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passageway so as axially to align the bores of the ferrules received
therein. This invention relates to high precision fiber     The invention
will now be described, by way of optic connectors and, in particular, to
connectors  example, with reference to the accompanying which provide for
precise alignment of mating    5    partly diagrammatic drawings, in
which:- ferrules at the ends of fiber optic cables, to ensure  Figure 1 is
a perspective view of a fiber optic accurate alignment of corresponding
optical fib-    connector system in a fully assembled condition; ers
connected thereby. Further provision is made      Figure 2 is a perspective
view of the fiber optic to ensure correct polarity when connections are
connector system of Figure 1, with two of the made from duplex to duplex or
from one duplex   10   mating connectors exploded therefrom; to a plurality
of simplex cables.                     Figure 3 is an explosed perspective
view of a One of the primary difficulties in the field of   duplex fiber
optic connector; electro-optics, in connecting fiber optic cables to
Figure 4 is an exploded perspective view of a each other or to
electro-optical equipment, is the  simplex or single fiber connector;
necessity for accurate alignment of optical fibers   is  Figure 5 is. a
perspective view, partially in order to achieve maximum light exchange
exploded and partially in section, showing the between corresponding
optical fibers at a connec-   details of an interconnect housing; tion. The
difficulty arises mainly because connect-   Figure 6 is a perspective view,
partially in ing components, which are for the most part        section,
taken from the opposite direction of molded, suffer from  molding
tolerances and    20   Figures 1 and 5 with one single cable connector
inevitable material shrinkage. Therefore, there is  exploded therefrom;
always the possibility for misalignment of corre-     Figure 7 is a
longitudinal section taken along sponding connected fibers to occur, even
within a   line 7-7 of Figure 1; batch of like manufactured parts which
purport to    Figure 8 is another longitudinal section taken be identical.
The difficulty increases significantly   25   along line 8-8 of Figure 1;
when attempts are made to join multiple fibers by     Figure 9 is an
enlarged section, similar to Figure means of a single connector, e.g., as
in a duplex.  7, showing the connectors in an unmated condi- to duplex
connector.                                tion; The art of electrical
connectors is well advanced   Figure 10 is an enlarged section, similar to
and facilitates a wide range of connections   30   Figure 9, showing the
connectors in a mated between equipment and signal carrying electrical
condition; cables in assorted combinations. A like facility is    Figure 11
is an enlarged detailed section similar not presently available to use with
fiber optic   to Figure 8; cables. A need exists, therefore, for fiber
optic     Figure 12A illustrates one variation of a heavy- connectors that
will permit inexpensive, quick,   35   duty strain relief. Figures 12B and
12C are the side easy and reliable connections between fiber optic
elevation and longitudinal cross-sections, respec- cables, between pieces
of equipment utilizing       tiely, of a modified version of this
heavy-duty fiber optics and, for convenience, wall-socket type  strain
relief. connectors to permit ready access to data trans-      Figure 13 is
an external perspective view of a mitted via fiber optic cables to homes
and offices.   40   high-profile panel-mount fiber optic interconnect It is
known from GB-A-2 119 120 to provide a      tailgate housing with a dirt
and dust excluding fiber optic connector assembly for mating an
door. optical fiber of a first fiber optic cable with a like  Figures 14A
and 14B are the side elevation and optical fiber of a second fiber optic
cable with    longitudinal cross-section, respectively, of a maximum  axial
alignment of the respective   45   ferrule-aligning bushing with an
exterior toad- mated fibers, said assembly having a plurality of   stool
shape profile. Figure 14C is an end view of ferrules, each receiving a
respective optical fiber  the same bushing. therein; a connector for each
cable, each connec-     Figures 15A and 15B are the side elevation and tor
having a housing receiving therein a ferrule   longitudinal cross-section,
respectively, of a attached to a fiber associated with a respective   50
modified version of the bushing of Figures 14A cable and an interconnect
member having             and 14B. Figure 15C is an end view showing an
opposed cavities receiving respective connectors,   axially aligned split
along one side of the modi- passageways interconnecting respective
cavities,   fled bushing. and receptors mounted in each passageway, each
Figures 16A-16C  are exterior perspective receptor having a profiled bore
receiving a ferrule   55   views of the bottom half of a panel-mount
tailgate in each of the opposite ends thereof.               for a
duplex-to-two-simplex fiber optic inter- It is an object to provide an
improved fiber optic  connect housing, with toadstool type support for
connector assembly having the features acknow-      ferrule-aligning
bushings. ledged to be known.                                  Figures 17A
and 17B are exterior perspective Accordingly, the present invention is
charac-   60   views of the top half of the panel-mount tailgate terized in
that each receptor has an outer portion  whose bottom  half is illustrated
in Figures having a recessed symmetrical profile which is      16A-16C.
encircled and engaged by a respective annular         Figures 18A and 18B
are horizontal and vertical support thereby allowing pivotal movement of
sectional views, respectively, of a wall-mounted each receptor about its
geometric centre within its   65   tailgate without a dirt and dust
excluding door. 2   



3              EP 0183820 B1                      4 Figures 19A and 19B are
horizontal and vertical  flange 144 and a nut 146. The duplex connector
sectional views, respectively, of a wall-mounted   112 comprises a pair of
hermaphroditic cover tailgate housing provided with a dirt and dust
members 148, 150 which fit together to define an excluding door.
externally threaded cable entry 152, a central Figures 20A and 206 show a
variation of the    5    cavity 154, a pair of profiled passages 156, 158
tailgate housing of Figures 18A and 18B with a     and a mating face 160.
The cover members 148, different structure to receive two simplex connec-
150 are provided with interengaging latches 162 tors.
and lugs 164, and also include latching arms 166 Figures 21A-21C are
perspective views of a       which have outwardly directed latching lugs
168. first embodiment of a simplex cable terminal   10   A single fiber
connector, i.e., a simplex connec- carrier into which are clipped two
simplex con-   tor, is shown in detail in Figure 4 with a cable 170 nectors
for attachment to a wall mounted tailgate.  having a single fiber 172
terminated by a ferrule Figures 22A and 22B are partial horizontal and
174 which is identical to the ferrules 128, 130 vertical sectional views of
a wall-mounted tailgate  previously described. The cable 170 also is pro-
providing interconnection between a  duplex   15   vided with a strain
relief 176 having integral cable and two simplex cables clipped into a
annular flanges 178, 180 defining a  recess 182 simplex terminal carrier
like the one shown in    therebetween. A housing is formed by a pair of
Figures 21A-21C.                                   mating hermaphroditic
cover members 184, 186 Figures 23A and 23B are perspective views of a
which together define a profiled cable entry 188, a second embodiment of a
simplex terminal carrier.   20   central cavity 190, profiled passage 192,
interen- Figures 24A and 24B are perspective views of     gaging latches
194, and lugs 196. Each cover an embodiment of a duplex connector.
member also has a pivotal latching arm 198 with Figure 25 illustrates the
duplex connector of    an inwardly directed latching shoulder 200. Figures
24A and 24B aligned for insertion into a    The interconnect member 118 can
best be tailgate housing of the type shown in Figures 21 B    25
understood from Figures 5 to 8. The interconnect and 21C.
member 118 has a housing 202 defining a first Figures 26A and 26B are
horizontal and vertical  cavity 204 and oppositely directed second and
sectional views of a duplex-to-duplex coupling     third cavities 206, 208.
The first cavity 204 is housing with two dust and dirt excluding doors
profiled to receive the duplex connector 112 and with toadstool support for
ferrule aligning    30   therein and has a stepped annularflange 210 at its
bushings supported within.                         open end defining an
outwardly directed annular Figures 27A and 27B illustrate how two duplex
shoulder 212, outwardly directed integral lugs connectors can be
interconnected by the duplex-    214, and oppositely spaced inwardly
directed to-duplex coupling housing of Figures 26A and      recesses 216. A
door 218 is mounted across the 26B.
35   opening of the first cavity 204 with pivots 220 Figure 28 illustrates
how a wall mounted tail-   received in respectively recesses 216. At least
one gate can be connected by a simplex cable to an     spring 222 is
mounted on one of the pivots 220 to active device mount portion equipment
utilizing    bias. the door to a closed position. An annular optical
signals.                                   member 224 is mounted on the
stepped flange Figure 29A is a cross-sectional view normal to   40   210
with lugs 214 engaging apertures 226 to both a wall and a wall box
contained therein for   secure it in place. The member 224 serves to
connection with fiber optic cables bringing        retain and stop door
218, as engagement for the signals thereto. Figure 29B is a partial section
latching lugs 168 of the duplex connector 112, and across the
duplex-to-duplex coupling housings in  is provided with a polarizing and/or
keying projec- the wall-box of Figure 29A.                  45   tion or
lug 228. Figures 1 to 12C are included herein merely as     The second and
third cavities 206,208 are eaxh being illustrative of examples which are
useful for  profiled to receive a respective single fiber con- an
understanding of the present invention.        -nector, e.g., 114,116,
therein. Each cavity 206,208 In the fiber optic interconnect apparatus,
shown  has opposite spaced sidewalls 230, 232 having in perspective view in
Figures 1 and 2, the duplex   so   therein apertures 234, 236 aligned to
receive the fiber optic connector 110 comprises a duplex       latching
shoulders 200 of the latching arms 198 of cable connector 112 and a pair of
singlecable, i.e.,  the respective single fiber connectors 114, 116.
simplex, connectors 114, 116, all mating with an   The first cavity 204 is
connected to the second and interconnect housing member 118 mounted in a
third cavities 206, 208 by passages 238, 240, suitably shaped aperture 169
in bulkhead 120.  55   respectively. Each passage 238,240 (see Figures 9
Considering the duplex cable connector 112       to 11 is provided with an
inwardly directed flange first, and referring to Figure 3, the fiber optic
cable  242 on a first end and an internally threaded 122 is of known
construction and is provided with  portion 244 on the opposite end which
receives a pair of fibers 124, 126, each of which is termi-  an exteriorly
threaded nut 246 therein. nated by separate ferrules 128, 130. The ferrules
60  A receptor 248 is mounted in each passage 238, 128,130 are preferably
formed of plastics material  240 and held therein by flange 242 and nut
244. and each has a fiber receiving axial bore 132, a  The receptor 248 has
a profiled axial bore 250 and profiled nose 134, a pair of annular flanges
136,  a profiled exterior surface 252. The profiled bore 138 and an O-ring
140. The cable 122 is provided   250 receives the fiber carrying ferrules
130, 174 in with a strain relief 142 having an integral annular   65
opposite ends thereof and the profiled exterior 3  



5              EP 0183820 B1                      6 252 allows the receptor
248 to pivot about its    radius that the resultant physical strain causes
geometric center to accommodate for any mis-      actual physical damage to
the individual optical alignment of the ferrules 130, 174.
fibers. Thus, for example, as depicted in Figure 4, The housing 202 is
completed by a plurality of  strain relief 176 comprises a tapered
cylindrical mounting arms 254,256, 258 which are similar to    5
flexible end 187 provided with alternate stag- the mounting arms shown in
U.S. Patent Number     gered, oppositely-located partial cuts 189 which,
3,989,343, the disclosure of which is incorporated  in effect, provide
flexible stiffening of the outer herein by reference, and by alignment lugs
260.   sheath of cable 170 where it enters strain relief The subject system
is assembled by first ter-    176. While this may suffice for careful use
under minating each fiber 124, 126, 172 with a   10   many circumstances,
it may not be sufficient respective ferrule 128,130,174. This is done in
the  protection against the cable bending to too small well-known fashion
of stripping the cladding from  a radius under all circumstances of use.
the fiber, inserting the fiber through the bore of  Figures 12A-12C
illustrate an alternative the ferrule, securing it in place by adhesive
embodiment which provides heavy duty protec- means, cutting and polishing
the end of the   15  tion against bending of the fiber optic cable to
ferrule and fiber to get a smooth planar surface.  unacceptably small radii
due to externally The cables 122, 170 are then placed in their
encountered physical loads. Such a heavy duty respective covers 148, 150
and 184, 186, respec-  strain relief 301 has a short generally right-
tively, with the ferrules 128, 130, 174 received in  cylindrical end
portion 311, a short flange 309 the profiles 156, 158, 192, the flanges
136, 183   20   provided with oppositely located flats 310 and generally
positioning the ferrules and the O-rings  313, followed by a generally
cylindrical portion 140 allowing for a resilient or somewhat floating  302
which ultimately tapers towards the other mount when the covers are closed.
The flange 144   end. A cylindrical bore 304 axially aligned through
engages the end of the cavity 154 (see Figure 3)  301 is sized to
comfortably accommodate  the and the flanges 178, 180 grip the profiled
entry   25   exterior diameter of a fiber optic cable such as 188 to
provide strain relief for the cables 122, 170.  170. Overlapping,
alternately positioned, stag- The covers are secured together by engaging
the    gered series of openings 305 and 306 are pro- latches 162, 194 on
their respective lugs 164, 196.  vided in the tapered portion of strain
relief 301 to Cable nut 146 is applied to the threaded entry 152.  allow
greater flexibility in that portion thereof. The interconnect member 118 is
assembled by   30   However, to ensure that the tapered portion and first
inserting the receptors 248 into their      individual optical fibers
contained therewithin will respective passages 238, 240 and securing them
not be bent to too small a radius, each cut is in place by the nuts 246.
The interconnect        provided with a generally semi-circular mid-posi-
member 118 is then mounted in an aperture 169     tion internal side
extension of predetermined size of a panel or bulkhead 120. Due to the
arrange-   35   on one long side of each of the openings (Figure ment of
the latching arms 254, 256, 258, the      12A). Thus extension 307 provided
in opening 305 interconnect member 118 can be inserted from       does not
extend all the way across the width of either side of the bulkhead 120. It
is generally  the cut. Likewise for semi-circular extension 308 centered by
the lugs 260.                         in typical opening 306. The present
of these semi- Mating of the connectors 112, 114, 116 is   40   circular
extensions 307 and 308 in strain relief301 achieved simply by applying the
duplex connec-     allows flexible connection between the cable end tor 112
to open door 218 to be received in the     and the strain relief while
limiting in a predeter- cavity 204, and the single connectors 114, 116
mined manner, by choice of shape and size of being latched into the
cavities 206, 208. The     extensions 307 and 308, the minimum radius that
latching arms 166, 198 of the connectors engage   45   the cable can attain
due to lateral external forces with the housing 202 to secure the
connectors in  acting on the cable to bend the tapered portion of place.
strain relief 301. The particular heavy duty strain It will be appreciated
from Figures 7 through 11  -  relief shown in Figure 12A has in the right
that the receptor 248 is free to move, and in     cylindrical end portion
311 a cantilevered exten- combination with the limited float of the   50
sion 312, within an opening 313 surrounding it on respective ferrules it
will cause each interconnect-  three sides, to permit latching attachment
within ing pair of the ferrules to assume an axially      a suitably sized
cylindrical aperture. Such an aligned condition.
aperture may be the inside of a cable clamp. The normal mounting of the
interconnect            Yet another embodiment employing the exten- member
118 is with the duplex portion to the   55   sions within the series of
openings, as described outside of a cabinet or module. Door 218 is       in
the preceding paragraph, is depicted in Figures provided on this end of
member 118 to keep         12B and 12C respectively. Thus, in Figure 12B,
ambient dust from entering the interface area and  heavy duty strain relief
326, while generally detracting from the effectiveness of the coupling.
similar to heavy duty strain relief 301, has flanges In enhancing the
facility with which fiber optic   60   329 and 330 separated by a short
right cylindrical connectors may be utilized, particularly by ren-
portion 331. Details of the cantilevered extensions dering fiber optic
cables easy to plug in and out of  337 are clearly seen in Figures 14B and
14C. Here interconnectors much the way electrical exten-     again,
cylindrical bore 328 through strain relief sion cords are freely utilized,
it is inadvisable to  326 comfortably accommodates a fiber optic allow a
fiber optic cable to be bent to such a small  65   cable passing
therethrough. Extensions 335 and 4 



7              EP 0183820 B1                      8 336, in cuts 333 and
334 respectively, serve to   supports it in a manner that permits it to
center provide a predetermined  limitation to the        itself about its
midpoint while accommodating smallest radius that can be taken up by a
cable   minor imperfections in the molding of inserted passing through the
strain relief when subjected  ferrule ends from one or both sides. to
lateral externally applied forces.        5      In another embodiment of
the toadstool type In an alternative form of the above described   bushing,
291, best seen in Figures 15A through interconnect device, as best seen in
Figure 13,   15C, a narrow axially aligned cut is made all the external
lugs 256, 254 and 260 are eliminated     way through one side of the
bushing. This cut 292 from the housing cover members of the inter-      is
best seen in Figure 15C. The result is that what connect device. Likewise,
annular member 224 is   10   was a completely circular bushing now has a
split, eliminated and in its place is provided an external  on one side,
aligned with its axis. Cut 292 pro- cover 400 as shown in Figure 12. This
panel       vides relief to the bushing so that the insertion of mount
interconnect 400 has a flat, generally     ferrules from either or both
ends is accomplished rectangularly shaped flange 401 and a front rect-
with even less force than was the case with the angular opening 402 in
which is provided a    is   embodiment described immediately above and
pivoting spring-biased door 403 to keep out dust  depicted in Figures
14A-14C. and dirt. A small lug 404 is provided to allow      Interconnect
member 118 depicted in Figures polarization or keying control when duplex
con-   1-3 and 5, is designed to operate with ferrule nectors are used.
Apertures 405 at the top of     aligning bushings 248 which are threaded in
and external cover 400 are positioned so as to latch   20   locked into
place by threaded elements 246. As onto lugs provided in the two. halves
which       will be recognized by persons skilled in the art, it together
comprise the interconnect member 118.    is necessary to modify the
structure within the This type of tailgate housing may conveniently be  two
hermaphroditic halves 148 and 250 of inter- referred to as a high profile
interconnect wall   connect member 118, to hold either the type of mounted
tailgate housing. It is mounted to the   25   toadstool supported ferrule
aligning bushing exterior of a panel 120 by means of bolts or      depicted
In Figures 14A through 14C, or the screws passing through apertures 406
provided     axially split toadstool supported split bushing therefor in
flange 401.                           depicted in Figures 15A through 15C.
Such a The insertion of individual ferrules into bushing  modified
embodiment is shown in Figures 248 (best seen in Figure 5) requires the
applica-   30   16A-16C and 17A-17C which illustrate the tion of a certain
amount of force to ensure proper  details of the bottom and the top halves,
respec- alignment of mating ferrules [err] therein. An     tively, of an
interconnect member suited for use embodiment, according to the present
invention    with printed circuit boards (PCB). The PCB of a
ferrule-aligning bushing 280 is shown in     mounted interconnect tailgate
400 is formed by Figures 14A-14C. Bushing 280 has two right   35   the
combination of cooperating top and bottom cylindrical ends 281 and 282 and
two annular      halves 451 and 401 respectively. flanges 283 and 284, of
somewhat larger dia-        Tailgate 400 will serve as a panel or circuit
meter. Between flanges 283 and 284, as best seen  board mounted
interconnect member to receive a in Figure 14A, is provided a symmetrical
profile  duplex connector from one side into cavity 416 as 285 similar to
that of the curved cross-sectional   40   seen in Figures 16A and 16B. This
would be the portion of a toadstool-headshaped encircling      side most
readily accessible by a user outside of support 290. Figure 14B, which
depicts bushing    the panel. On the other side of the same panel or 280 in
longitudinal cross-section, shows an inter-  circuit board, interconnect
housing 400 has a nal profile of the bore having preferably right   second
cavity 417, as seen in Figures 16A and cylindrical portions adjacent each
end which   45   16B, wherein are received two simplex connec- taper
towards a central cylindrical portion 288 of  tors each carrying a single
fiber optic cable for smaller diameter. As best seen in Figures 14B and
connection with fiber optic cables carried by the 14C, a longitudinal cut
286 is provided from one  duplex connector inserted into first cavity 416.
side in the central portion of alignment bushing  The two interconnecting
housing halves 401 and 280, and another relatively shorter cut 287 is  so
451 are each provided with interconnecting provided at one end. Neither cut
extends radially  latches and correspondingly spaced lugs. Thus through the
wall of bushing 280. Cut 286 relieves  the bottom half 401 has latches 403
provided with the bushing wall thickness and ensures that inser-  apertures
404, and the top half 451 is provided tion of a tapered ferrule end from
that side will  with latches 453 containing apertures 454 as seen require a
lower insertion force than would be the   55   in Figures 17A and 17B. case
without this cut 286. The cut is not very deep  When the top and bottom
halves 451 and 401, and the removal of material essentially makes the
respectively, are pressed together, latch 453 central portion of bushing
280 somewhat more      engages internal lug 408 and, correspondingly,
flexible than was the case without the cut. Cut 287  latch 404 engages
internal lug 458. The two has a different purpose, namely to provide a
relief   60   halves are thus firmly attached to each other and groove
through which air and moisture can flow    provide cavities 416 and 417 for
the reception of when ferrules are connected by bushing 280. An    fiber
optic connectors inserted from either side. annular support, of toadstool
cross-section 290,  Both the bottom half 401 and top half 451 are formed as
a part of the interior of an interconnect  provided with structure between
said first and housing, surrounds this central portion of 280 and    65
second cavities shaped to receive and support 



5    9              EP 0183820    B1 10 two ferrule aligning bushings, such
as either 280  together with the semi-cylindrical portions 407 or 291 (see
Figures 14A-14C and 1 A-15C)          and 457, respectively, will now
ensure that the which have exterior profiles of the toadstool     simplex
cables which have ferrules at the ends shape. As shown in Figures 16A and
16B, the       will enter the bushings on one side while corre- bottom half
401 of tailgate housing 400 has two    5    sponding ferrule ends of a
duplex connector will semi-cylindrical portions 405 of toadstool cross-
enter from the other side of the bushings. When section to provide half the
needed support for the  the ferrule ends are inserted- into these bushings,
ferrule aligning bushings. Likewise, as seen in   they are firmly aligned
with respect to each other Figures 17A and 17B, the top half 451 is
provided  while the bushing remains supported with a with similarly located
and identically sized and   10   certain degree of flexibility to move as
needed to shaped semi-cylindrical portions 455 to provide   compensate for
any molding imperfections. The the needed second half of the support for
the     assembled tailgate may be inserted through a ferrule aligning
bushings. The bottom half has a  suitably sized opening in the panel and
bolted mating surface 406 separating the two toadstool   thereto by bolts
inserted through the completed shaped portions 405, and top half 451 has a
15  flange comprised of sections 402 and 452. A mating face 456 separating
corresponding toad-    duplex carrier is preferably inserted from the stool
support portions 455 respectively. When the  outside of the circuit panel
and a pair of simplex top and bottom halves, 451 and 401, are pressed
cables may be inserted from the other side of the together, these two
mating surfaces lie on a      tailgate housing to couple therewith.
Longitudinal common plane.. Between the toadstool shaped   20   ridge 460
formed on the inside of the top half 451 support 405 and the entrance to
the second        matches in position, shape and size a keyway on cavity,
in the bottom half 401, there is a wall   one side of the duplex connector.
This ensures carrying two adjacent semi-cylindrical profiles     that the
duplex connector can be inserted in only 407 to guide the ferrules of the
simplex connec-  one way, thus ensuring correct polarity at the tors to be
inserted into the second cavity. There   25   interconnection. This ridge
460 does not neces- are corresponding and matchingly located semi-
sarily have to be located centrally with respect to cylindrical profiles
457 in the top half as best seen  the tailgate top half. in Figures 17A and
178.                             Other embodiments of the wall mounted
tail- As best seen in Figure 16A, bottom half 401 in   gate structure are
shown in Figures 18A, 18B, the central portion of the bottom surface of the
30   19A, 19B, 20A and 20B. second cavity is provided with a shaped recess
Thus Figures 18A and 18B show a tailgate 410 to receive a carrier (to be
more fuHy described  assembly generally similar to that provided by below)
that will support two simplex connectors   combining the top and bottom
halves of the PCB side-by-side for easy insertion and removal within
mounted tailgate shown in Figures 16A-16C and the tailgate housing 400.
Bottom half 401 also is   35   17A17C. The principal difference between the
provided with two forwardly directed ears 412,    tailgate mounting shown
in Figures 18A and 18B each of which is provided preferably with a
and the one that would result from combining the rectangularly shaped and
generally centrally      elements shown  in Figures 16A-16C  and located
aperture 413. At right angles to ears 412  17A-17C is in the rear end
thereof. Thus, for wall and on either side thereof is a partial flange 402.
40   mounted tailgate 501 of Figures 18A and 18B the On the other side of
flange 402, away from ear    end at which simplex connectors are located is
412, on either side of the bottom half is another  shaped to receive a clip
502 which positively flat flange 414 provided with an oblong aperture
engages to the tailgate housing 501 a simplex 415. When the two housing
halves 401 and 451      connector having a ferrule end 174 and an are
pressed together, therefore, there is created a   45   engagement sheath
503. Two such simplex con- PCB mounted tailgate interconnect housing with
nectors are so connected at one end of the both holes 409 on the outside of
ears 412 as well  tailgate housing. A duplex connector 600 is as two
horizontally aligned flanges 414 for mount-  -  inserted from the outside
end of the tailgate ing to the panel circuit board as needed.
housing 501 in such a manner that lug 168 Top half 451 is provided with a
longitudinally   50   engages aperture 513 of the ears of the tailgate
aligned ridge 460 to serve as a keyway for a notch  housing that stick out
outside the printed circuit in the duplex connector to be inserted therein.
board or wall 120. Bolts 506, washers 507 and This ridge may be located
centrally with respect   nuts 508 are utilized to mount the tailgate to the
to the first cavity or may be displaced to the side,  wall 120. Ferrules
128 and 130 terminate the two as appropriate. Note the centrally located
aper-   55   optic fibers of duplex connector 600. The two ture 462 (best
seen in Figures 17A and 17C)        simplex cable terminations at ferrules
174 are in adjacent the end at which the two simplex con-     principle
similar, and each is inserted through one nectors are to be inserted,
preferably supported  end of, preferably, ferrule aligning bushing 291 by a
simplex carrier (discussed below) which      supported by the toadstool
shaped support 403. latches into aperture 462 for positive holding   60
Ferrules 128 and 130 are inserted from the oppo- thereat. For use,
therefore, two ferrule-aligning  site ends of bushings 291 to be aligned
with and bushings, such as 280 or 291 as desired, are      interconnected
with the simplex connector ferru- placed onto support portion 405 of the
bottom     les 174. Figure 18B indicates further the use of a half, and the
top half 451 is pressed on thereto.  clip 504 to ensure retention of the
simplex con- 



The sizing of support portions 405 and 455,   65   nectors in place at the
end of tailgate housing 501. 6    11             EP 0183820 B1
12 Figures 19A and 19B show a variation of the     tively. At the top of
body 701 is a latching arm 705 wall mounted tailgate housing, 525, which is
provided with a latching lug 706 at its distal end. mounted from the
outside of wall 120 and also     On either side of body 701 is a slipping
structure contains a dust and dirt excluding door 403. The  comprised of
two parts 707 and 708, each having general structure of the housing
assembly 525 in    5    the general form of a partial hollow cylindrical
its essentials is very similar to that depicted in   -  surface. The
portion 707 is provided with two greater detail in Figures 16A-16C and
17A-17C,    partial cuts 710 and 711 which together provide it with the
exception of the manner in which the     with increased flexibility.
Likewise, the lower por- simplex connectors attach to the tailgate. Thus
tion 708 is provided with comparable cuts 712 and tailgate housing 525
receives simplex ferrules 174   to   713 creating fingers 713 and 715 as
best seen in in sheaths 526 that fit into the rear of the tailgate  Figure
23B. The portion between cuts 710 and 711 assembly. The tailgate assembly
depicted in Fig-  is provided at its end with a radially inwardly ures 18A
and 18B is generally known as a low      directed extension 716 and,
similarly, the lower profile tailgate assembly, as contrasted to the
portion 708 between cuts 712 and 713 is provided high profile tailgate
assembly illustrated in Fig-   15   with a like radially inwardly directed
extension ures 19A and 19B, because much less of its        717. As best
seen in Figure 236, extensions 716 structure sticks outside of the wall to
which it is  and 717 have tapered forward ends that serve to mounted.
Figures 20A and 20B illustrate a low     act as ramps for a cylindrical
simplex carrier profile wall mounted assembly generally similar.  pushed in
from the front. When this is done, the in its rear structure to that shown
in Figures 19A   20   radial flange at the forward end of each simplex and
19B, with the exception that the assembly     terminal firmly and securely
lodges immediately shown in Figures 20A and 206 is mounted from      ahead
of the ends of fingers 714 and 715 and the rear of wall 120.
behind extensions 716 and 717. Since these It is unusual in the design of
electro-optical  extensions 716 and 717 are somewhat forwardly equipment
that includes printed circuit boards to   25   displaced with respect to
the ends of portions 714 have much room behind the front panel of the
and 717, there is thereby created a facility for equipment cabinet.
Therefore, it is generally quite  introducing and clipping into place
within each awkward for a user who wishes to connect or       clipping
arrangement, one on either side of body disconnect fiber optic cables to
have much room   701 of the simplex terminal carrier 700, a single to
manoeuvre. One solution to this problem lies in   30   simplex terminal
ending in a ferrule suitable for providing a simplex terminal carrier such
as 650  insertion into a bushing such as 291 positioned on shown in Figures
21A-21C.Simplex terminal         a toadstool support inside any one of the
wall carrier 650 has a body on either side of which are  mounted
interconnect tailgates described above. partial cylindrically shaped clips
651 and 652    The user, therefore, may utilize simplex carrier
respectively. The simplex carrier 650 is also pro-   35   700 with two
individual simplex cable terminals vided with a latching arm 652 that has a
lug 653 at  clipped into the clipping arrangements on either the very end.
Figures 21A through 21C show the    side for insertion into a tailgate
assembly. steps involved in utilizing such a simplex terminal      Figures
24A and 24B show an alternative struc- carrier, as follows: in Figure 21A
are shown two  ture for the duplex connector of which one simplex terminals
661 and 662 connected respec-   40   embodiment was shown in Figure 3.
Duplex tively to the ends of single optical fibers 665 and  connector 600
is comprised of two hermaphrodi- 666 and ending in ferrules 663 and 664
profiled to  tic parts that clip together with latches and lugs be inserted
into ferrule aligning bushings 291; the  engaging between the two parts,
generally as was cable terminals 661 and 662 are shown clipped
described for the embodiment 112 shown in into place in the carrier 650 in
Figure 21B; the   45   Figure 3. Latching arms 166 with latching lugs
entire assembly, with the simplex terminals 661   168, one on either side
of the duplex connector, and 662 firmly clipped into place into carrier 650
are similar to those found in duplex connector may then be easily grasped
by a user and inserted  112. Also, an alignment groove 603 is provided in
into the rear of a tailgate housing 690. Lug 654  both halves in this
embodiment. The geometry of latches into a suitably shaped aperture 694 and
50  upper half 601 and lower half 602 is noteworthy tailgate housing 690.
When the simplex carrier is  particularly at the open end of the connector,
to be removed from engagement with the tailgate   where portions 605 are
reduced on one side of the 690, the user merely presses downward on latch-
groove in each half so as to have dimensions ing arm 653 to disengage lug
654 from aperture    slightly smaller than the interior dimensions of 694,
whereupon the entire carrier assembly with   55   the unreduced portion
thereof. The benefit of this both simplex cables clipped within may be
easily  change in geometry is to allow such a duplex pulled out from the
tailgate assembly 690. Figures  connector to be used with any of the
tailgate 22A and 22B shown in partial section how sim-     housings
discussed previously to interconnect a plex terminal carrier 650 appears in
connection   duplex cable to one or two simplex terminals. with the wall
mounted tailgate assembly 501.  60   Note also that at the end where the
strain relief is Figures 23A and 23B show perspective views of   connected
to the duplex connector housing there an alternative embodiment of a
simplex terminal   is a raised externally serrated conical portion 606
carrier. Such a carrier 700 has a body 701 which is  which facilitates easy
grasping when inserting the 



provided with flat base 702 at which on either side  duplex connector into
a tailgate. A particular extend flat straight flanges 703 and 704 respec-
65   advantage obtained by the undercutting of por- 7    13              EP
0183820 B1                     14 tion 605 with respect to the general
outside shape  duplex-to-duplex coupling housing may be fur- at the open
end of duplex connector 600 will be  ther connected to other cables or
other equip- appreciated in connection with other applications  ment as
needed. Thus, with the use of a duplex- discussed below.
to-duplex coupling housing such as 700, and Figure 25 indicates how duplex
connector 600    5    suitably designed duplex connectors, it becomes may
be utilized with tailgate housing 690. Note  just as convenient to
interconnect and extend the that when duplex connector 600 is inserted past
range over which fiber optic signals can be ears 691 into tailgate housing
690, latching arms  accurately transmitted as is presently the case in 166
will bend inward until lugs 168 can latch onto  transmitting electrical
signals with electrical apertures 692 in ears 691. For removal of the   10
extension cords, sockets, plugs and the like. Note duplex connector from
the tailgate housing it is  that there are lugs 728 at the bottom part of
each therefore necessary to squeeze in latching arms   cavity formed at the
end of the duplex-to-duplex 166 to disengage lugs 168 from apertures 692.
coupling housing to ensure proper insertion of a As was discussed before,
it is an object of this  duplex connector thereat. As may be seen by
invention to increase the facility with which fiber   is   careful
examination of Figures 27A and 27B, the optic cables may be utilized in
connection with  two duplex-to-duplex connectors inserted into the
electro-optical equipment. The analog to an elec-  cavities at either end
of coupling housing 700 trical extension cord is a fiber optic extension
mesh where they meet because of the undercut cord ending in connectors that
can be accurately  portion 605 on one side of each. This ensures aligned
with other terminals bringing optical   20   correct polarization of the
signals transmitted signals thereto. To facilitate such general use it is
therebetween by this interconnection. convenient to use a duplex-to-duplex
coupling       The same logic of an extension cable to couple housing as
depicted in Figures 26A and 26B. The   different pieces of fiber optic
equipment, as read- housing itself may be manufactured in two sym-    ily
as an electrical extension cord would permit metrical halves which are
coupled together by   25   the interconnection of electrical equipment, is
annular members 724, very similar in geometry     seen in Figure 28. Shown
in this Figure is a duplex and purpose to annular member 224 shown in
connector 112 which may be inserted into a detail in Figure 2. Each annular
member 724 is   tailgate housing 118 mounted on a wall 120, with provided
with apertures 726 symmetrically dis-   individual simplex connectors 114
connecting a posed to engage lugs 714 to secure the housing   30  typical
simplex cable 170 to receive an optical halves in place together. Annular
member 724      signal from one of the fibers contained in duplex serves to
retain a dust and dirt excluding door 718  connector 122. At the other end
of the simplex which is hinged at the top. end and is spring-    cable 170
may be provided another simplex con- biased in place to exclude dust and
dirt by means  nector 261 which can be inserted into and con- of at least
one biasing spring 722. One such dust   35   nected to an electro-optic
transmitter or receiver excluding door is provided at each end. Prior to
262 shown mounted to a printed circuit board 263 assembly of the top and
bottom halves of the      and having an active device mount portion having
housing 701 and 702, respectively, two ferrule   two ears 264 between which
a simplex connector aligning bushings such as 280 and 290 are placed  may
be guided to latch thereat. Thus, with exten- on the toadstool shaped
support structures   40   sion cables such as 170 and with duplex connec
shown in Figures 26A and 26B. This locates these  tors such as 600, it
becomes very convenient to bushings centrally inside the housing with
suffi-  couple either duplex or simplex cables between cient flexibility of
movement to accommodate      various components of fiber optics equipment.
any molding or other imperfections that may be      A logical and
foreseeable extension of the encountered in the various elements.        45
greater utility of fiber optics communications Figures 27A and 27B
illustrate how two duplex   systems, by elements such as those described
connectors such as 600, shown in Figures 24A      above, is the provision
of fiber optic signals to and 24B, may be inserted one from either side to
offices, laboratories and homes in much the same move aside the dust and
dirt excluding doors and  way as electrical signals are now provided for to
insert their respective pairs of ferrules into the   50   cable television.
Figures 29A and 29B show in ferrule aligning bushings flexibly supported
partial sections a wall-box type wall-contained within the duplex-to-duplex
coupling housing      terminal to which fiber optics signals are brought
700. Either one of bushings 280 or 291 would be  to be interconnected and
received by other equip- suitable for use in such a duplex-to-duplex coup-
ment through the use of duplex connectors. Thus ling housing. Since duplex
connector 600 may be   55  in Figure 28A, 800 and 801 are wall boards or
wall used just as easily with the tailgate, e.g., 690 as  material between
which is a space large enough shown in Figure 25, it then becomes very con-
to accommodate a wall-box 802 with a lid 803 on venient for a user wishing
to connect two pieces  one side. Lid 803 may be hinged or mounted in of
fiber optic equipment to utilize an extension  any conventional and
convenient fashion for fiber optic cable with two individual fibers ending
60   occasional opening for access to the elements in duplex connectors
such as 600 at either end, to  contained within box 802 but to exclude dust
and plug one end into a tailgate housing mounted on   dirt the rest of the
time. Box 802 contains an 



a printed circuit board wall and the other end to a  aperture 804 through
which a pair of multi-fiber duplex-to-duplex coupling housing like 700.
Then,  fiber optic cables 805 and 810 are brought into by means of yet
another such extension cable, the   65   box 802. A sufficient length of
the cables is 8    15              EP  0183  20  B1                    16
retained in a coiled fashion to allow convenient    ferrule (128,130,174)
in such manner as to permit access for working on the two duplex connectors
limited axial float of said ferrule in a respective terminating the
respective ends of cables 805 and   connector. 810. This extra length of
cable is wound loosely      4. A fiber optic connector assembly (110)
around a support bracket 860 mounted generally    5    according to claim
1, characterized in that each centrally within the box 802. Two duplex-to-
said connector housing (112, 116) comprises a duplex coupling housings 780
and 790, essen-        pair of hermaphroditic members (148, 150) tially
similar to 700, are mounted on bracket 860   together defining a central
ferrule receiving cavity within the box 802. At one end of each is inserted
(156, 158) and an outer profile receivable in a a duplex connector 800
connected to one of the    10   respective cavity of said interconnect
member. cables coming through the wall to the wall-box        5. A fiber
optic connector assembly (110) 802. It is now possible, by lifting lid 803
out of the  according to any preceding claim, characterized way, to insert
an extension fiber optic cable      in that the receptor (280, 291) has a
through-bore terminated in a duplex connector into the other     (286)
profiled at opposite ends to receive nose side of one or the other of
housings 780 and 790.   15   portions (134, 174) of respective ferrules
therein. This wall-box terminal, therfore, essentially         6. A fiber
optic connector assembly according replicates a two point wall socket in an
electrical  to any preceding claim, characterized in further system. By so
"plugging in" fiber optics cables to  comprising a spring loaded door (218)
closing at the two duplex-to-duplex housings 780 and 790       least one of
said cavities (204) in said interconnect within wall-box 802, it becomes
possible for a   20   member (118). user to combine the resources of a
central signal     7. A fiber optic connector assembly as claimed sending
facility with fiber optic equipment that he  in any preceding claim,
characterized in that said may wish to connect thereto.
receptor (280,291) has a general cylindrical shape with two external
annular flanges (283) spaced Claims
25   apart and between the flanges (283), a symmetri- cal profile (285) of
arcuate segments similar to 1. A fiber optic connector assembly (110) for
that of the curved cross section of a toadstool- mating an optical fiber
(124) of a first fiber optic  head shaped encircling support (290), the
recep- cable (122) with a like optical fiber (172) of a    tor (280, 291)
being supported on the support second fiber optic cable (170) with maximum
30   (290) with a small amount of play. axial alignment of the respective
mated fibers,       8. A fiber optic connector assembly as claimed said
assembly having:                               in any preceding claim,
characterized in that a a plurality of ferrules (128,174), each receiving
cable connector comprises a housing (601, 602) a respective optical fiber
(124, 126, 172) therein;  having a straight longitudinal groove (603, 604)
a connector (112, 116, 600, 653) for each cable,   35   on an exterior
surface, each said groove having each connector having a housing receiving
an open end at the rim of an opening of the therein a ferrule (128,130,
174) attached to a fiber  connector housing (601, 602), said housing being
associated with a respective cable; and             reduced on one side of
said grooves to present an an interconnect member (112, 116, 401, 501,
exterior smaller than the interior of the housing 701) having opposed
cavities receiving respective   40   on the opposite side of said grooves.
connectors (112, 116, 600, 653), passageways          9. A fiber optic
connector assembly as claimed (407, 757) interconnecting respective
cavities      in any preceding claim, characterized in that a (204, 206,
208) and receptors (280, 291) mounted    cable connector comprises two
mating housing in each passageway (407,457), with each receptor    halves
(601, 604), each of which is provided with having a profiled bore (289)
receiving a ferrule in   45   interlocking latch and lug means for
interlocking each of the opposite ends thereof and               with the
other half to constitute a connector characterized in that each receptor
(280, 291)    housing, said interlocked housing halves having has an outer
portion having a recessed symmetri-    external portions at their
respective first ends to cal profile (285) which is encircled and engaged
jointly provide an external thread thereat, and by a respective annular
support (290) thereby    50   further cooperating to provide an opening of
said allowing pivotal movement of each receptor (280,    connector housing
at their opposite ends; a strain 291) about its geometric center within its
relief (301, 331) firmly attached to a first end of passageway (407, 457)
so as axially to align the    said fiber optic cable, said strain relief
having one bores of the ferrules received therein.             end (311,
332) shaped and sized to be grasped by 2. A fiber optic connector assembly
(110)   55   said interlocked housing halves within said exter- according
to claim 1, characterized in that each    nally threaded portions thereof;
an internally said ferrule (128, 130, 174) has an axial through-  threaded
nut (146) threaded onto said external bore opening centrally in a profiled
nose (134),    threaded portions of said interlocked housing and a pair of
integral, spaced, outwardly directed  halves to positively retain said
strain relief annular flanges (136, 138) adapted to engage    60   therein;
a ferrule terminating said optical fiber, respective connector housings
(112, 116, 600,       shaped and sized to be grasped firmly inside said 



653).                                               interlocked housing
halves such that the terminal 3. A fiber optic connector assembly (110)
end of said ferrule terminating the fiber within is according to claim  1,
characterized in that a      directed forwardly and positioned within said
resilient O-ring (140) mounted on each said   65   opening of said
connector. 9    15              EP  0183 820  B1                    16
retained in a coiled fashion to allow convenient    ferrule (128,130,174)
in such manner as to permit access for working on the two duplex connectors
limited axial float of said ferrule in a respective terminating the
respective ends of cables 805 and   connector. 810. This extra length of
cable is wound loosely      4. A fiber optic connector assembly (110)
around a support bracket 860 mounted generally    5    according to claim
1, characterized in that each centrally within the box 802. Two duplex-to-
said connector housing (112, 116) comprises a duplex coupling housings 780
and 790, essen-        pair of hermaphroditic members (148, 150) tially
similar to 700, are mounted on bracket 860   together defining a central
ferrule receiving cavity within the box 802. At one end of each is inserted
(156, 158) and an outer profile receivable in a a duplex connector 800
connected to one of the    10   respective cavity of said interconnect
member. cables coming through the wall to the wall-box        5. A fiber
optic connector assembly (110) 802. It is now possible, by lifting lid 803
out of the  according to any preceding claim, characterized way, to insert
an extension fiber optic cable       in that the receptor (280, 291) has a
through-bore terminated in a duplex connector into the other     (286)
profiled at opposite ends to receive nose side of one or the other of
housings 780 and 790.   15   portions (134, 174) of respective ferrules
therein. This wall-box terminal, therfore, essentially         6. A fiber
optic connector assembly according replicates a two point wall socket in an
electrical  to any preceding claim, characterized in further system. By so
"plugging in" fiber optics cables to  comprising a spring loaded door (218)
closing at the two duplex-to-duplex housings 780 and 790       least one of
said cavities (204) in said interconnect within wall-box 802, it becomes
possible for a    20   member (118). user to combine the resources of a
central signal    7. A fiber optic connector assembly as claimed sending
facility with fiber optic equipment that he  in any preceding claim,
characterized in that said may wish to connect thereto.
receptor (280,291) has a general cylindrical shape with two external
annular flanges (283) spaced Claims
25   apart and between the flanges (283), a symmetri- cal profile (285) of
arcuate segments similar to 1. A fiber optic connector assembly (110) for
that of the curved cross section of a toadstool- mating an optical fiber
(124) of a first fiber optic  head shaped encircling support (290), the
recep- cable (122) with a like optical fiber (172) of a    tor (280, 291)
being supported on the support second fiber optic cable (170) with maximum
30   (290) with a small amount of play. axial alignment of the respective
mated fibers,       8. A fiber optic connector assembly as claimed said
assembly having:                               in any preceding claim,
characterized in that a a plurality of ferrules (128; 174), each receiving
cable connector comprises a housing (601, 602) a respective optical fiber
(124, 126, 172) therein;  having a straight longitudinal groove (603, 604)
a connector (112, 116, 600, 653) for each cable,   35   on an exterior
surface, each said groove having each connector having a housing receiving
an open end at the rim of an opening of the therein a ferrule (128, 130,
174) attached to a fiber  connector housing (601, 602), said housing being
associated with a respective cable; and             reduced on one side of
said grooves to present an an interconnect member (112, 116, 401, 501,
exterior smaller than the interior of the housing 701) having opposed
cavities receiving respective    40   on the opposite side of said grooves.
connectors (112, 116, 600, 653), passageways          9. A fiber optic
connector assembly as claimed (407, 757) interconnecting respective
cavities      in any preceding claim, characterized in that a (204, 206,
208) and receptors (280, 291) mounted    cable connector comprises two
mating housing in each passageway (407,457), with each receptor    halves
(601, 604), each of which is provided with having a profiled bore (289)
receiving a ferrule in   45   interlocking latch and lug means for
interlocking each of the opposite ends thereof and               with the
other half to constitute a connector characterized in that each receptor
(280, 291)    housing, said interlocked housing halves having has an outer
portion having a recessed symmetri-    external portions at their
respective first ends to cal profile (285) which is encircled and engaged
jointly provide an external thread thereat, and by a respective annular
support (290) thereby    50   further cooperating to provide an opening of
said allowing pivotal movement of each receptor (280,    connector housing
at their opposite ends; a strain 291) about its geometric center within
its         relief (301, 331) firmly attached to a first end of passageway
(407, 457) so as axially to align the    said fiber optic cable, said
strain relief having one bores of the ferrules received therein.
end (311, 332) shaped and sized to be grasped by 2. A fiber optic connector
assembly (110)   55   said interlocked housing halves within said exter-
according to claim 1, characterized in that each    nally threaded portions
thereof; an internally said ferrule (128, 130, 174) has an axial through-
threaded nut (146) threaded onto said external bore opening centrally in a
profiled nose (134),    threaded portions of said interlocked housing and a
pair of integral, spaced, outwardly directed  halves to positively retain
said strain relief annular flanges (136, 138) adapted to engage    60
therein; a ferrule terminating said optical fiber, 



respective connector housings (112, 116, 600,       shaped and sized to be
grasped firmly inside said 653).
interlocked housing halves such that the terminal 3. A fiber optic
connector assembly (110)         end of said ferrule terminating the fiber
within is according to claim  1, characterized in that a      directed
forwardly and positioned within said resilient O-ring (140) mounted on each
said   65   opening of said connector. 9    17             EP 0183820 B1
18 10. A fiber optic connector assembly as claimed  der Zwingen (128, 130,
174) eine zentral in einen in claim 9, characterized in that the strain
relief  Profilansatz (134) mOndends, axiale Durchgangs- (301, 331)
comprises: a generally tubular length  bohrung sowie ein Paar integraler,
voneinander of flexible material, provided with a cylindrical
beabstandeter, nach auBen gerichtster, ringfor- axial bore (304,328) sized
for receiving said fiber   5    miger Flansche (136, 138) aufweist, die zum
optic cable (607) therewithin, profiled at a first end  Angreifen an den
jeweiligen Verbindergehiuseen (311, 332) to be anchored thereat to said
connec-  (112, 116, 600, 653) ausgelegt sind. tor (600) while clamping onto
said first fiber optic  3. Uchtleiter-Verbinderanordnung (110) nach cable
and formed to have narrow openings (305,    Anspruch 1, dadurch
gekennzeichnet, daB ein 306, 333, 334) preferably distributed in staggered
to  federnd nachgiebiger O-ring (140) darart auf jeder series and aligned
normally with respect to the   der Zwingen (128, 130,174) montiert ist, daB
eine axis of said bore, with a predetermined number of  begrenzte axiale
Bewegung der Zwinge in dem said openings (304, 305, 333, 334) each being
jeweiligen Verbinder ermoglicht ist. provided on one side with a small bump
(307,308,    4. Lichtleiter-Verbinderanordnung (110) nach 335, 336) of
predetermined shape and size not   15   Anspruch 1, dadurch gekennzeichnet,
daB jedes quite extending to the opposite side.             der
Verbindergehiuse (112, 116) ein Paar Zwitte- 11. A fiber optic connector
assembly as claimed  relemente (148, 150) aufweist, die zusammen in claim
10, characterized in that the strain relief  einen  zentralen
Zwingenaufnahmehohlraum includes flexible latch means (312, 337) at said
(156, 158) sowie ein in einem jeweiligen Hohl- first end (311, 332) for
latching said strain relief   20   raum  des Zwischenverbindungselements
auf- (301, 331) to a portion of said fiber optic cable  nehmbares
AuBenprofil definieren. (607) therewithin, whereby said fiber optic cable
5. Lichtleiter-Verbinderanordnung (110) nach is prevented from sliding in
or out or twisting with  einem der vorausgehenden Anspruche, dadurch
respect to said strain relief (301, 331).         gekennzeichnet, daB das
Aufnahmeelement (280, 25   291) eine Durchgangsbohrung (286) aufweist, die
Patentansprlche                                   an einander
entgegengesetzten Enden ein derarti- ges Profil besitzt, daB darin die
Ansatzbereiche 1. LUchtleiter-Verbinderanordnung (110) zum     (134, 174)
der jeweiligen Zwingen aufnehmbar Verbinden einer optischen Faser (124)
sines       sind. ersten Lichtleiterkabels (122) mit einer entspre-   30
6. Lichtleiter-Verbinderanordnung nach einem chenden optischen Faser (172)
eines zweiten       der  vorausgehenden  Anspruche,  dadurch
Lichtleiterkabels (172) unter rnximoler axialer   gekennzeichnet, daB
auBerdem eine unter Feder- Ausrichtung der jeweiligen rnftinander verbun-
vorspannung stehende TOr vorhanden !st, die denen Fasem, wobei die
Anordnung aufweist:        wenigstens einen der Hohiriume (204) in dem sine
Mehrzahl von Zwingen (128, 174), von   35   Zwischenverbindungselement
(118) verschlieBt denen jede je eine optische Faser (124, 126, 174)   7.
Uchtleiter-Verbinderanordnung nach einem aufnimmt;
der  vorausgehenden  Anspruche,  dadurch einen Verbinder (112, 116, 600,
653) fur jedes  gekennzeichnet, daB das Aufnahmeelement (280, Kabel, wobei
jeder Verbinder ein Gehause auf-     291) eine allgemein zylindrische Form
mit zwei weist, das eine Zwinge (128, 130, 174) aufnimmt,  40   voneinander
beabstandeten, auBeren Flanschen die an einer einem jeweiligen Kabel
zugeordneten  (283) sowie zwischen den Flanschen (283) ein Faser angebracht
ist; und                         symmetrisches Profil (285) aus bogenformig
ein Zwischenverbindungselement (112, 116,       gekrummten Segmenten
ahnlich dem bogenfor- 401, 501, 701) miteinander entgegengesetzten
migen Querschnitt eines pilzkappenf6rmigen, Hohiriumen zur Aufnahme der
jeweiligen Verbin-   45   umschlieBend ausgebildeten Halters (290) besitzt,
der (112, 116, 600, 653), mit die jeweiligen Hohl-  wobei das
Aufnahmeelement (280, 291) auf dem riume (204, 206, 208) miteinander
verbindenden    Halter (290) mit geringem Spiel gelagert ist. Passagen
(407, 757) und mit in jeder Passage -      8.
Lichtleiter-Verbinderanordnung nach einem (407, 457) montierten
Aufnahmeelementen (280,     der  vorausgehenden  Anspruche,  dadurch 291),
wobei jedes Aufnahmeelement eine Profil-  50   gekennzeichnet, daB  sin
Kabelverbinder ein bohrung (289) besitzt, die in ihrsn einander entge-
Gehiuse (601, 602) mit einer geraden, in Langs- gengesetzten Enden je eine
Zwinge aufnimmt,       richtung verlaufenden Nut (603, 604) in einer
dadurch gekennzeichnet, daB jedes Aufnah-       AuBenflache aufweist, wobei
iede solche Nut ein meelement (280, 291) einen AuBenbereich mit
offenes Ende am Rand einer effnung des Verbin- einem vertieft
ausgebildeten, symmetrischen Pro-   55   dergehauses (601,602) aufweist und
das Gehause fil (285) aufweist, an dem je ein ringformiger    auf der einen
Seite der Nuten reduziert ist, um Halter (290) in diesen umschlieBender
Weise       eine AuBenkonfiguration zu bilden, die kleiner ist angreift,
wodurch sine Schwenkbewegung jedes      als das Innere des Gehauses auf der
entgegenge- Aufnahmeelements (280,291) um dessen geome-       setzten Seite
der Nuten. 



trische Mitte innerhalb seiner Passage (407, 457)   60  9.
Lichtleiter-Verbinderanordnung nach eimen in einer derartigen Weise
ermoglicht ist, daB die  der  vorausgehenden  Anspruche,  dadurch Bohrungen
der darin aufgenommenen Zwingen         gekennzeichnet, dal  sin
Kabelverbinder auf- axial miteinander ausgerichtet sind.
weist: zwei miteinander verbindbare Gehause- 2.
Lichtleiter-Verbinderanordnung (110) nach    halften (601, 604), von denen
jede mit einer zur Anspruch 1, dadurch gekennzeichnet, daB jede   65
gegenseitigen Verriegelung ausgelegten Rast- 10          I    11111
11111 II I!II C r      N     esr    glied- und Naseneinrichtung zur
Verriegelung mit  cAble (170) a fibres optiques avec un alignement der
anderen H1ifte zur Bildung eines Verbinderge-  axial maximal des fibres
accouplees respectives, hauses versehen ist, wobei die miteinander ver-
ensemble comportant: riegelten GehAusehAlften an ihren jeweiligen
plusieurs viroles (128,174) recevant chacune en ersten Enden exteme
Bereiche zum gemeinsa-    5    elle une fibre optique respective (124, 126,
172); men Schaffen eines Augengewindes an dieser          un connecteur
(t12, 116,600, 653) pour chaque Stelle aufweisen sowie zur Schaffung einer
Off-   cAble, chaque connecteur comportant un bottler nung des
Verbindergehiuses an ihren entgegen-      recevant en lui une virole (128,
130, 174) reli6e a gesetzten Enden zusammenwirken; eine an            une
fibre associ6e a un cAble respectif; et einem ersten Ende des
Lichtleiterkabels fest ange-   to  un 6l6ment dinterconnexion (112, 116,
401, brachte Zugentlastung (301, 331), deren aines      501,701) ayant des
cavites opposees recevant des Ende (311,332) derart konfiguriert und
bemessen    connecteurs respectifs (112, 116, 600, 653), des ist, daB es
von den miteinander verriegelten       passages (407, 757) reliant entre
elles des cavit6s Gehausehilften innerhalb der mit AuBengewinde
respectives (204, 206, 208) et des r6cepteurs (280, versehonen Bereiche
derselben gegriffen wird;   15   291) montes dans chaque passage (407,
457), elne auf die mit AuBengewinde versehenen Berei-   chaque r6cepteur
ayant une lumiere profile (289) che der miteinander verriegelten
Gehiusehilften    recevant une virole dans chacune de sea extre-
geschraubte, mnit Innengewinde versehen Mutter     mit6s opposees, et (148)
zum sicheren Festhalten der Zugentlastung     caracteris6 en ce que chaque
recepteur (280, Q>    darin; eine die optische Faser abschliegende   20
291) comporte une partie exterieure ayant un Zwinge, die derart
konfiguriert und dimensioniert  profil symetrique en creux (285) qu'un
support ist, daB sie innerhalb der miteinanderverriegelten  annulaire
respectif (290) entoure et engage, per- Gehiusehilften feast gegriffen ist,
so dao  das    mettant ainsi un mouvement pivotant de chaque Anschlugende
der Zwinge, die die darin befindli-  recepteur (280, 291) autour de son
centre g6ome- che Faser abschlieSt, nach vome gerichtet ist und   25
trique A l'int6rieur de son passage (407, 457) afin innerhalb der Offnung
des Verbindera positioniert  d'aligner axialement les lumieres des viroles
ist.                                              recues dans celui-ci. 10.
Lichtleiter-Verbinderanordnung   nach         2. Ensemble a connecteurs
(110) de fibres opti- Anspruch 9, dadurch gekennzeichnet, daB die
ques selon la revendication 1, caractdris6 en ce Zugentlastung (301, 331)
aufweist: ein allgemein   30   que chacune desdites viroles (128, 130, 174)
est rohrfirmiges lingliches StOck aus flexiblem       traversee par une
lumibre axiale debouchant cen- Material, das mit einer zVlindepchen axialen
Boh-  tralement dans un nez profile (134), et comporte rung (304, 328) mit
einer Dimensionierung zur      deux brides annulaires espacees (136, 138)
diri- Aufnahme des Lichtleiterkabels (607) in deren      gees vers
I'exterieur, avec lesquelles elle est Innerem versehen ist und an einem
ersten Ende   35   realisee d'une seule pibce et qui sont destinees A (311,
332) ein Profil zur dortigen Verankerung an  porter contre des bottiers de
connecteurs respec- dem Verbinder (600) unter gleichzeitiger Feast-   tifs
(112, 116, 600, 653). klemmung auf dem Lichtleiterkabel besitzt sowie
3. Ensemble a connecteurs (110) de fibres opti- mit schmalen Offnungen
(305, 306, 333, 334)        ques selon la revendication 1, caracterise en
ce ausgebildet ist, die vorzugsweise in gestaffelten   40   qu'une bague
torique 6lastique (140) est montde Reihen verteilt angeordnet sind und in
bezug auf   sur chacune desdites viroles (128, 130, 174) de die Achse der
Bohrung senkrecht ausgerichtet       maniere a permettre un flottement
axial limite de sid, wobei eine vorbestimmte Anzahl der Offnun-   ladite
virole dans un connecteur respectif. gen (304,305,333,334) jeweils auf
einer Seite mit   4. Ensemble A connecteurs (110) de fibres opti- K?
einer kleinen Ausbauchung (307, 308, 335, 336)   45   ques selon la
revendication 1, caract~risA en ce vorbestimmter Form und GroBe versehen
ist, die     que chaque bottier de connecteur (112,116) com- sich nicht
ganz bis zur gegenuberliegenden Seite   prend deux elements reversibles
(148, 150) defi- erstreckt.                                         nissant
ensemble une cavite centrale (156,158) de 11.
Lichtleiter-Verbinderanordnung   nach       reception de virole, et un
profil ext6rieur pouvant Anspruch 10, dadurch gekennzeichnet, daB die   50
etre recu dans une cavite respective dudit ele- Zugentlastung an dem ersten
Ende eine flexible     ment d'interconnexion. Verriegelungseinrichtung
(312,337) aufweist zum      5. Ensemble A connecteurs (110) de fibres opti-
Verriegeln der Zugentlastung (301, 331) mit        ques selon lNune
quelconque des revendications einem darin befindlichen Bereich des
Lichtleiter-  precedentes, caracterise en ce quo le recepteur kabels (607),
wodurch das Lichtleiterkabel an   55   (280, 291) est traverse par une
lumiere (286) einer Verschiebebewegung nach innen oder nach      profilee
aux extremites opposees pour recevoir aulen oder an einer Verdrehbewegung
in bezug       des parties de nez (134, 174) de viroles respec- auf die
Zugentlastung (301, 331) gehindert ist.   tives. 



6. Ensemble A connecteurs de fibres optiques Revendications
60   selon lune quelconque des revendications prece- dentes, caracterise en
ce qu'il comporte en outre 1. Ensemble (110) a connecteurs de fibres opti-
une porte (218) rappel6e par ressort, fermant au ques destine a accoupler
une fibre optique (124)   moins une desdites cavites (204) dans ledit ele-
d'un premier cable (122) a fibres optiques avec    ment d'interconnexion
(118). une fibre optiques identique (1721 d'un second    65  7. Ensemble A
connecteurs de fibres optiques . 11.      I111111llU111111111111    21
EP 0 183 820;       1               22 salon l'une quelconque des
revendications prec6-    interieurement, visse sur lesdites parties
filetees dentes, caract6ris6 en ce que ledit recepteur (280,
ext6rieurement desdites molti6s de  boltier 291) presente une formo
g6nbrale cylindrique        enclenchees afin de retenir fermement A l'int6-
avec deux brides annulaires ext6rieures (283)       rieur de cellos-ci
ladite retenue m6canique; une espac6es l'une de l'autre et, entre les
brides (283),   5    virole terminant ladite fibre optique, configurde et
un profil sym6trique (285) de segments incurv6s     dimensionn6o pour etre
prise fermement a l'inte- similaires A ceux de la section transversale
arron-  rieur desdites moities de boltier encienchees afin die d'un support
(290) en forms de chapeau de       quo l'extr6mit6 terminale de ladite
virole termi- champignon, entourant le profil sym6trique (285),   nant la
fibre soit dirig6e vers l'avant et position- le recepteur (280, 291) etant
port6 par Is support   10   n6e a l'int6rieur de ladite ouverture dudit
connec- (290) avec un faible jeu.                           tour. 8.
Ensemble a connecteurs de fibres optiques        10. Ensemble A connecteurs
de fibres optiques selon l'une quelconque des revendications pr6ce-
solon Ia revendication 9, caracteris6 on ce quo Ia dentes, caract6risb en
co qu'un connecteur de       retenue mecanique (301, 331) comporte: une
cAble comprend un bolder (601, 602) pr6bsentant   15   longuour globalement
tubulaire de matire flexi- une gorge longitudinale droite (603,604) sur une
ble, pr6sentant une lumiere axiale cylindrique surface ext6rieure, ladite
gorge ayant une extre-   (304, 328) dimensionnee pour recevoir en elle mit6
ouverte au bord d'une ouverture du bottier     ledit cAble (607) A fibres
optiques, profilbe a une (601,602) du connecteur, ledit bolder 6tant r6duit
premiere extremit6 (311, 332) pour y Otre ancr6e sur un c6tb desdites
gorges pour quo I'ext6rieur   20   audit connecteur (600) tout en 6tant
serr6e sur du bottier soit plus petit quo l'interieur du bottier  ledit
cable a fibres optiques, et form6e de facon A sur Is c6t6 oppos6 desdites
gorges.                 presenter des ouvertures btroites (305, 306, 333,
9. Ensemble A connecteurs de fibres optiques      334) avantageusement
reparties en une s6rie selon l'une quelconque des revendications pr6ce-
decal6e et alignees normalement par rapport A dentes, caract6ris6 on ce
qu'un connecteur de   25   I'axe de ladite lumibre, un nomrbre pr6d6termine
cable comprend deux moiti6s de bottler comple-      desdites ouvertures
(304, 305, 333, 334) btant mentaires (601, 604) pourvues chacune de
pourvues, chacune sur un cot6, d'un petit bos- moyens d'enclenchement A
verrous et ergots         *sage (307, 308, 335, 336) de forme et de dimen-
pour s'enclencher l'une avec l'autre afin de consti-  sion pr6determin6es,
ne s'6tendant pas totale- tuer un bottler de connecteur, lesdites moities
de    30    ment jusqu'Au cot6 oppos6. bottier enclench6es ayant des
parties exterieures,    11. Ensemble a connecteurs de fibres optiques A
leurs premibres extr6mit6surespectives, desti-    solon la revendication
10, caract6ris6 en ce quo la nbesa  y former ensemble unrf4etage exterieur,
et   retenue mecanique comprend des moyens flexi- cooperant on outre pour
former une ouverture        bles de verroulllage (312, 337) a ladite
premiere dudit bottier de connecteur A leurs extremites   35   extremite
(311, 332) pour verrouiller ladite rote- oppos6es; une retenue mbcanique
(301, 331)          nue micanique (301, 331) sur une partie dudit reliee
fermement A une premiere extrbmite dudit     cAble (607) A fibres optiques
quo la retenue cable A fibres optiques, ladite retenue mecanique
renferme, afin quo ledit cAble a fibres optiques ne ayant une extrbmite
(311, 332) configuree et        puisse glisser vers l'int6rieur ou
l'ext6rieur ou dimensionnee pour etre prise par lesdites moities   40
tourner par rapport A ladite retenue mecanique enclench6es de boatier a
l'interieur de leurs par-  (301, 331). ties filetees extdrieurement; un
ecrou (146) filete 45 50 55 60 65                                 - 1 2
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