up
position (with edge 80 of the lower lock mechanism 70
received within lower groove 85) or in a down position
(with edge 80 of the upper lock mechanism 70 received
within upper groove 84).

Each of modules 58 has a hollow construction which
in a preferred embodiment is sized to receive six fiber
optic connector adapters disposed in an abutting linear
array. In the preferred embodiment shown, the specific
adapters 90 are well-known and so-called SC adapters for
receiving and retaining SC connectors at opposite ends of
each of the adapters 90 such that each adaptor 90 joins and
optically couples two fiber optic connectors. .o

It will be appreciated that SC adapters form no
part of this invention per se. Such adapters are
commercially available, well-known items. An example of
such an adaptor is shown in commonly-assigned and co-
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pending U.S. Patent Application Serial No. 08/U857139;
filed May 30, 1993. Also, it will be appreciated that
while SC adapters 90 are shown in use in a preferred
embodiment, differentltypes of adapters for different types
of fiber optic connectors (for example, FC,_D4 or other
connectors) could also be utilized in the modules 58 with
internal geometry of the modules 58 simply modified to
accommodate different external geometry of different
connector adapters.
" With reference now back to Figs. 4 and 5, each of
. the cross-connect trays 46 is secured (through bolts or the
like) to the support platforms 44. Sidewalls 45, 490 of
left fixture 26 are sized to closely face walls 42,36.
Side walls 45'49'of right fixture 26' are sized to closely
face walls 34,40. The side walls 45,49 carry spring-loaded
locking tabs 103 which can be pulled inwardly to retract a
lock pin 102 (Fig. 5). Upon release of the tabs 103, the
tabs 103 are spring-biased to permit locking pins 102 to
protrude beyond the exterior of the side walls 45,49.
Opposing surfaces of the plates 34,40, 42 and 36 are
provided with detents 101 (Fig. 4) sized to receive the
pins 102 such that the support platform 44 and attached
cross-connect trays 46 may be rotated about pivot rod 38 to
any one of a plurality of rotated positions and fixed in
place in the fixed position. Fig. 4 shows a mounting
fixture 26 in a hdfizéntal position and a second mounting
fixture 26' rotated about pivot rod 38 to a down position.
The forward edge of each of the support platforms
44 is provided with extension side walls 100,102 which
extend from the side plates 45,49. The extension walls
100,102 extend forwardly beyond the front side of the
adapters 90 by a distance sufficient to permit connectors
to be inserted within the adapters.90 as will become

apparent.
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The extension walls 100,102 are joined by a
forward wall 104. Extending upwardly from forward wall 104
is a designation plate 106 which provides a flat surface
generally parallel to the plane of the front ends of the
adapters 90. The flat éurface of the designation plate 106
provides a surface on which a designation strip can be
attached to permit an operator to place identifying
information or the like. The plate 106 also protects the
adaptors 90 and attached connectors and fibers from
physical damage.

Secured to the forward wall 104 and spaced between
the designation plate 106 and the adapters 90 are a
plurality of arcuate-fanniﬁg clips 108. For the left side
fixtures 26, the fanning clips 108 are arced to direct
fibers from the adapters to the left side of the frame.

For the right side fixture 26', the fanning clips 108 are
oriented to direct fibers from the adapters 90 to the right
side of the frame. Further, each of the fixtures 26 is
provided with a radius plate 110 with an attached fanning
clip 112. The plate 110 permits fibers to be draped
downwardly through clip 112 with the radius 110 limiting
the bending of the fibers to prevent excess bending.

Connected to the fixture 26 on the rear side
thereof may be provided any one of a plurality of different
styles of cable management fixtures 120. The cable
management fixtures 120 shown in Fig. 4 inélpdes a
plurality of fanning clips for cable management as well as
takeup spools for taking up excess amounts of cable. It
will also be appreciated that the rear area of the fixtures
26 can be provided with a variety of different cable
management devices including splice trays or the like.

With reference now to Figs. 25-26, the reader will
note use of the fixture 26 in use for organizing and cross
connecting a plurality of optical fibers. Equipment fibers
130 enter the rear of the fixture 26 with excess fiber
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The equipment fibers 130 may originate from any one of a
plurality of different types of fiber optic equipment such
as fiber-to-copper convertors. Each of the fibers 130 is
terminated at an SC connector 132. The connector 132 is
received within the back end of adapters 90. Cross-connect
fiber cables (frequently referred to as jumpers) 140 are
passed through clip 112 and individually fanned by fanning
clips 108 toward adapters 90. Each of the fibers 140
terminates at an SC connector 142 which is each received
within the forward end of an adaptor 90 such that each one
of connectors 132 is individually connected to a singular
one of a plurality of connectors 142.

From time to time, it is desirable to replace or
move the cross-connect cables 140. If the cables or
connectors of the top three adaptors of a given module 58
are desired to be accessed, the operator grasps the locking
tabs 74 and moves the module upwardly to the position of
the raised module 58 shown in Fig. 25. In this position,
each of the top three of the connectors 142 of the module
is readily accessible without interference from the
designation strip 106. If the bottom three of the
connectors 142 of the same module 58 are to be accessed,
the operator simply engages the tabs 74 and moves the
connector downwardly until the top tab 74 is received
within the groove 84 to lock the module 58 in the down
position. In the down position, the bottom three of the
connectors 142 is accessible beneath the designation strip
106 without interference from the designation strip 106.
When no connectors are to be accessed, the module 58 is
placed in its neutral position with all of the connectors
142 protected from impact or other interference by means of
the designation strip 106 and the forward wall 104.

The reader will note that in order to obtain
access to any one of the connectors 142 in a module 58, the
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module 58 is only moved a very small distance. Also, only
six adaptors 90 are moved at a time. The very small
movement associated with accessing each of the connectors
results in a minimal probability of damage to any one of
the fiber optic cables.

The benefits of the present invention include
limited displacement of the fibeérs. In the prior art, when
a tray containing several connectors is moved, the fibers
are displaced axially by a substantial amount (g;g;,.about
3 inches). In the present invention, as a module 58 is
moved up or down (about 1.5 inches) the fiber experiences
very little axial movement with most of the movement
accommodated by a lifting or lowering movement of the fiber
transverse to the fiber's axis.

While the back connectors 132 are semi-permanently
installed, it is desirable, from time to time, to be able
to have access to the connectors 132 (particularly when the
‘connectors 132 are initially installed). However, if
access to back connectors 132 is desired, they may be
accessed the same as the front connectors 142 (i.e., by
raising or lowering modules 58).

In certain installations, only the front of frame
10 is accessible to an operator. In such installations,
access to the cable management device 120 is obtained
through the tilt feature of the fixture 26. Namely, to
obtain access to the cable management device 120 from the
front of frame 10, the tabs 103 are pulled inwardly to
retract lock pins 102. With the pins 102 retracted, the
entire fixture 26 rotates about the pivot rod 38 to a down
position as shown by fixture 26' in Fig. 4. In the down
‘position, the cable management device 120 is readily
accessible to an operator facing the front of the frame 10.

Other modifications of the invention may be
apparent to one skilled in the art. For example, in the
preferred embodiment illustrated, a module 58 with all six
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adaptors 90 is moved up or down from the neufral¥posi210ﬁ.
Alternatively, the module 58 could be split 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 bottom three adaptors. ,

Also, as an alternative, the modules 58 can be
provided with additional functions. In the preferred
embodiment illustrated, the modules 58 retain only adaptors
90. However, modules 58 can include products other than

- adaptors 90. For example, modules 58 may house optical
splitters, WDM's (wave division multiplexers) or other
equipment. While adaptors 90 may be used with such
enhancements, adaptors 90 may not be necessary (e.g., such
enhanced modules may be provided with fiber pigtails).

From the foregoing detailed description of the
present invention, it has been shown how the objects of the
invention have been attained in a preferred manner.
However, modifications and equivalents of the disclosed
concepts, such as those which readily occur to one skilled
in the art, are intended to be included within the scope of
the claims which are appended hereto.
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WHAT IS CLAIMED IS:
1. A signal transmission cable management system

comprising:

a fixture;

a plurality of modules mounted 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 connecting a first signal transmission
cable at a rear side of said module with a second signal
transmission cable connected at a front side of said
module.

2. A system acéording to claim 1 wherein said modules
each have a longitudinal axis; said modules mounted on said
fixture in side-by-side relétion with said longitudinal
axes generally parallel to said line of travel.

3. A system according to claim 1 wherein said fixture
includes a plurality of spaced-apart walls, opposing pairs
of said walls, 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 attaching said ﬁddﬁles to said walls and
accommodating movement of each of said modules along said
line of travel.

"4, A system according to cl&im 1 wherein each of said
plurality of fixed positions includes a first, second and
third position, each linearly separated along said line of
travel.
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5. A system according to claim 4 including a forward
wall disposed, spaced from and opposing said front sides of
said modules, said modules 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 an
upper edge of said wall when said one is in said second
position and with a second portion of said one exposed
below a lower edge of said strip when said one is in said

third position.

6. A system according to claim 3 wherein said lock
means includes a locking member on each of said modules,
said locking member moveable between a locked position and
an unlocked position; said walls and said locking member
including cooperating elements for restraining said modules
for movement along said line of travel at each of said
plurality of fixed positions when said locking member is in
said locked position and accommodating movement of said
module along said line of travel when said locked member is
in said unlocked position.

7. A system according to claim 3 wherein said
cooperating guide means includes a rail on each of said
modules and a mating groove on at least one of said walls
opposing each of said channels with said rails slidably
received within said groové and with said réils siiding
within said groove along said line of travel.

8. A system according to claim 6 wherein said
cooperating elements includes a detent formed in said walls
and corresponding with said plurality of fixed posifions,
said locked member including an edge sized to be received
within said detent when said lock member is in said locked
position and said edge removed from said detent when said
lock member is in said unlocked position.




posftion with the rear edges 80 clear of t Lop. and bot- 1 HE??
cleared, the nodul es 58 may be indi- viduall ynrs{)s&mqugﬂgpa aL
(i.e., in thedirection-of theline of trael A aspsd@M {nf Hig. 18).

Centrally po the top and bottonTedyges $p Np“ﬁﬂalls
52a-52c are grﬂ“}mmﬁﬂnﬂlmmll ei ther gf; the lock mechanfsps”707Ts in the
regi on of the groove 84,M85s am operator nmmy rel ease the |pc
such that its natural bias causes the edge 80 to be'recei}Ved

-‘0

9. A system according to claim 8 wherein said lock
member is biased toward said locked position.

10. A system according to claim 1 comprising a frame
.having mounting means for mounting said fixture in said
frame;

said mounting means including a pivot. attachment
for said fixture to pivot relative to said frame about said

pivot axis.

11. A system according to claim 10 wherein said pivot
axis is generally perpendicular to said line of travel.

12. A system according to claim 10 wherein said
mounting means further includes a frame lock for releasably
locking said fixture in any one of a plurality of a pivoted
positions about said pivot axis.

13. A system accoxrding to claim 1 comprising a
plurality of mating elements secured to each of said
modules, said mating elements each including means for
connection of said front side, respectively, with said
first and second cables optically coupled.

14. A system according to claim 13 wherein said mating
elements are mounted in a linear array defining a
longitudinal axis for each of said modules, said modules
mounted on said fixture in side-by-side relation with said
longitudinal axes generally parallel to said line of
travel.

15. In a signal transmission cable management system
having a fixture including a plurality of spaced apart
walls defining a plurality of parallel spaced apart
cavities, said walls including first and second parallel



wi thin the grooves 84,85. Accordingly, each of the nod- uI*

| ocked in an‘Up“pﬁs+%+on_Lm4th edge 80 fnﬂ$SHt@NﬁAsagg
recei ved withi mum A dOWREPDREEH ON t
upper | ock nec 'Ha mnthln'uppe

nodul es 58 has & h6II9m1mo tion Mhlf in a preferred e
sized to receive six fiber optlc connect'or adapters disposed in an abutting

) L

and opposing recesses; an optic module for mounting in said
cavities, said module comprising:

a body sized to be slidably received within said
cavity for movement along a line of travel, said body
having first and second parallel rails, said rails sized to
be slidably received within said recesses;

said body including means for connecting at least
one fiber optic cable to said body;

said body including latch means for securing said
body to said fixture in any one of a plurality of fixed
positions along said line of travel.



li near array. In the preferred embodi ment shown, the speci jomyziopian
are wel | -known and so-called SC adapters forryi§SakEMt Ads ngﬁ ngzdﬁ#EET
connectors at opposite ends of each of the adgptggglAgQ,suc hat each

adaptor 90 joins and optically coupl es two fiber—optrc-comrett 3% JAN 1997
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HIGH-DENSITY FIBER DISTRIBUTION FRAME
Abstract of the Disclosure
A fiber distribution frame includes a fixture

having a plurality of modules mounted side-by-side within
5 said fixture with each of the modules being individually

mounted in a line of travel. Each of the modules can be

locked 'in any one of a plurality of discrete positions

within the line of travel. Each of the modules contains a

plurality of adapters for receiving and retaining fiber
10 optic connectors. Further, the fixture may be tilted

downwardly to provide access to the rear of the fixture.




It will be appreci ated that SC adapters formno part
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of this invention per se. Such adapters are comercially avg ﬁRCEPLﬁEEﬁ“ENT SHEET

wel | -known itens. An exanple of such an adaptor is shown i}
comonl y-assi gned and copending U. S. Patent Application Sérl al No. 08/065})1
39. filed May 30, 1993. Also, it will be appreciated that whi IggS@Aﬂdm?ers
90 are shown in use in a preferred enbodj- nent. differentj tiypes of
adapters for different types of fiber optic connectors (fo xampt e, FC,
or other con- nectors) could also be utilized |n the nodules 58 with

D THIS SHEET Has apg
N f
= REPLACED

v}
N

“ ‘

g«.ﬂ_ﬂ.ﬂ

VJAVAVLVAV

;_,Av. E

120

wANINIRY
WY
,/' WA
r*—/v Qnmm A

" V“ mvml'
s‘_ N
/‘xﬁ

SRBARA "
vamv

mvmv N

‘-‘
/ m xﬁ\!

vmm

103

104

26




i nt er nal geonetry of the nodules 58 sinply nodified to ad
geonetry of different connector adaptdq

4 and 5.

di fferent external

ref erence now back to Figs.
secured (through bolts or the like) to the support platfdrrs 348.

45. 49 of

wal | s 45", 49' of

|eft fixture 26 are sized to
right fixture 26

The side walls 45. 49 carry spring-| oaded

T 103’
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| acki ng tabs 103 which can be pulled inwardly to retract a | ock pin 102

(Fig. 5). Upon release of the tabs 103. the tabs 103 are spf] N T ;
permt |ocking pins 102 to protrude beyo }:hl poy ?ﬂklba!' gr B@Lﬂasﬁmﬂ SHEET
B4, SBRE%C@B EE ejprovided with

45, 49. Opposing surfaces of the plates !
detents 101 (Fig. 4) sized to receive theée_pihs a2 s teh—+h hg §upaNriss?
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in blace in the fixed position.
position and a second nounting fiXxture 26..arot

rod 38 to a down position. The f rﬂ\ﬁﬁﬁﬂ&)kﬁﬁ!& h ol "Fhe—stpport
platforns 44 is provided with extensfdn SI@LMBIEIDS 100, 192 Whrﬁ ﬁ&g@j
fromthe side plates 45, 49. The ext 0, 102}e R dl

beyond the front side of the adapters 9(? by a distance sufifiici ent..Lo_per

hori zont al

Fig. 4 shows a nounting fixture 264
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12 The extension walls 100, 102 an
.Ext endi ng upwardly fromforward wall 1 I§SHE§E rRRENo
provides a flat sur- face generally panallel REB-ACKR pl| ang

f
of the adapters 90. The flat surface of the designation pl atd
a surface on which a designation strip tan be attached to pgenqmt an

operator to place identifying
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The plate 106 al so protects the ada
danege. SecyREBLACEMENT SHEET

arna utITrc

13 4 i T

Xture 26" 1 he

information or the like.
attached connectors and fibers from physi cal
forward wall 104 and spaced be- tween the designation plate

adapters 90 are a plurality of arcuate fanning clips 108. Fo
fixtures 26, the fanning clips 108 are arcgd to direct fiber
adapters to the left side of the frame. For the right side f

fanning clips 108 are ori-
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ented to direct fibers fromthe adapters 90 to the right Te.
Further, each of the fixtures 26 isppro- vided with agr &&EﬂﬁpE&&®H$SHE®L
an attached fanning clip 112. The plate 110 pernmits fibdrgq to be draped
down- wardly through clip 112 with the radius 110 linitijnd th@ bANdﬂB (
the fibers to prevent excess bending.gq Connected to tihg fixture 26 ot

the rear side thereof may be provided any one of a plurgliTy of different
styl es of cable nanagenent fixtures 120. The cabl e manadge-
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ment fixtures 120 shown in Fig. 4 includes a plurality of fanning clips for
.cabl e managenent as well as takeup spools for taking up EY
P LACENEAL, SHEET

cable. It will also be appreciated that the rear area of |t
can be provided with a variety of different cabl e manage- nt devices
I ncluding splice trays or the like. 10 Wth reference now tpg-ijaN 1997- 46.
the reader will note use of the fixture 26 in use for organi zi ng and crogs
connecting a plurality of optical fibers. Equipnent fiber
ﬁ,.
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130 enter the rear of the fixture 26 with excess fiber |ength ANPE
.around the cabl e managenent device 120. The equi pnent fiaggéLgﬁﬁm \ éHEET
originate fromany one of a plurality of different types|of Tiber optic
equi p- nment such as fiber-to-copper convertors. Each of {h¢ gi@-J@qqgg'ﬁo [
termnated at an SC connector 132. The;fon- nector 132 i$ fecCelved Wthi

the back end of adapters
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jurri)ers) 140 are passed through clip 112 and individu- ally fa
fanning clips 108 toward adapters 90. Each of the fibers 140 18 AggMENJtSHEET

an SC connector 142 which is each received within the forwardfepnd of an
adapt or 90 such that each one of connectors 132 is in- dividually3dnjxgtesy
to a singular one of a plurality of conpgctors 142. Fromtipe to tine,
it is desirable to replace or nove the cross-connect cables 140. TT The
cabl es or connec-
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tors of the top three adaptors of a given nodule 58 are desired to he-
.accessed, the operator grasps the |ocking tabs 74 and rmveﬁs;;gﬁwmﬁ SHEET
upwardly to the position of the raised nodule 58 shown in Fi'gr—z2btmtHT7
position, each of the top three of the connectors 142 of the!npd- JHES g@
readily accessible w thout i nterferenci_ fromthe designati (pn'@sﬁrﬁ é | f
the bottomthree of the connec- tors 1 fof the same nodul e %8 are to be-l
accessed, the operator sinply engages the tabs 74 and noves th
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connector downwardly until the top tab 74 is received within the groove 84
to lock the nodule 58 in the down position. In the down pofs;j;,_tgm? Eme T SHEET
bottom three of the connectors 142 is accessi bl e beneath thé &HQEI-&H-—-
strip 106 without interference fromthe designation strip 10p. Wen ng
connectors are to be accessed, the nod-;dlle 58 is placed i t 3 GelAl 997
position with all of the con- nectors 142 protected fromi ct or_other
i nterference by nmeans of the designation strip 106 and thej{forward
58
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disbl acenent of the fibers. In the prior art, when a tray cehtarig
several connectors is noved, the fibers are REPLACEMENT SHEET
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14 displaced axially by a substantial anount (e.g., abou

- :
. the present invention, as a nodule 58 is noved up or down 8£ﬁ$§bé‘t T SHEET
nmost of _tHhe

fyiNNe 897

e

i nches) the fiber experi- ences very little axial novenent

nmove- ment accommodated by a lifting or |owering novement iofi the
transverse to the fiber's axis. 18
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Whi | e the back connectors 132 are seni-perma- nently installed,. it is

desirable. fromtine to tine, to be able to have acce connectors
132 (particul-arly when the connectors 132 are initial BEPWEME&E) ' V-
er, if access to back connectors 132 is desired they jay—te—ae S he

DT ™tre= re

sane as the front connectors: 142 (i.e., by raising or |0V\féi 8& nodul gs [58) .
In certain installations, only the front of frane 10 |i § aktce Rb1997t ¢ 4n.
operator. In such installations, access :

21
-DENST DISTRIB
Abstract of the Digclosure

A fiber distribution frame includes a fixture
having a plurality of modules mounted side-by-side
within said fixtuxe with each of the modules being
individually mounted in a line of travel. Each of the
modules can be locked in any one of a blurality of
discrete positions within the line of travel. Rach of
the modules contains a plurality of adapters for -
receiving and rétaining f£iber optic connectors, '
Further, the fixture may be tilted downwardly to provide
accesa to the rear of the fixture.

Figure 1



1%

to the cabl e manage 120 is obtained through the #Hi+t—feat f
the fixture 26. h;‘ﬁFNtﬂde¥Lceﬂ‘"‘§Etess to the cabl e manag HEA@QWE&ifgiﬁt!
fromthe front of f Qﬂn’} 103 are pulled inwardly o retract

| ock pins 102. Wth thé’pMnSM racted, the entire fixtuyre 86 rotaties?
about the pivot rod 38 to a down position as_shown by fixtuge 2 |n Fig. 4.

In the down position, the cable nanagenent'dévrce 120 is readhkyﬂaecessrbhg
to an operator facing the front of the frane

CLATIMS

1. A signal transmission cable management system
comprising:

a fixture (26);

a plurality of modules (58) mounted on the fixture
(26), each module (58) comprising a plurality of adaptor
means (90) for holding a fiber optic connector, said
adaptor means (90) being arranged along a line;

means for connecting a first signal transmission
cable at a rear side of said module with a second signal
transmission cable.at a front side of said module;

the modules (58) being mounted on the fixture side
by side so that they are substantially parallel, each
module (58) being so mounted on the fixture (26) as to-be
movable in the direction of the line along which the
adaptor means (90) ére arranged, which direction is
transverse to the direction in which the first and second
cables are connected to the module in.use: and

the system comprising releasable lock means (70) for
releasably locking each of said modules (58) in any one
of a plurality of fixed. positions along the line of

travel.

2. A system according to claim 1 wherein said fixture
(26) further includes a plurality of spaced-apart walls
{52a, 52b, 52c):

opposing pairs of said walls defining a plurality of

’?—[oq/c(:,-.



nodul e 58 with all si M[I éls noved up or down fr¢m

position. Alternatively, the mp 8 could be split in hallf wlht%ngﬁg‘?%-{o
hal f nmoved up to access the top three connectors and w th the lhattom-half

i ndependently noved down to access the bottor three adaptor

10. Q her nDdIFT\\\“\ﬁS\GL\th\L?¥entIOn may be appar - ﬂEPLACEMENT SHEt‘
skilled in the art. ﬁgf am e preferred enbodi nen Hostrared, a
|

THIS SHEET HAS BEEN-
channels (54):; REPLACED BEN

each of said modules (58) being disposed within a
respective channel (54); and

cooperating guide means (64, 56) for each of said
modules (58) and said walls (52a, 52b, 52c¢) for attaching
said modules (58) to said walls (SZa, 52b, 52c) and
accommodating movement of each of said modules (58) along

said line of travel.

3. A system according to claim 1 wherein each of said
plurality of fixed positions includes a first, second and
third position, each linearly separated along said line

of travel.

4. A system according to claim 1 further comprising:
said plurality of fixed.positions including a first,

second and third position, each linearly séparated along
said line of travel; "

| a forward wall (106) spaced from and opposing said
front sides of said modules (58), said modules (58)
shielded by said forward wall (106) when said one of said
modules (58) is in said first position and with a first
upper portion of said one of said.modules (58) exposed
above an upper edge of said forward wall (106) when said
one is in said second position and with a second portion
of said one exposed below a lower edge of said forward

wall when said one is in said third position.



Al so, as an alternative, the nodul es 58 can be pro- vided an
functions. In the,mﬂpﬂ"mmﬂg iment illustrated, the ‘ X
exanp

only adapters 90. I 58 can include products fpther than
adapters 90. For e 58 may house | 02 SEP 1397
-3 - s
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5. A system according to claim 2 further comprising:

said lock means f70) including a locking member (74)
on each of said modules (58), said locking member
moveable between a locked position and an unlocked
position; said walls (52a, 52b, 52c¢) and said locking
member (74) including cooperating elements (80, 82, 84,
85) for restraining said modules (58) from movement along
said line of travel at each of said plurality of fixed
positions when said locking member (74) is in said locked
position and accbmmodating movement of said module (58)
along said line of travel when said locking member (74)

is in said unlocked position.

6. A system according to claim 2 further comprising:
said cooperating guide means (64, 56) including a
rail (64) on each of said modules (58) and a mating
groove (56) on at least one of said walls (52a, 52b,
52c) opposing each of said channels (54) with said rails
(64) slidably received within said groove (56) and with
said rails (64) sliding within said groove (56) along
said line of travel.
7. A system according to claim 5 wherein said
cooperating elements (80, 82, 84, 85) includes a detent
(84, 85) formed in said walls (52a, 52b, 52¢) and
corresponding with said plurality of fixed positions,
said locking member (70).including an edge (80) sized to

be received within said detent (84, 85) when said locking
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splitters, WOMs (wave division nultiplexers
equi pnent. Wile adapters 90 nay be used with
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member (70) is in said locked position and said edge (80)
removed from said detent (84, 85) when said locking

member is in said unlocked position.

8. A system according to claim 7 wherein said locking

member (70) is biased toward said locked position.

9. A system according to claim 1 combrising a frame
(12) which frame (12) includes mounting means for
mounting said fixture (26) in said frame (12);

said mounting means inpludinq a pivot attachment
(44) for said fixture (26) to pivot relative to said

frame about a pivot axis.

10. A system according to claim 9 wherein said pivot

axis is generally perpendicular to said line of travel.

11. A system according to claim 9 whgrein séid mounting
means (44) further includes a frame lock (103) for
releasably locking said fixture (26) in any one of a
plurality of a pivoted positions about said pivot axis.
12. A system according to claim 1 comprising a plurality
of mating elements secured to each of éaid modules, said
mating elements each including means for connection of
said front side, respectively, with said first and second

cables optically coupled.



such enhancenents, adapters 90 may not be necessary (e.dg.,

modul es- nay be provi ded with—fib-_er pigtails). Fromth

detail ed description Hmm pppvention, it has been gh W& hov¥. t he

obj ects of the inventilfll mﬂmmmﬂal ned in a preferred pmhn8r2 SEP 1997
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13. A system according to claim 12 wherein S3
elements are mounted in a linear array defining a
longitudinal axis for each of said modules, said modules
mounted on said fixture in side-by-side relation with
said longitudinal axes generally parallel to said line of

travel.

14. An optic module (58) for mounting in a signal
transmission cable hanagement system having a fixture
(26) including a plurality of spaced apart walls (52a,
52b, 52c) defining a plurality of parallel spaced apart
‘cavities, said module (58) comprising:

a plurality of adaptor means (90) for holding a
fiber optic connector, said adaptor means (90) being
arranged along a line, and means for mounting the module
(58) in the system so as to be movable in the direction
along which the adaptor means (90) are aligned, which
direction is generally transverse to the direction in
which fibre optic cables are connected to the module (58)
in use, and lock means (70) for securing the module to
the fixture in any one of a plurality of fixed positions

along the line of travel.

15. A signal transmission cable management system
comprising:

a fixture (26);

a plurality of modules (58) mounted on said fixture

(26) with each of séid modules (58) movably mounted on
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said fixture (26) for movement along a lln;_3?"EFEVETT-—-—~J

each one of said modules (58) including a plurality of
adaptor means (90) for holding a fiber optic connector,
each one of said adaptor means (90) movable with said
each one of said modules (58) along said line of travel;

releasable lock means (70) for releasably  locking
each of said modules in any one of a plurality of fixed
positions along said iine of travel;

- means for connecting a first signal transmission
cable at a rear side of said module with a second signal
transmission cable connected at a front said of said
module; and |

said modules (58) each having a longitudinal axis;
said modules (58) mounted on said fixture (26) in side-
by~side relation with said longitudinal axes generally
parallel to said liné of travel, said plurality of
adaptor means (90) linearly disposed along said

longitudinal axis.
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1. A signal transmission cable management system
comprising:

a fixture (26);

a plurality of modules (58) mounted on the fixture
(26), each module (58) comprising a plurality of adaptor
means (90) for holding a fiber optic connector, said '
adaptor means (90) being arranged along a line:;

means for connecting a first signal transmission
cable at a rear side of said module with a second signal
transmission cabieiat a front side of said module;

the modules (58) being mounted on the fixture side
by side so that they are substantially parallel, each
module (58) being so mounted con the fixture (26) as to be
movable in the direction of the line along which the
adaptor means (90) are arranged, which direction is
transverse to the direction in which the first and second
cables are connected to the module in‘use: and

the system comprising releasable lock means (70) for
releasably locking each of said modules (58) in any one
of a plurality of fixed positions along the line of

travel.

2. A system according to claim 1 wherein said fixture
(26) further includes a plurality of spaced-apart walls
{(52a, 52b, 52c):

opposing pairs of said walls defining a plurality of
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channels (54);
each of said modules (58) being disposed within a
respective channel (54): and ‘
cooperating guide means (64, 56) for each of said
modules (58) and said walls (52a, 52b, S52c) for attaching
said modules (58) to said walls (52a, 52b, 52c) and
accommodating movement of each of said modules (58) along

said line of travel.

3. A system according to claim 1 wherein each of said
plurality of fixed positions includes a first, second and
third position, each linearly separated along said line

of travel.

4, A system according to claim 1 further comprising:

said plurality of fixed positions including a first,
second and third position, each linearly separated along
said line of travel;

a forward wall (106) spaced from and opposing said
fronf sides of said modules (58), said modules (58)
shielded by said forward wall (106) when said one of said
modules (58) is in said first position and with a first
upper portion of said one of said modules (58) exposed
above an upper edge of said forward wall (106) when said
one is in said second position and with a second portion
of said one exposed below a lower edge of said forward

wall when said one is in said third position.
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5. A system according to claim 2 further comprising:

said lock means (70) including a locking member (74)
on each of said modules (58), said locking member
moveable between a locked position and an unlocked
position; said walls_(52a, 52b, 52¢) and said locking
member (74) including cooperating elements (80, 82, 84,
85) for restraining said modules (58) from movement along
said line of travel at each of said plurality of fixed
positions when said locking member (74) is in said locked
position and accommodating movement of said module (58)
along said line of travel when said locking member (74)

is in said unlocked position.

6. A system according to claim 2 further comprising:
said cooperating guide means (64, 56) including a
rail (64) on each of said modules (58) and a mating
groove (56) on at least one of said walls (52a, 52b,
52c) opposing each of said channels (54) with said rails
(64) slidably received within said groove (56) and with
said.rails (64) sliding within said groove (56) along

said line of travel.

7. A system according to claim 5 wherein said
cooperating elements (80, 82, 84, 85) includes a detent
(84, 85) formed in said walls (52a, 52b, S52c¢c) and
corresponding with said plurality of fixed positions,
said locking member (70)‘including an edge (80) sized to

be received within said detent (84, 85) when said locking
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member k70) is in said locked position and said edge (80)
removed from said detent (84, 85) when said locking

member is in said unlocked position.

8. A system according to claim 7 wherein said locking

member (70) is biased toward said locked position.

9.. A system according to claim 1 comprising a frame
(12) which frame (12) includes mounting means for
mounting said fixture (26) in said frame (12):;

-said mounting means in;luding a pivot attachment
(44) for said fixture (26) to pivot relative to said

frame about a pivot axis.

10. A system according to claim 9 wherein said pivot

axis is generally perpendicular to said line of travel.

11. A system according to claim 9 wherein said mounting
means (44) further includes a frame lock (103) for
releasably locking said fixture (26) in any one of a

plurality of a pivoted positions about said pivot axis.

12. A system according to claim 1 comprising a plurality
of mating elements secured to each of said modules, said
mating elements each including means for connection of
said front side, respectively, with said fifst and second

cables optically coupled.
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13. A system éCCording to claim 12 wherein said mating

elements are mounted in a linear array defining a
longitudinal axis for each of said modules, said modules
mounted on said fixture in side-by-side relation with
said longitudinal axes generally parallel to said line of

travel.

14. An optic module (58) for mounting in a signal
transmission cable management system having a fixture
(26) including a plurality of spaced apart wails (52a,
52b, S2c) defining a plurality of parallel spaced apart
cavities, said module (58) comprising:

a plurality of adaptor means (90) fer holding a
fiber optic connector, said adaptor means (90) being
arranged along a line, and means for mounting the module
(58) in the system so as to be movable in the direction
along which the adaptor means (90) are aligned, which
direction is generally transverse to the direction in
which fibre optic cables are connecteé to the module (58)
in use, and lock means (70) for securing the module to
the fixture in any one of a plurality of fixed positions

along the line of travel.

15. A signal transmission cable management system
comprising:

a fixture (26);

a plurality of modules (58) mounted on said fixture

(26) with each of séid modules (58) movably mounted on



3. A system according to cIa|n12 further conprising:

ol T s R

ward wal | (106) sai d nodul.es_REPLACED (58)

position and having a birst s = portion of said one
(58) ex- posed above an upper e@d@e of said forward

said fixture (26) for movement along a line of travel,
each one of said modules (58) including a piurality of
adaptor means (90) for holding a fiber optic connector,
each one of said adaptor means (90) movable with said
each one of said modules (58) along said line of travel;

releasable lock means (70) for reieasably locking
each of said modules in any one of a plurality of fixed
positions along said line of travel;

means for connecting a first signal transmission
cable at a rear side of said module with a second signal
transmission cable connected at a front said of said.
module; and |
| said modules (58) each having a longitudinal axis;
said modules (58) mounted on said fixture (26) in side-
by-side relation with said longitudiﬁal axes generally
parallel to said line of travel, said plurality of
adaptor means (90) linearly disposed along said

longitudinal axis.
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HIGH-DENSITY FIBER DISTRIBUTION FRAME
Abstract of the Disclosure

A fiber distribution frame includes a fixture
having a plurality of modules mounted side-by-side within
said fixture with each of the modules being individually
mounted in a line of travel. Each of the.modules can be
locked 'in any one of a plurality of discrete positions
within the line of travel. Each of the modules contains a
plurality of adapters for receiving and retaining fiber
optic connectors. Further, the fixture may be tilted
downwardly to provide access to the rear of the fixture.
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HIGH-DENSITY FIBER DISTRIBUTION FRAME

Description

This inventicn pertains to the telecommunications
industry. More particularly, this invention pertains to a
high-density fiber distribution frame for use in the tele-
communications industry.

In the telecommunications industry, use of fiber op-
tic cables for carrying transmission signals is rapidly
growing. To interconnect fiber optic equipment, fiber dis-
tribution frames have been developed. An example of a
prior art fiber distribution frame is shown in commanly
assigned U.S. Patent No. 4,995.688.

The fiber distribution frame of U.S. Patent No.
4,995.688 includes a so-called cennector module (item
16 in the '688 patent) having a front panel which carries
a plurality of adapters (102). Each of the adapters (102)
permits attachment of a fiber optic connector (100) to
both sides of the adapter in order to optically connect
two fiber optic cables.

Typically, the back side of the adapters (102) are
provided with connectors secured to fiber optic cables.
Thecables are connected to various pieces of fiber optic
equipment (such as, a fiber-to-copper convertor for con-
verting DS-3 signals to optical signals).

The connectors on the back side of the adapters are
semi-permanent. Namely, while the connectors on the
back side of the adapters can be easily removed, they
are normally installed with the intent to maintain the con-
nection of the connector to the rear side of the adaptor
without frequent future changes to the connection. On
the front side of the adaptor, the fiber optic connector is
secured to a fiber cable (for example, a jumper cabie)
for cross-connecting to other pieces of optical equip-
ment or to any other destination.

WO-A-91 10927 relates to an optical fiber cable dis-
tribution frame including a housing containing a plurality
of shelves. Each shelf is pivotally attached, at one front

2104



(58) from movenent al ong said line of travel

at each -of—sat
plurality of fixed positions when sai-d | ocki ng nentetuh'f'MJ:MENF ISHEET
sai d | ocked. po- sition and accommopdati ng novenent df
nodul e (58) along said line of travel when said | ogkif

I's in said unl ocked posi - tion. 2

9 ?EﬁET 1989*)

corner. to the housing for pivotal movement into and out
of the housing. The shelif 182 shown in Figure 16 in-
cludes storage spcols 194 and an elongate panel 202
supporting cptical connector sleeves 210 that are
spaced along its length.

With the increase in use of fiber optic cables in the
telecommunications industry. it is desirable to provide
fiber distribution frames with increased density. By den-
sity. it is meant the number of locations per unit volume
of unit area for providing connection on the fiber distri-
bution frame. |

In products made according to the aforementioned
U.S. Patent No. 4.995.688. a typical fiber distribution
frame will have about 576 fiber optic connector loca-
tions. In the industry. it is becoming desirable to sub-
stantially increase the density to be in excess of 1,400
connectors per frame.

Examples of high-density fiber distribution frames
include a frame marketed under the trademark of Fiber
Manager by Northern Telecom and described in North-
ern Telecom Bulletin No. 91-004, Issue No. 2, May.
1991. Another example includes the High Density inter-
connect System (HDIC) of AT&T as disclosed it its
Product Bulletin 29670-DLH-7/89, Issue 2. .

One problem associated with prior art high-density
fiber distribution frames is that the prior art products re-
quire substantial displacement of fibers when access to
the fiber connectors is required. For example, the North-
ern Telecom product houses the fibers and connectors
in a molded plastic cassette. The cassetts is shown on
page 7 of the aforementioned Northern Telecom publi-
cation. The particular cassette shown has twelve con-
nectors (paired into six connectors). To access any one
of the twelve connectors, the cassette must be pulied
from the frame approximately three to four inches at
which point the cassette drops to an access position as
shown on page 6 of the aforementioned bulletin. As a
result, even though only one connector may require ac-
cess, a total of twelve connectors are displaced with
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substantial displacement of the fiber optic cables-asse—
ciated with each of the twelve connectors.

Unnecessary or axcessive displacement of fiber op-
tic cables is undesirable. As fiber optic cables are dis-
placed, they are subject to bending and other forces. As
a fiber bends, the fiber can break resulting in loss of
transmission through the fiber. Since fibers carry ex-
~tremely high signal rates, the breakage of a single fiber
can result in a substantial loss of data or voice commu-
nications. Telecommunications industry standards gen-
erally recognize a minimum bending radius of about one
and a half inches for optical fibers.

it is an object of the present invention to provide a
fiber distribution frame which permits high-density,
ready access to fiber optic connectors and minimal dis-
placement of fibers when access is being made to con-
nectors.

The present invention provides a signal transmis-
sion cable management system comprising:

a fixture:

a plurality of adapter modules mounted side by side
on said fixture, each module being individually mov-
ably mounted on said fixture for movement along a
line of travel; and,

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

wherein each adapter module comprises a plurality
of adapter means arranged side-by-side along a
line, which means are configured to hold fiber optic
connectors and connect first and second signal
transmission cables at the rear and front sides of
the adapter module, respectively: and.

wherein said adapter modules are mounted so as
to be movable in such a manner that the adapter
means move in a direction along said line along
which they are arranged. which direction is gener-
ally transverse to the direction in which the first and
second cables are connected to the module, in use.
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thereby minimising axial movement of said cables.

The fixture may inciude a plurality of spaced-apart
walls;

opposing pairs of said walls defining a plurality of
channels;

each of said adapter modules being disposed within
a respective channel: and

cooperating guide means for each of said modules
and said walls for attaching said modules to said
walls and accommodating movement of each of
said modules along said line of travel. Said cooper-
ating guide means may includg a rail on each of said
adapter modules and a mating groove on at least
one of said walls opposing each of said channels
with said rails slidably received within said groove
and with said rails sliding within said groove along
said line of travel.

Preferably, said adapter means are disposed in a
linear array defining a longitudinal axis for each of said
adapter modules, said modules being mounted on said
fixture in side-by-side relation with said longitudinal ax-
es generally parallel to said line of travel.

In a preferred arrangement, the system forms part
of a high-density fiber optic distribution frame having a
plurality of fixtures mounted in columns thereon.

In addition, the present invention provides an optic
module arranged for mounting in a signal transmission
cable management system having a fixture including a
plurality of spaced apart walls defining a plurality of par-
allel spaced apart cavities for receiving the modules,
wherein said module is of hollow construction and com-
prises a plurality of adapter means arranged side-by-
side along a line. which means are configured to hold
fiber optic connectors and connect first and second sig-
nal transmission cables at the rear and front sides of the
module. respectively, said module being provided with
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means for individually movably mounting the module on
the fixture so as to be movable in such a manner that
the adapter means move in a direction alchg said line,
which direction is generally transverse to the direction
in which the first and second cables are connected to
the medule, in use, thereby minimising axial movement
of said cables, and lock means for securing the module
to the fixture in any one of a plurality of fixed positions
along the line of travel.

In a preferred embadiment of the present invention,
a cable management system is provided which includes
a fixture having a plurality of modules mounted on the
fixture. Each of the modules is moveable on the fixture
for movement along a line of travel. A releasabie lock
mechanism is provided for releasably locking each of
the modules in a plurality of fixed positicns along the line
of travel. A plurality of adapter means or mating ele-
ments is secured to each of the modules for movement
therewith. The mating elements each includes means
for connecting a first signal transmission cable at a rear
side of the element with a second signal transmission
cable at a front side of the selement.

A preferred embodiment constructed in accordance
with the present invention will now be described by way
of example only, with reference to the accompany draw-
ings. in which:

Fig. 1 is a front, top and right side perspective view
of a fiber distribution frame canstructed according
to the present invention;

Fig. 2 is a top, front and right side perspective view
of two mounting fixtures according to the present
invention enjoined by common mounting bracket;
Fig. 3 is a top plan view of the mounting fixtures of
Fig. 2;

Fig. 4 is a view similar to Fig. 2 showing a right
mounting fixture pivoted to a down position;

Fig. 5 is a top, front and right side perspective view
of a left mounting fixture removed from a mountlng
bracket:
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Fig. 6 is a right side elevation view of the mount%h'g

fixture of Fig. 5: ~
Fig. 7 is a frent, top and right side perspective view
of a cross-connect tray including adapters;
Fig. § is a front, top and right side perspective view
of a metallic support platform;
Fig. 9 is a front, top and right side perspective view
of a left retaining wall;
Fig. 10 is a right side elevation view of the wall of
Fig. 9:
.Fig. 11 is an enlarged top plan view of a forward end
of the wall of Fig. 9;
Fig. 12 is a front, top and right side perspective view
of a intermediate retaining wall;
Fig. 13 is a right side elevation view of the wall of
Fig. 12
Fig. 14 is an enlarged top plan view of aforward end
of the wall of Fig. 12;
Fig. 15 is a rear, top and left side perspective view
of a right retaining wall;
Fig. 186 is a left side elevation view of the wall of Fig.

185:
Fig. 17 is a top plan view of a forward end of the
wall of Fig. 15:

Fig. 18 is a view similar to Fig. 7 showing connector
modules shifted:

Fig. 19 is a front, top and right side perspective view
of four mounting fixtures mounted in a frame with
an upper right side fixture pivoted to a down posi-
tion;

Fig. 20 is a side right elevation view of the view of
Fig. 19:

Fig. 21 is a front, top and right side perspectlve view
of a connector module according to the present in-
vention:

Fig. 22 is a front elevation view of the connector
module of Fig. 21:
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Fig. 23 is a view 1aken aleng lines 23-23 of Fig. 22:
Fig. 24 is a view taken alcng lines 24-24 of Fig. 22:
Fig. 25 is a front, top and right side perspective view
cf a fixture acccrding to the present invention and
cannected to fiber cptic cables and:

Fig. 26 is a tcp plan view of the fixture of Fig. 25.

With reference now to the several drawing figures
in which identical elements are numbered identically
throughout, a description of one preferred embodiment
according to the invention will now be provided.

With initial reference to Fig. 1, a fiber distribution
frame 10 is shown. The frame 10 includes spaced-apart
side walls 12, 14 connected at their upper ends by a top
wall 18. Connected to the forward side of the top wall
16 is a trough 18 for carrying cables and the like as is
conventional. The bottom of the frame 10 is provided
with a pedestal 20 which also has secured to it a trough
22 for carrying cables and the like. The forward edges
of the side walls 12, 14 are provided with a piurality of
clips 24 for holding fiber optic cables extending vertically
in front of side walls 12, 14.

Contained within frame 10 between side walls 12,
14 are a plurality of left and right mounting fixtures 26,
26' (schematically shown in Fig. 1). A detailed descrip-
tion of mounting fixtures 26, 26' is provided elsewhere
in this specification. The fixtures 26, 26' are mounted to
be aligned in two columns of ten fixtures per column with
the two columns in horizontal alignment. It will be appre-
ciated that the specific number of fixtures 26. 26' and
their alignment is shown for the purposes of illustrating
a preferred embodiment and a different number and
alignment of fixtures can be provided within a frame 10.

The fixtures 26, 26' are illustrated in Fig. 2 with the
fixtures 26, 26' paired in a common mounting bracket
28. The mounting bracket 28 includes first and second
mounting plates 30, 32 for attachment to walls 12, 14
respectively. First fixed plates 34. 36 are secured to
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each of mounting plates 30. 32, respectively, with the

fixed plates 34. 36 disposed in parallel, spaced-apart
alignment and connected by a pivot red 38. Second
fixed plates 40, 42 (best shown in Fig. 4) are also fixedly
secured to the givot rod 38 with piates 40, 42 disposed
intermediate between plates 34. 36 and parallel thereto.
Plate 40 opposes plate 34 and plate 42 opposes plate
386. :

A leftfixture 26 is separately shown in Fig. 5. Except
as will be specifically discussed, fixtures 26. 26' are
identical and a description of one will suffice as a de-
scription of the other. Elements of fixture 26' corre-
sponding to elements of fixture 26 are identically num-
bered with the addition of an apostrophe to distinguish
the fixtures.

The fixture 26 includes a metallic support platform
44 and a plastic molded cross-connect tray 48. The sup-
port platform 44 is separately shown in Fig. & and in-
cludes parallel side walls 45. 48 spaced apart by a floor
portion 47. A leading edge of the floor portion 47 is pro-
vided with parallel cut-outs 51 to define a plurality of sup-
port fingers 53.

The cross-connect tray 46 is separately shown in
Figs. 7 and 18. The cross-connect tray 46 includes a flat
base 48 (which is secured to floor 47 of platform 44).
Intricately molded with base 48 at a rear edge thereof
are clips 50 sized to snap fit onto pivot rod 38 permitting:
clips 50 (and hence cross-connect tray 46) to rotate or

_pivot about the axis (X-X in Fig. 2) of the pivot rod 38.
Pivot rod 38 and axis X-X are horizontal when the
mounting fixture 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 left wall
52a, a right wall 52b and a plurality of intermediate walis
52¢. The walls 52a-52¢ are numbered and shown as-
sembled in Fig. 26 and are shown separately in Figs.
9-17. - '

A wall is mounted on each support finger 53. The
plurality of walls 52a-52c are vertical when base 48 is
horizontal and each extends generally perpendicular to
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the pivat axis X-X of clips 50 with the walls 52a-52¢ dis:
pcsed in spaced-aparnt, paraliel alignment. Accordingly,
cpposing surfaces of each of the walls 52a-52¢ define
a plurality of discrete channels 54. (Fig. 18). Also, cp-
pasing surfaces of each of the walls 52a-52¢ have
formed therein parallel spaced-apart grocoves 56 which
extend perpendicular to the base 48.

Disposed within each of the channels 54 is a mod-
ule 58. As best shown in Figs. 21-24, each of modules
58 is a generally box-like construction including side
walls 60, 862. Each of side walls 80, 62 is provided with
a projecting rail 64 sized to be sideably received within
grooves 56. Accordingly, rails 84 are received within
grooves 56 to permit individual movement of each of the
modules 58 relative to the platform 48 only in a direction
of travel A (Fig. 18) which is perpendicular to the pivot
axis X-X of the clips 50. The direction of travel A is ver-
tical when base 48 is horizontal.

The rails 64 have beveled edges which taper in-
wardly toward the side walls 60, 62. The groove 56 are
complementary shaped. Accordingly, when rails 64 are
received within the grooves 56, the rails can only move
in the direction of the grooves 56. This structure pro-
vides lateral support to the walls 52a-52c.

The modules 58 further include top and bottom
walls 66.68 which are provided with a releasable lock
mechanism 70 for independently locking each of the
modules 58 in any one of a plurality of fixed positions

. along the line of travel A. The lock mechanisms 70 in-
clude tabs 74 secured to the walls 66,68 by hinge mem-
bers 76. It will be appreciated that each of modules
hinge member 76 is provided with a narrowed mid-point
78 (Fig. 23) to permit the material of the hinge member
78 to rotate about the mid-point 78 when an operator
grasps the tab 74 and urges it toward the walls 66.68.
The tabs 74 are also provided with a rear edge 80 (Fig.
23) which projects rearedly from the hinge members 76.
Further, a stop 75 is provided on each of walls 66,68 to
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The lcck mechanisms 70 are sized such that the
rear edges 80 oppose and abut the top and bcttem edg-
es 82 cf the wall members 52a-52¢ when the modules
S8 are in a first or neutral position as shown in Fig. 7. In
this position, the lock members 74 are shown tiased to
a lock position with the rear edges 80 opposing and
abutting the top and bottom edges 82 to prevent move-
ment of the modules 58 along the line of travel A.

By pressing on the tabs 74 and urging them toward
the top and bottom walls 58,68. The lock mechanisms
7Q are moved from their locked position to an uniocked
positicn with the rear edges 30 clear of the top and bot-
tom edges 82. So cleared, the modules 58 may be indi-
vidually moved either up or down (i.e., in the direction
of the line of travel A as shown in Fig. 18). Centrally po-
sitioned between the top and bottom edges &2 on each
of walls 52a-52¢ are grooves 84,85. When either of the
lock mechanisms 70 is in the region of the groove 84,85,
an operator may release the lock mechanism 70 such

. that its natural bias causes the edge 80 to be received
within the grooves 84,85. Accordingly, each of the mod-
ules 58 may be locked in an up position (with edge 80
of the lower lock mechanism 70 received within lower
groove 85) or in a down position (with edge 50 of the
upper lock mechanism 70 received within upper groove
84).

Each of modules 58 has a hollow construction
which in a preferred embodiment is sized to receive six
fiber optic connector adapters disposed in an abutting
linear array. In the preferred embodiment shown, the
specific adapters 90 are well-known and so-called SC
adapters for receiving and retaining SC connectors at
opposite ends of each of the adapters 90 such that each
adaptor 90 joins and optically couples two fiber optic
connectors.
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means (90) nove in a direction along said line, which dir L om TS
general ly trans- verse to the direction in which the firgt a%z Qﬁjnﬁss
cabl es are connected to the nodule, in use, thereby . moni i axral

nmovenent of said cables, and |ock means (70) for securing the—smmdule {0

the fixture in any one of a pluralitM of fixed positions|along the

line of travel.

it will be appreciated that SC adapters form no part
of this invention ger se. Such adapters are commercially
available, well-known items. An example of such an
adaptor is shown in commonly-assigned and ccpending
U.S. Patent Applicaticn Serial No. 08/065,138. filed May
30, 1993. Also, it will be appreciated that while SC
adapters 90 are shown in use in a preferred embadi-
ment. different types of adapters for different types of
fiber optic connectors (for exampie. FC, D4 or other con-
nectors) could also be utilized in the modules 58 with
internal geometry of the modules 58 simply mcdified to
accommaodate different external geometry of different
connector adapters.

With reference now back to Figs. 4 and 5. each of
the cross-connect trays 46 is secured (through bolts or
the like) to the support platforms 44. Sidewalls 45. 49 of
left fixture 26 are sized to closely face walls 42. 36. Side
walls 48', 49' of right fixture 28" are sized to closely face
walls 34. 40. The side walls 45, 49 carry spring-loaded
locking tabs 103 which can be pulled inwardly to retract
alock pin 102 (Fig. 5). Upon release of the tabs 103. the
tabs 103 are spring-biased to permit locking pins 102 to
protrude beyond the exterior of the side walls 45, 49.
Opposing surfaces of the plates 34, 40, 42 and 36 are
provided with detents 101 (Fig. 4) sized to receive the
pins 102 such that the support platform 44 and attached
cross-connect trays 46 may be rotated about pivat rod
38 to any one of a plurality of rotated positions and fixed

-in place in the fixed position. Fig. 4 shows a mounting
fixture 26 in a horizontal position and a second mounting
fixture 26" rotated about pivot rod 38 to a down position.

The forward edge of each of the support platforms
44 is provided with extension side walls 100, 102 which
extend from the side plates 45, 49. The extension walls
100, 102 extend forwardly beyond the front side of the
adapters 90 by a distance sufficient to permit connectors
to be inserted within the adapters 90 as will become ap-
parent.
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The extension walls 100, 102 are joined by a for-
ward wall 104. Extending upwardly from forward wall
104 is a designation plate 166 which provides a flat sur-
face generally parallel to the plane of the frent ends of
the adapters 90. The flat surface of the designation plate
106 provides a surface on which a designation strip can
be attached to permit an operator to place identifying
information or the like. The plate 106 also protects the
adaptors 90 and attached connectors and fibers frem
physical damage.

Secured to the forward wall 104 and spaced be-
tween the designation plate 106 and the adapters S0
are a plurality of arcuate fanning clips 10€. For the left
side fixtures 26, the fanning clips 108 are arced to direct
fibers from the adapters to the left side of the frame. For
the right side fixture 26', the fanning clips 108 are cri-
ented to direct fibers from the adapters 90 to the right
side of the frame. Further, each of the fixtures 26 is pro-
vided with a radius plate 110 with an attached fanning
clip 112. The plate 110 permits fibers to be draped down-
wardly through clip 112 with the radius 110 limiting the
bending of the fibers to prevent excess bending.

Connected to the fixture 26 on the rear side thereof
may be provided any one of a plurality of different styles
of cable management fixtures 120. The cable manage-
ment fixtures 120 shown in Fig. 4 includes a plurality of
fanning clips for cable management as well as takeup
spoaols for taking up excess amounts of cable. It will also
be appreciated that the rear area of the fixtures 26 can
be provided with a variety of different cable manage-
ment devices including splice trays or the like.

With reference now to Figs. 25-26. the reader will
note use of the fixture 26 in use for organizing and cross
connecting a plurality of optical fibers. Equipment fibers
130 enter the rear of the fixture 26 with excess fiber
fengths wrapped around the cable management device
120. The equipment fibers 130 may originate from any
one of a plurality of different types of fiber optic equip-
ment such as fiber-to-copper convertors. Each of the fib-
ers 130 is terminated at an SC connector 132. The con-
nector 132 is received within the back end of adapters
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9Q. Cress-cennect fiber cables {frequently referred o as
jumpers) 14Q are passed through clip 112 and individu-
ally fanned by fanning clips 108 toward adapters 90.
Each of the ficers 140 terminates at an SC connector
142 which is each received within the forward end of an
adaptor S0 such that each one of connectors 132 is in-
dividually connected to a singuiar one of a piurality of
connectors 142.

From time to time, it is desirable to replace or move
the cross-connect cables 14Q. If the cables or connec-
tors of the top three adaptors of a given module 58 are
desired to be accessed. the operator grasps the locking
tabs 74 and moves the module upwardly to the position
of the raised module 58 shown in Fg. 25. In this position,
each of the top three of the connectors 142 of the mod-
ule is readily accessible without interference from the
designation strip 106. If the bottom three cf the connec-
tors 142 of the same module 58 are 10 be accessed, the
operator simply engages the tabs 74 and moves the
connector downwardly until the top tab 74 is received
within the groove 84 to lock the module 58 in the down
position. In the down position, the bottom three of the
connectors 142 is accessible beneath the designation
strip 106 without interference from the designation strip
106. When no connectors are to be accessed, the mod-
ule 58 is placed in its neutral position with all of the con-
nectors 142 protected from impact or other interference
by means of the designation strip 106 and the forward
wall 104,

The reader will note that in order to obtain access
to any one of the connectors 142 in a module 58, the
module 58 is only moved a very small distance. Also,
only six adaptors 90 are moved at a time. The very small
movement associated with accessing each of the con-
nectors results in a minimal probability of damage to any
one of the fiber optic cables.

The benefits of the present invention include limited
displacement of the fibers. In the prior art, when a tray
containing several connectors is moved, the fibers are
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displaced axially by a substantial amount (e.q.. about 3
inches). In the present invention, as a module 53 is
moved up or down (about 1.5 inches) the fiber experi-
ences very little axial mevement with most of the move-
ment accommcdated by a lifting or lowering movement
of the fiber transverse o the fiber's axis.

While the back connectors 132 are semi-perma-
nently installed. it is desirable. from time ta time, to be
able to have access to the connectors 132 (particularly
when the connectors 132 are initially installed). Howev-
er, if access to back connectors 132 is desired. they may
be accessed the same as the front connectors 142 (i.e.,
by raising or lowering modules 58).

In certain installations, only the front of frame 10 is
accessible to an operator. In such installations. access
to the cable management device 120 is obtained
through the tilt feature of the fixture 26. Namely, to obtain
access to the cable management device 120 from the
front of frame 10, the tabs 103 are pulled inwardly to

retract lock pins 102. With the pins 102 retracted, the
entire fixture 26 rotates about the pivot rod 38 to a down
position as shown by fixture 26' in Fig. 4. In the down
position, the cable management device 120 is readily
accessible to an cperator facing the front of the frame
10. .

Other maodifications of the invention may be appar-
ent to one skilled in the art. For example, in the preferred
embodiment illustrated, a module 58 with all six adap-

tors 90 is moved up or down from the neutral position.
~ Alternatively, the module 58 could be split 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 bottom three adaptors.

Also, as an altemative, the modules 55 can be pro-
vided with additional functions. In the preferred embod-
iment illustrated. the modules 58 retain only adapters
80. However, modules 58 can include products other
than adapters 90. For example, modules 58 may house




REPLAGEMENT SHEET
020CT1999 |

15

cptical splitters, WOM's (wave division multiplexars) or
other equipment. While adapters 90 may be used with
such enhancements, adapters 90 may not be necassary
(e.g.. such enhanced modules may be provided with fib-
er pigtails).

From the foregoing detailed description of the
present invention, it has been shown how the objects of
the invention have been attained in a preferred manner.
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Claims

1. A signal transmission cable management system
comprising:

a fixture (26) ;

a plurality of adapter medules (58) mounted
side by side on said fixture. each module being
individually movably mounted on said fixture for
movement along a line cof travel; and,
releasable lock means (70) for releasably lock-
ing each of said adapter medules (58) in any
one of a plurality of fixed positions along said
line of travel:

wherein each adapter module (58) comprises
aplurality of adapter means (90) arranged side-
by-side along a line. which means are config-
ured to hold fiber optic connectors and connect
first and second signal transmission cables at
the rear and front sides of the adapter module,
respectively: and.

wherein said adapter modules (58) are mount-
ed so as to be movable in such a manner that
the adapter means (S0) move in a direction
along said line along which they are arranged.
which direction is generally transverse to the di-
rection in which the first and second cables are
connected to the module. in use. thereby mini-
mising axial movement of said cables.

2. Asystem according to claim 1 wherein each of said
plurality of fixed positions includes a first, second
and third position, each linearly separated along
said line of travel.
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3. A system according to claim 2 further comprising:

a forward wall (106) spaced from and opposing
said front sides of said adapter modules (58).
said modules {58) teing shielded by said for-
ward wall (106) when said one of said modules
(58) is in said first position and having a first
portion of said one of said modules (58) ex-
posed above an upper edge of said forward wall
(106) when said one of said modules (58) is in
said second position and having a second por-
tion of said one of said modules (58) exposed
below a lower edge of said forward wall when
said one of said modules (58) is in said third
position.

4. A system according to any one of claims 1 to 3
wherein said fixture (26) further includes a plurality
of spaced-apart walls (52a, 52b, 52c¢);

said lock means (70) including a locking mem-
ber (74) on each of said adapter modules (58).
said locking member being moveable between
a locked position and an unlocked position; said
walls (52a, 52b, 52¢) and said locking member
(74) including cooperating elements (80, 82,
84, 85) for restraining said adapter modules
(58) from movement along said line of travei at
each of said plurality of fixed positions when
said locking member (74) is in said locked po-
sition and accommodating movement of said
module (58) along said line of travel when said
locking member (74) is in said unlocked posi-
tion.
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8. A system according to claim 4 wherein said coop-
erating elements (80, 82, 84, 85) include a detent
(84. 85) formed in said walls (52a, 52hb, 52¢) and
corresponding with said plurality of fixed positions.
said locking member (74) including an edge (80)
sized 10’ be received within said detent (84, §5)
when said locking member (74) is in said locked po-
sition and said edge (80) being removed from said
detent (84, 85) when said locking member is in said
uniocked position.

6. A system according to claim 5 wherein said locking
member (74) is biased toward said locked position.

7. A system according to any one of claims 1 to 6 fur-
ther comprising a frame (12) including mounting
means for mounting said fixture (26) in said frame
" “said mounting means including a pivot attach-

ment (44) for said fixture (26) to pivot ralative
to said frame about a pivot axis. '

8. A system according to claim 7 wherein said pivot
axis is generally perpendicular to said line of travel.

8. A system according to claim 7 or claim 8 wherein
said mounting means (44) further includes a frame
lock (103) for releasably locking said fixture (26) in
any one of a giurality of a pivoted positions about
said pivot axis.

10. A system according to any one of claims 1 to 9
wherein the adapter modules (5&) are arranged in
pairs. one above the other, the top module in a pair
being independently movable upwards to access
the adapter means (90) thereon and the bottom

"module in a pair being independently movable
downwards to access the adapter means thereon.
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11. An optic module (58) arranged for mounting in a sig-
nal transmission cable management system having
a fixture (28) including a plurality of spaced apart
walls (52a, 52b. 52¢) defining a plurality of parallel
spaced apan cavities for receiving the modules,
wherein said module (58) is of hollow construction
and comprises a plurality of adapter means (80) ar-
ranged side-by-side along a line, which means (90}
are configured to hold fiber optic connectors and
connect first and second signal transmission cables
at the rear and front sides of the module, respec-
tively, said module (58) being provided with means
for individually movably mounting the module on the
fixture (26) so as to be movable in such a manner
that the adapter means (9Q0) move in a direction
along said line. which direction is generally trans-
verse to the direction in which the first and second
cables are connected to the module, in use, thereby
minimising axial movement of saia cables, and lock
means (70) for securing the module to the fixture in
any one of a plurality of fixed positions along the
line of travsl. '
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. HIGH-DENSITY FIBER DISTRIBUTION FRAME
Abstract of the Disclosure

A fiber distribution frame includes a fixture
having a plurality of modules mounted side-by-side within
said fixture with each of the modules being individually
mounted in a line of travel. Each of the.mcdules can be
locked 'in any one of a plurality of discrete positions
within the line of travel. Each of the modules contains a
plurality of adapters for receiving and retaining fiber
optic connectors. Further, the fixture may be tilted
downwardly to provide access to the rear of the fixture.




