
EP 0 408 852 B1 Description This Invention relates to fiber optic connector
assemblies and particularly to those designed for providing positive
connection, optically, between singular fiber optic connectors. 5
Producers and those who utilize voice and/or data communications systems
have become very interested in optical fibers as a transmission medium. The
advantages of fibers over other kinds of transmission media are well known.
The potential bandwidth (or message carrying capacity) of optical fibers is
extremely high. Systems using optical cables are resistant to
electromagnetic interference which sometimes plagues systems having
electrical cables. Moreover, optical cable systems are considered somewhat
more secure than electrical 10  cable systems since it is more difficult
for unauthorized personnel to tap or access a fiber optic cable without
being detected. Fiber optic devices use single or multiple strands of
fibers each having an innercircular glass core coated with a
circumferential cladding having a different Index of refraction. Light is
transmitted along the core and totally reflected from the interface between
the core and cladding. Such devices can be used as transmission 15  lines
for transmitting information bearing light energy. A transmission line can
be formed from a single fiber or it can include a plurality of fibers
bundled together as a cable. Additionally, several transmission lines can
be arranged in parallel for the simultaneous transmission of information
along each of the separate lines. Where the transmission line is
relativelylong and extends between different pieces of apparatus, the
trans- mission line is divided into segments and the different segments are
connected to each other using separable 20  fiber optic connectors which
have been developed to meet this need. The principal design criteria of
such con- nectors is to connect the transmission lines in an end-to-end
relationship in such a manner as to minimize the loss of light energy as
light traverses from one end of one line into the end of the adjacent
segment of that line. The most efficient transfer of energy occurs when the
axis of the two lines are in precise alignment. In other words, If the ends
of the lines are out of alignment either due to lateral or slight angular
displacement, 25  light energy will be lost. Thus, most fiber optic
connectors are designed to bring the ends of the transmission lines into as
perfect an axial alignment as possible. When a transmission line is made up
of a plurality of individual fibers joined together to form a bundle or
cable for the transmission of a single piece of information along the line,
it Is not critical or necessary that the individual fibers be aligned
exactly with the ends of thefibers on the othercable since most of the
light emitting 30  from one end will be accepted into the fibers on the
other side. However, where a transmission line is made up of a single
individual fiber, It is more critical that the end of one be perfectly
aligned with the end of the other to minimize energy loss. There presently
exist various connector assemblies in the art which are capable of
attaining such preci- sioned, end-to-end alignment, once the selected
individual fiber optic connectors (each having at least one 35  optical
fiber therein) are positioned within a designated common housing (or
housings) of the assembly. Due to manufacturing tolerances, however, proper
alignment between these individual connectors and common housing (also
referred to in the art as an adapters is often difficult, particularly when
attempting to align and position paired arrangements of such Individual
connectors. To accomplish this, such individual fiber optic con- nectors
have been encased within a singular housing, being referred to in the art
as a duplex connector, and 40  then inserted within the corresponding,
common housing. Separation of these individual connectors (typically two)
in such a substantially fixed arrangement is, obviously, very difficult.
Because of this relatively rigid form of encasement, flexibility of
movement between the ends of these individual connectors is substantially
pro- hibited, thus complicating final alignment and positioning of the
connectors within the designated common housing. 45      The present
invention as claimed is intended to remedy these drawbacks. As will be
defined herein, the preferred embodiment of the instant invention provides
what can also be referred to as a duplex connector, but one wherein
originally separate, individual fiber optic connectors are re- tained in
not only a side-by-side orientation capable of being inserted within a
corresponding common housing (to form a connector assembly) but also an
orientation which permits relative freedom of movement between 50  said
individual connectors so as to accommodate for manufacturing tolerances in
the common housing and/or housings of the individual connectors, thereby
facilitating such alignment. It is believed that such an Invention would
constitute a significant advancement in the art. It is, therefore, a
primary object of the Invention to provide a fiber optic connector assembly
wherein indi- vidual fiber optic connectors are permitted relative freedom
of movement therebetween to thereby enable 55  these retained connectors to
be inserted within a common housing (adapter) in a facile manner. It is
another object of the invention to provide such an assembly which is of
relatively simple construction 



and which can be produced in a relatively inexpensive manner. The invention
is defined in claim 1. 2    EP 0 408 852 B1 For a better understanding of
the present invention, together with other and further objects, advantages
and capabilities thereof, reference is directed to the following disclosure
and appended claims, in connection with the drawings, in which: FIG. 1
is a perspective view of an adapter for holding two individual fiber optic
5                                 connectors In the unique movable
orientation defined herein, in accor- dance with a preferred embodiment of
the invention; FIG. 2                        is a front elevational view of
the adapter of FIG. 1; FIG. 3                        is a perspective view,
on a reduced scale over that of FIG. 1, showing the adapter of FIG. 1 and
the positioning relationship thereof with regard to 10
two Individual fiberoptic connectors to which it can be joined to form a
du- plex arrangement adaptable for facile Insertion into a common connector
assembly housing (FIG. 4); FIG. 4                        is a perspective
view showing a pair of opposed duplex fiber optic con- nector arrangements
capable of being inserted within a common assem- 15
bly housing from opposite sides thereof, each of these palm being held
together using the adapter of FIG. 1; FIG. 5                        is a
side elevational view, in section, Illustrating the fiber optic connector
assembly in accordance with a preferred embodiment of the invention, the
assembly including the two pairs of duplex connectors shown in FIG. 4 20
positioned within the common housing also shown in FIG. 4 from opposite
sides thereof. FIG. 5 is on a slightly enlarged scale over FIG. 4, for
illus- tration purposes; and FIGS. 6A, 6B, 7A, 7B, 8A, 8B,    illustrate
the four different forms of relative movement between the indi- 9Aand 9B
vidual fiber optic connectors retained within each duplex arrangement 26
formed using the adapter of the invention to thereby facilitate positioning
of these connectors within a common housing such as depicted in FIGS. 4 and
5. In FIGS. 1 and 2, there is shown an adapter 10 in accordance with a
preferred embodiment to the invention. Adapter 10 is specifically designed
for holding two Individual fiber optic connectors 13 and 15 (FIG. 3) of the
30  push-pull variety in a predetermined manner of alignment so as to
facilitate positioning of these connectors within a corresponding common
connector housing (e.g., housing 17 in FIG. 4). Connectors 13 and 15 are
not shown in FIGS. 1 and 2. By the term push-pull as used herein is meant
to define any form of fiber optic con- nectorwhich is inserted within a
corresponding housing or the like soas to be In alignmenttherein with
another optical device (e.g., another connector). As described herein, each
connector includes therein at least one opt- 35  icalfiberand is thus
adapted for being aligned with another, substantisllysimilarconnectoralso
including there- in a corresponding optical fiber. The function of the
assembly shown in FIGS. 4 and 5 (as assembled) is thus to precisely align
respective, opposed fiber optic connectors so that the individual optic
fibers therein are pre- cisely aligned. As stated, the function of adapter
10 is to positively retain a singular pair of these individual connectors
in side-by-side orientation such that these two, now forming what may also
be referred to as a du- 40  plex arrangement, may be simultaneously
inserted within a common connector housing such as housing 17. The
invention as defined herein uniquely enables these individual connectors 13
and 15, while being positioned in this side-by-side relationship, to be
moved relative to each other in at least four different forms of movement
(to be explained below). Such movement faclitates positioning of each
duplex arrangement, thereby readily compensating for manufacturing
tolerances within the outer housings of each singular connector and/or the
45  common connector housing Into which these will be positioned. In FIGS.
1 and 2, adapter 10 is shown to include first and second clamp numbers 21
and 23, respectively, each of a substantially C-shape configuration, and
designed for clamping onto and firmly retaining a respective one of the
connectors 13 and 15. As specifically shown in FIG. 3, first clamp member
21 is particularly adapted for clamping onto the outer surface of the
insulative (e.g. plastic) housing 25 of connector 13 while second 



50  clamp member 23 is adapted for similarly clamping onto the outer
surface of the plastic housing 27 for con- nector 15. Such firm clamping
and retention is further assured by the provision of a plurality of
upstanding, projecting tabs 29 on opposing internal surfaces of each
C-shaped member for aligning with and being posi- tioned within
corresponding openings (or slots) 31 formed within the external surface of
each connectors plas- tic housing. Although only two such openings 31 are
depicted in FIG. 3 for each connector, it is understood 55  that a total of
four are provided, two each on opposing sides thereof, to accommodate the
respective four tabs 29 of each clamp member. It is also understood that
the Invention is not limited to the means of retention (pro- jecting tabs
with associated openings) shown herein. In the case of such projecting
tabs, it is even further un- derstood that the invention is not limited to
the numbers of such elements as shown herein. Other combinations 3    EP 0
408 852 B1 are readily possible. For reinforcement purposes, each clamp
member also includes a plurality of ribs 33 within the outer top and bottom
surfaces thereof. As shown in FIG. 1 a total of four such reinforcing ribs
33 are provided in each of these two surfaces. 5      Although each clamp
member 21 and 23 as shown herein is shown as being of C-shape
configuration, this is not meant to limitthe invention in thatotherconf
igurations are possible. In the embodiments as depicted herein, however,
such a configuration is preferred to better accommodate the respectively
similar conf iguration for the housings of each fiber optic connector being
retained by the invention. As to singular fiber optic con- nectors such as
connectors 13 and 15, these typically include the described outer plastic
casing (25 or 27) 10 which serves to contain the optical fiber 35 (FIG. 5)
therein. Projecting from the end of each casing Is the cable 41 also
including the remainder of the optical fiber and having the designed
cladding and other protective ele- ments is part thereof. By way of
example, one known optical fiber connector capable of being successfully
retained by the adapter of the invention along with another, similar such
connector, is available from the NTT (Nippon Telegraph and Telephone)
International Corporation, Tokyo, Japan, and referred to as an SC-01 15
straight plug connector. These connectors each include a rectangular (in
cross section) casing, as shown, and use a high precision ceramic ferrule
(see below). Very low return loss is possible when using such connectors.
The casings used in these connectors typically have a length of only about
2.54 cm (one inch) and cross- sectional dimensions of only about 9 mm (0.35
inch) by about 7.4 mm (0.29 inch). Such a connector is also capable of
housing either single mode or multimode fibers. A plastic material used for
the outer casing of each 20 connector is polybutylene terephthalate, having
a twenty percent glass fiber reinforcement. As stated, each connector 13
and 15 also includes a ferrule 37 (see also FIG. 5) positioned therein and
designed for accom- modating the respective end of the optical fiber 35.
Use of such a ferrule assures positive retention of the optical fiber's
terminal end and subsequent alignment thereof with a second optical fiber
(e.g., located within a cor- responding ferrule) or other such optical
component. Each such connector also includes the aforementioned 25
extending cable portion 41. It is understood that the invention is not
limited to positive retention of the afore- mentioned fiber optic connector
but that other connectors, including those having different external
configur- ations, (e.g., hexagonal, round, etc) may also be effectively
retained, aligned and positioned using the teach- ings herein. As shown in
FIGS. 1 and 2, Interconnecting the first and second clamp members 21 and 23
is a resilient 30 means 43 which, due to its unique web-like configuration,
enables the respective clamp members to move in at least four different
orientations relative to each othersuch that the retained individual fiber
optic connectors 13 and 15 are similarly moved to thus facilitate
positioning of these connectors within the assembly's common housing (e.g.
17). Resilient means 43 is, as shown, of substantially S-shaped
configuration and joined at the approximate mid-point of the opposing
vertical walls 45 of each clamp. As particularly shown in FIG. 2, this 35
Interim, S-shaped web-like resilient portion for adapter 10 is of
substantially less thickness than that of the corresponding clamp portions
of the adapter. As also shown in FIG. 2, the clamp members and resilient
means are formed of a singular material and of integral construction. this
is not meant to limit the invention, however, in that other constructions
(e.g., wherein the resilient means is attached to each clamp member) are
possible. The integral construction as defined herein is preferred,
however, and may be produced by known manufac- 40 turing techniques such as
injection molding. Adapter 10 is preferably of plastic material and more
preferably nylon. Other plastic materials are of course acceptable,
including polycarbonates. in one example of the in- vention, an adapter
having C-shaped clamp members of a thickness within the range of about 0.7
mm (0.027 



inch) to about 0.84 mm (0.033 inch) was produced and successfully utilized,
said adapter having an interim resilient portion possessing a thickness
within the range of only about 0.43 mm (0.017 inch) to about 0.58 mm 45
(0.023 inch). Thus, the overall average thickness for the clamp members of
the invention may be within the range of only about 1.2 to 2.0 times as
thick as the thinner, web-like interim resilient portion. it is also under-
stood in the embodiment depicted in FIGS. I and 2 that the resilient
Interconnecting portion extends substan- tially the entire width (i.e., "W"
in FIG. 5) of each clamp member. See also FIGS. 9A and 9B. It is also shown
in FIGS. I and 2 that the opposing flange portions of each clamp member are
of different lengths to mate with 50 corresponding similarly dimensioned
flange portions for the adjacent clamp member. This dimensioned ar-
rangement is preferred in order to prevent over stressing on resilient
means 43 during various forms of move- ment by the invention's clamp
members 21 and 23 (e.g., as shown in FIGS. 7A, 7B and 8B). As illustrated
in FIGS. 4 and 5, there is shown a fiber optic connector assembly 51 in
accordance with a preferred embodiment of the invention. Assembly 51
includes the afore mentioned common housing 17 which 55 defines therein a
pair of chambers 53, each designed for accommodating a respective one of
the fiber optic connectors 13 or 15. As better shown in FIG. 4, common
housing 17 defines a pair of substantially adjacent such chambers 53 on
each opposite side of a common flange or interim member 61. Also located
within this flange 61 is an alignmentsleeve 63 designedforhaving
theaforementioned ferrules 37insertedwithin opposite 4    EP 0 408 852 B1
endsthereofwhen each connectorin turn is insertedwithin a respective
chambertotherebyform the completed assembly herein. Housing 1 is preferably
of plastic material, (e.g., polycarbonate), and alignment sleeve 63 is
preferably ceramic (e.g., zirconia). It is to be understood that the
illustrated configuration for the common housing 17, like that for the
individual fiber optic connectors 13 and 15, is not meant to limit the
invention. That 5    is, other configurations are readily usable according
to the teachings of this invention. For example, although separate
chambered portions are shown as projecting from opposite sides of the
common housing 17 in a paired, spaced relationship, It is also within the
scope of the invention to provide other external configurations and still
achieve the desired side-by-side orientation depicted herein. Thus, the
configurations depicted herein are for representative purposes only. 10
With the opposing paired connectors fully inserted within common housing
61, the defined optical fiber containing ferrules are mated in an abutting
relationship as shown in FIG. 5 to thus provide the precise align- ment
necessary. Prior to this positioning, however, It is necessary to properly
align the Individual fiber optic connectors 13 and 15 with respect to the
corresponding chambers 53 into which these components will be inserted. Due
to manufacturing tolerances within typical common housings of the type
shown and described 15  herein, as well as within the respective casings
and other components which form each fiber optic connector, such alignment
and initial positioning has proven relatively difficult to attain. As
stated, the instant invention facilitates this alignment and positioning by
enabling the paired fiber optic connectors to move Independently In at
least four different forms of movement so as to possess relative freedom of
movement therebetween im- mediately prior to insertion within the
assembly's common housing. 20     In FIGS. 6A and 6B, there Is illustrated
one of the fourdifferent forms of movement possible between ad- jacent camp
members which form one of the adapters 10 of the invention. This movement
as shown in FIGS. 6A and 6B can best be described as rotational wherein
each of the clamp members 21 and 23 is capable of rotating relative to the
other (represented by the arrows R"). It is understood that the clamped,
fiber optic con- nector housings (not shown) are similarly moved relative
to each other when viewed from the side orientation 25  in these drawing
FIGURES. In contrast, in FIGS. 7A and 7B, each of the separate clamp
members (and thus the individual connectors) is moved upwardly and
downwardly relative to the other. Alternatively, both may be moved
substantially simultaneously (represented by the arrows "S") In an upward
or downward manner. This latter movement occurs In a plane substantially
perpendicular to that of the aforementioned rotational move- ment shown in
Figs. 6Aand 6B. Thus, each individual fiberoptic connector as firmlyclamped
by the respective 30  clamp members 21 and 23 may be simultaneously moved
downwardly or upwardly by the person attempting to insert these connectors
within the common housing. Alternatively, it is possible to move only one
of these connectors while maintaining the other in a fixed orientation or
to move both In a opposite (one up, the other down) manner. In FIGS. 8A and
8B, a third form of movement is shown, this movement occurring along a
plane substan- 35 tially similar to that of the movement in FIGS. 7Aand 7B.
This movement can be described as either expansive 



in nature ("E" in FIG. 8A) or compressive ("C" In FIG. 8B), wherein the
separate clamp members are moved outwardly away from each other or inwardly
toward each other, respectively. The extent of inward (compres- sive)
movement is limited by the end portions of each flange, which in turn may
be modified (e.g., reduced) to adjust for more or less compression if
desired. 40    In FIGS. 9Aand 9B, there is shown yet a fourth mode of
movement capable of being provided by the unique adapter of the instant
invention. In this orientation, the respective damp members may be moved in
a sub- stantially twisting type motion ("T") relative to each other to
thereby allow similar movement of the individual fiber optic connectors
contained therein. In FIG. 9A, for example, the optic connector (not shown)
retained by clamp member 21 is retained In a substantially
perpendicularorientation to the corresponding housing 17 while 45  the
adjacent damp member 23 may be twisted in a slightly angular offset
therefrom. It Is understood that this direction of movement by the
respective clamp members in FIG. 9B (substantially opposite to that of FIG.
9A) occurs in a plane substantially perpendicular to that occupied by the
common housing 17. Conversely, the movement of the clamp members in FIGS.
7A, 7B, 8A and 8B occurs In a plane substantially parallel to the housing
17. It is further understood that the rotational movement described in
FIGS. 6A and 6B also occurs in so   a plane substantially perpendicular to
the common housing. This plane for the common housing 17 Is repre- sented
in phantom in FIGS. 6A and 9B. It is understood from the foregoing that it
Is also readily possible to provide a combination of the various movements
defined herein. For example, the adapter of the invention enables both
rotational movement (e.g., FIG. 6A) and expansive movement (e.g., FIG. 8A)
to occur simultaneously. Thus, a multitude of combinations 55  of movements
are possible using the unique teachings of the invention. There has thus
been shown and described a fiberoptic connectorassemblywherein an adapter
Is utilized to hold at least two individual fiber optic connectors In a
substantially side-by-side relationship while still ena- bling these
connectors to exhibit relative freedom of movementtherebetween such that
this combined assem- 5    EP 0 408 852 B1 bly can be more readily
positioned within a common housing connector assembly housing or the like.
The in- vention as defined herein is of relatively simple construction and
can be readily adapted to many existing fiber optic connector designs. It
may also be produced in a relatively inexpensive manner, and is readily
adaptable to mass production. 5 Claims 1.  Fiber optic connector assembly
(51) comprising an adapter (10) holding at least two individual fiber optic
10      connector plugs (13,15) of the push-pull variety, each connector
plug being housed within a correspond- ing casing (25, 27), and an
alignment housing, whereby said connector plugs can be inserted into said
alignment housing so as to be brought in alignment therein with another
optical device, said connector plugs being held by the adapter so that
their respective optical fibres are parallel to each other prior to
positioning said connector plugs within said alignment housing (17),
characterized in thatthe adaptercom- 15      prises at least two clamp
members (21,23), each of said clamp members holding a respective one of
said fiber optic connector casings, said clamp members being interconnected
by resilient means (43) to give said clamp members four degrees of freedom
and said alignment housing (17) carying at least a pair of alignment
sleeves (63) for precisely aligning the optic fiber (35) of each fiber
optic connector plug (13, 15). 20 2.  Fiber optic connector assembly
according to claim 1 characterized in that the adapter has two clamp mem-
bers and in that each of said clamp members (21,23) is of a substantially
U-shaped cross-section whereat the transverse parts of both clamp members
face each other with the parallel legs of one clamp member being arranged
to be in the same plane as the corresponding parallel leg of the other
clamp member and 25      that the casings (25,27) of the connectors are
clamped between the parallel legs of each clamp member. 3.  Fiber optic
connector assembly according to claim 1 wherein said clamp members and said
interconnect- ing resilient means are of monolithic construction. 30  4.
Fiber optic connector assembly according to any one of the preceding claims
wherein said resilient means (43) arranged between the transverse parts of
the U-shaped cross-section of the damp members (21, 23) have a zigzag-like
configuration seen in the direction perpendicular to the cross-section
plane of the 



U-configuration of the clamp members (21, 23). 5.  Fiberoptic
connectorassembly according to any one of the preceding claims wherein said
resilient means (43) isof a cross-sectional thickness less than thatof the
cross-sectional thickness of said clamp members (21, 23). 6.  Fiber optic
connector assembly according to claim 1 wherein the number of fiber optic
connectors plugs (13, 15) is four and the number of adapters (10) is two,
each of said adapters holding a respective pair 40      of said fiber optic
connector plugs, each connector plug is being positioned in a corresponding
end of an alignment sleeve (63) in said alignment housing (17) so that the
pairs of plugs oppose one another. 7.  Fiber optic connector assembly
according to claim 1 or6 wherein each of said fiber optic connectors (13,
15) includes a ferrule (37) containing said optical fiber (35) therein. 45
8.  Fiber optic connector assembly according to claims 1 and 7 wherein each
of said ferrules (37) is adapted for being inserted within an alignment
sleeve (63) when its fiber optic connector (13, 15) plug is positioned
within said alignment housing (17). 50 Patentansprflche 1.  Faseroptische
Steckverbinderbaugruppe (51), umfassend einen Adapter (10), der mindestens
zwei ein- zelne faseroptische Stecker (13, 15) der Druck-Zug-Variante
festhalt, wobel jeder Stecker in ein entspre- 55       chaendes Gehluse
(25,27) eingebaut ist, und ein Ffhrungsgehause, wobei die Stocker In das
Ffhrungs- gehauseeingef0hrtwerden konnen, um in sineAusnchtung miteinem
anderen optischen Bauteil gebracht zu warden, wobei die Stecker durch den
Adapter so gehalten warden, dal ihre enteprechenden optischen Fasern
parallel zueinander sind, bevor die Stecker in dem FfhrungsgehAuse (17)
angeordnet werden, 6    bly can be more readily positioned within a common
housing connector assembly housing or the like. The in- vention as defined
herein is of relativelysimple construction and can be readily adapted to
many existing fiber optic connector designs. It may also be produced In a
relatively inexpensive manner, and is readily adaptable to mass production.
5 Claims 1.  Fiber optic connector assembly (51) comprising an adapter (10)
holding at least two individual fiber optic 10      connector plugs (13,
15) of the push-pull variety, each connector plug being housed within a
correspond- ing casing (25, 27), and an alignment housing, whereby said
connector plugs can be inserted into said alignment housing so as to be
brought in alignment therein with another optical device, said connector
plugs being held by the adapter so that their respective optical fibres are
parallel to each other prior to positioning said connector plugs within
said alignment housing (17), characterized In that the adapter com- 15
prises at least two clamp members (21, 23), each of said clamp members
holding a respective one of said fiber optic connector casings, said clamp
members being interconnected by resilient means (43) to give said clamp
members four degrees of freedom and said alignment housing (17) carying at
least a pair of alignment sleeves (63) for precisely aligning the optic
fiber (35) of each fiber optic connector plug (13, 15). 20 2.  Fiber optic
connectorassemblyaccording to claim 1 characterized in thatthe adapter has
two clamp mem- bers and in that each of said clamp members (21, 23) is of a
substantially U-shaped cross-section whereat the transverse parts of both
clamp members face each other with the parallel legs of one clamp member
being arranged to be in the same plane as the corresponding parallel leg of
the other clamp member and 25      that the casings (25, 27) of the
connectors are clamped between the parallel legs of each clamp member. 3.
Fiber optic connector assembly according to claim 1 wherein said clamp
members and said interconnect- ing resilient means are of monolithic
construction. 4.  Fiberoptic connectorassembly according to any one of the
preceding claims wherein said resilient means (43) arranged between the
transverse parts of the U-shaped cross-section of the clamp members (21,
23) have a zigzag-like configuration seen in the direction perpendicular to
the cross-section plane of the U-configuration of the clamp members (21,
23). 5. Fiberoptic connector assembly according to any one of the preceding
claims wherein said resilient means 



(43) is of a cross-sectional thickness less than thatof the cross-sectional
thickness of said clamp members (21, 23). 6.  Fiber optic connector
assembly according to claim 1 wherein the number of fiber optic connectors
plugs (13, 15) is four and the number of adapters (10) is two, each of said
adapters holding a respective pair 40      of said fiber optic connector
plugs, each connector plug is being positioned in a corresponding end of an
alignment sleeve (63) in said alignment housing (17) so that the pairs of
plugs oppose one another. 7.  Fiber optic connector assembly according to
claim 1 or 6 wherein each of said fiber optic connectors (13, 15) includes
a ferrule (37) containing said optical fiber (35) therein. 45 8.
Fiberoptic connector assembly according to claims 1 and 7 wherein each of
said ferrules (37) is adapted for being inserted within an alignmentsleeve
(63) when its fiberoptic connector(13, 15) plug is positioned within said
alignment housing (17). 50 Patmntansprflche 1.  Faseroptische
Stockverbinderbaugruppe (51), umfassend einen Adapter (10). der mindestens
zwei ein- zelne faseroptische Stecker (13, 15) der Druck-Zug-Variante
festhAlt, wobeo jeder Stcker In ein entspre- 55      chendes Gehiuse (25,
27) eingebaut Kst und ein F0hrungsgehAuse, wobei die Stecker in das
FGhrungs- gehAuse eingefflhrtwerden konnen, um in sine Ausrichtung miteinem
anderen optiachen Bautell gebracht zu werden, wobel die Stecker durch den
Adapter so gehalten warden, da ihre entsprechenden optischen Fasern
parallel zueinander sind, bevor die Stecker In dern Ffhrungsgehause (17)
angeordnet warden, 6    EP 0 408 852 B1 dadurch gekennzeichnet, dag der
Adapter mindestens zwel Klammerstficke (21, 23) umfalt, jades der
Klammerstuckejeweils elnes derfasoroptischen Steckergehause hIlt, die
Kiammerstucke untereinander durch elastlache Mittel (43) verbunden sind, um
den KlammerstOkken vier Frolheitsgrade zu geben und das Fflhrungsgehause
(17) mindestens ein Paar Fflhrungshfllsen (63) zurn genauen Ausrichten der
op- 5       tischen Faser (35) Jedes faseroptischen Stockers (13, 15)
trfigt. 2.  Faseroptische Steckverbinderbaugruppe nach Anspruch 1, dadurch
gekennzeichnet, daa der Adapter zwel KlammerstOcke aufweist und dadurch,
daPB Jedes der KlammerstOcke (21, 23) von im wesentichen U-f8rmigem
Querschnitt Ist, wobel die Querteile belder Klammerstucke elnander
gogen~berilegen und die parallelen Schenkel von elnem Kiammerstflck In
derglelchen Ebene angeordnetsind, wie die entspre- chenden Schenkel des
anderen KlammerstOcks und daB die Gehause (25,27) der Stocker zwischen den
parallelen Schenkeln jedes Klammerstucks festgeklemmt wsrden. 3.
Faseroptische Steckverbinderbaugruppe nach Anspruch 1, wobel die
KlammerstOcke und das elastische 15      Verbindungsmittel von
monolithisoher Struktur sind. 4.  Faseroptische Steckverbinderbaugruppe
nach irgendeinem der vorhergehenden Ansprache, wobel die elastischen Mittel
(43), die zwlschen den Quertellen der Klammerstticke mit U-frmmigo
Querschnitt (21, 23) angeordnet sind, sine zickzack-ahnliche Konfiguration
in Richtung rechtwinkllg zur Querschnittsebe- 20      nen der
U-Konfiguration der KlammerstOcke (21, 23) gesehen haben. 5.  Faseroptische
Steckverbinderbaugruppe nach irgendeinem der vorhergehenden AnsprOche,
wobei das elastische Mittel (43) von einer geringeren Querachnittadicke als
die Querschnittsdicke der Klammer- strcke (21, 23) lst. 25  6.
Faseroptische Steckverbinderbaugruppe nach Anspruch 1, wobel die Anzahl
derfaseroptischen Stocker (13, 15) vier ist und die Anzahl der Adapter (10)
zwei ist und jeder der Adaptor, der ein entmprechendes Paar der
faseroptischen Stocker hilt, an elnem entsprechenden Endo einer
FOhrungshOlse (63) in dem FOhrungsgehiuse (17) angeordnet wird, so daB die
Steckerpaare einander gegenriberliegen. 30  7.  Faseroptische
Steckverbinderbaugruppe nach Anspruch I oder 6, wobei die faseroptischen
Stocker (13, 15) olne SteckhOlse (37) einschlieBen, die die optische Faser
(35) darin enthalt. 8.  Faseroptlache Steckverbinderbaugruppe nach Anspruch
I und 7, wobel jode der Steckhullsen (37) zurn EinfGhren in eine
Fihrungsh~lse (63) angepal~t ist, wenn ihr faseroptischer Stocker (13, 15)
in dem Frh- 35      rungsgehause (17) angeordnot wird. Revendicatlons 40
1. Assemblage de connecteurs pour fibre optique (51) comprenant un
adaptateur (10) pour maintonir au 



moins deux connecteurs pourfibre optique Individuels (13, 15) de la variete
symetrique, chaque conneo- tour 6tant place a l'intirleur d'un bottier
correspondant (25,27) et un bottler d'alignement, dans lbquel les- dits
connectours peuvent etre ins6re8 dans ledit boitler d'alignement de fagon A
itre amenes en aligne- mont dans colul-ci avec un autre dispositif optique,
lesdits connecteurs etant maintbnus par l'adaptabeur 45      de sorts quo
leurs fibres optiques respectives sont paralleles l'une a l'autre avant de
positionner lesadits connectours A l'interieur dudit bottler d'alignement
(17), caract6rls6 en ce quo l'adaptatbur comprend au moins deux el6ments de
fixation (21,23) chacun desdits 6l6ments de fixation maintonant un
connecteur respectif parmi lesdit8 boitlers de connecteurs pour fibre
optique, lesdits 6l6ments de fixation 6tant in- terconnectes par un moyen
elastique (43) pour procurer auxdits elements de fixation quatre degres de
50      liberte et ledit bottier d'alignement (17) supportant au moins une
pairs de manchons d'alignement (63) pour aligner prcds6ment la fibre
optique (35) de chaque connecteur pourfibre optique (13, 15). 2. Assemblage
de connecteurs pourfibre optique selon la revendication 1, caract6rise on
ce quo l'adaptateur comport. deux el6ments de fixation et en ce que chacun
desdits elements de fixation (21,23) eat d'une 55      section transversale
pratiquement en forme de U tandis quo les parties transversales des deux
6lements de fixation sont en regard l'un par rapport A I'autre avec les
jambages paralliles d'un 6e6ment de fixation etant dispose pour etre dane
le meme plan que le jambage parallele correspondent de l'autre 6liment de
fixation et en ce quo les bottiers (25, 27) des connectburs sont serres
entre lea jambages paralleles de 7    EP 0 408 852 B1 chaque el6ment de
fixation. 3. Assemblage de connecteurs pour fibre optique solon la
revendication 1, dans lequel lesdits elements de fixation et ledit moyen
elastique d'intbrconnexion sont d'une structure monolithique. 5 4.
Assemblage de connectours pour fibre optique solon l'une quelconque des
revendications prec6dentes, dans lequel ledit moyen olastique (43) dispose
entre les parties transversales de la section en formo de U des eloments de
fixation (21,23) presentb une configuration de type zigzag vue dans la
direction per- pendiculaire au plan en section transversale de la
configuration en U des ol6ments de fixation (21, 23). 10  6. Assemblage de
connecteurs pour fibre optique salon l'une quelconque des revendications
precedentes, dans loquel ledit moyen elastique 43 est d'une epaisseur on
section transversale Inferieure A cello de l'paisseur en section
transversale desdits 6l6ments de fixation (21, 23). 6. Assemblage de
connectours pour fibre optique selon la revondicatlon 1, dans loquel Is
nombre des 15      connectours pour fibre optique (13, 15) est de quatre et
le nombre des adaptatours (10) est de deux, cha- cun desdits adaptateurs
maintonant une paire respective desdits connectburs pourfibre optique,
chaque connectsur etant positionne dans une extr6mite correspondanto d'un
manchon d'alignement (63) dans ledit boltier d'alignement (17) de sorts quo
les paires de con necteurs s'opposent l'une A I'autre. 20  7. Assemblage de
connecteurs pour fibre optique solon la revendication I ou 6, dans lequel
chacun des connectours pourfibre optique (13, 15) comporto une bague (37)
contenant ladite fibre optique (35) dans celle-cl. 8. Assemblage de
connectsurs pourfibre optique solon les revendications I et 7, dans loquel
chacune des- 25      ditos bagues (37) est prevue pour otre inseree A
l'int6rieur d'un manchon d'alignoment (63) lorsque son connectour pour
fibre optique (13, 15) eat positionn6 A l'interieur dudit bottler
d'allgnement (17). 30 35 40 45 50 55 8    


