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coaxial with said first bore, a pair of sleeves Optical fiber connector
mounted on said housing in opposed relationship, each said siceve
terminating in an  inwardly This invention relates to an improved optical
projecting peripheral edge defining an opening to fiber connector, and more
particularly, to a self-  said housing coaxial with said first bore, said 5
aligning optical fiber connector for joining single    70 peripheral edge
forming an annular cavity with optical fibers of dissimilar diameters
without the  said housing, a resilient 0-ring located in each said need for
a coupling fluid.                         annular cavity and having an
inside diameter Joining single optical fibers in a manner which  slightly
less than said first bore, at least one pair of insures the efficient
transmission of light or power  slightly elongate half-round holding
members 10 requires locating the ends of the fibers in precise    75
pivotally mounted in said hole, said holding end-to-end axial relationship.
The closer together  members having respective flat surfaces in the
prepared square cut end surfaces of two fibers  opposed mating
relationship, said surfaces having can be brought and aligned on a common
respective opposed longitudinal V-grooves centerline without abutting, the
less losses will  defining a second bore coaxial with said first bore, 15
usually occur.                                 80 said second bore having a
conically inclined U.S. Patent 3,864,018 discloses a method and
convergent surface at each end thereof defining means for splicing arrays
of uniform diameter     an entrance to receive the exposed core end of an
optical fibers using a plurality of thin rigid chips  optical fiber, means
for guiding the end of an having closely spaced parallel fiber receiving
optical fiber into said second bore, and means for 20 grooves in the
opposed faces thereof. The chips  85 elastically maintaining said holding
members in are particularly suited for splicing a plurality of  opposed
relationship. fibers which are contained, for example, in a fiber  Thus
viewed more specifically the present ribbon structure. The chips are not
practical for  invention provides an improvement in an optical use in
splicing single optical fibers, particularly  fiber connector of the type
wherein single fibers 25 fibers having different diameters.             90
are joined in a central coupler which comprises a U.S. Patent 3,768,146
teaches a method of       centering device pivotally mounted in the central
splicing optical fibers according to which a pliable  coupler. The
centering device comprises two metallic sleeve is slipped over the abutting
ends of  slightly elongate half  round holding members, a pair of fibers
and then crimped to mechanically  each having a flat surface located in
opposed 30 secure the fibers. The fibers to be spliced are  95
relationship. Each flat surface has an opposed placed in end-to-end
relationship in a V-groove.  longitudinal V-groove which defines a bore
when The metallic sleeve, which must be slipped over   the flat surfaces
are in mating relationship. A the ends of the fiber, is compressed, i.e.,
crimped,  conically inclined convergent surface is provided by a
compression plate. Relative to alternative   at each end of the bore for
receiving and guiding 35 methods of splicing fibers, particularly the
method  100 the ends of an optical fiber theeinto. The disclosed and
claimed herein, this method can be  centering device is mounted in the
central coupler unreliable.                                       so that
the axis of the bore formed by the opposed Viewed from one aspect the
present invention    longitudinal V-grooves coincides with the provides an
optical fiber connector comprising a  longitudinal axis of the coupler. A
pair of single 40 central coupler having a general cylindrical first    105
fibers to be joined are each inserted into a fiber bore for receiving and
axially aligning in end-to-  end connector of the type having an elongate
end relationship a pair of single cladded optical  cylindrical body with a
reduced diameter forward fibres having their ends inserted in respective
end  portion and an enlarged rear portion. A retention couplers for
insertion in said central coupler, two  tube and a fiber guide are provided
in the reduced 45 half-round holding members arranged to be     110
diameter forward portion of the fiber end mounted in said central coupler,
each of said     connector and cooperate to guide the end of a holding
members having a flat surface in opposed  fiber into the bore formed by the
opposed V- mating relationship with each other, each of said  grooves of
the two holding members. The forward surfaces having an opposed
longitudinal V-groove  portions of the end connectors are inserted into 50
defining a second bore coaxial with said first bore, 115 the central
coupler in opposed relation so that the said second bore having a conically
inclined      exposed ends of the fibers are brought into axial convergent
surface at each end thereof for        alignment in an opposed, slightly
spaced receiving and guiding the exposed end of an       relationship in
the bore of the centering device. inserted fiber into said second bore
whereby the     Some embodiments of the invention will now 55 longitudinal
axis of said fiber coincides with the    120 be described by way of example
and with longitudinal axis of said second bore, and means  reference to the
accompanying drawings, in for elastically maintaining said holding members
which: in opposed relationship when spread apart by an      Figure 1 is a
partially sectioned perspective inserted fiber.
view of an embodiment of the improved optical 0   Viewed from another
aspect the invention    125 fiber connector of this invention in which the
provides an optical fiber connector comprising a  centering device is shown
in combination with a housing having a generally cylindrical first bore, at
central coupler and an end coupler: least two oppcsed ribs extending
radially into said  Figure 2 is an exploded perspective view first bore and
terminating in a hub having a hole  illustrating a section of an optical
fiber end   
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The centering device 12 may be formed of   , the forward portion thereof;
suitably rigid material such as a rigid plastic or Figure 3 is a
perspective view of the centering  aluminum. device;
As shown in Fig. 3, the end of a single optical 5    Figure 4 is an
exploded view of the centering  70 fiber 56 is inserted into the centering
device 12 device of Figure 3;                             and thereby
half-round holding members 40 are Figure 5 is an elevation view of a
central      spread slightly apart. The optical fibers 56 are coupler taken
along line 5-5 of Figure 1;          maintained in precise axial alignment
within the Figure 6 is a perspective view, in partial section,  second bore
46 formed by opposed V-grooves 44 0of a central coupler having one end
adapted for  75 even though they may be of dissimilar diameters mounting on
a panel;                                           because the half-round
members 40 are able to Figure 7 is a partially sectioned perspective
"float" with respect to each other. In practice, the view of a central
coupler employing an optional    centering device is self-aligned and can
zero insertion force device; and                   accommodate optical
fibers of dissimilar 15    Figure 8 is an elevation view of the central  80
diameters. coupler in Figure 7 showing insertion of the zero     Typically,
the pitch angle defined by the insertion device.
opposite walls of V-groove 44 is in the range of . .        Referring now
to Figure 1, there is shown a      600 to [err], and preferably is 90. When
the 4                 partially sectioned perspective view of a central
pitch angle is substantially 900, opposed single 20 coupler 10 in
combination with the centering    85 optical fibers of circular
cross-section are device 12 of this invention and an optical fiber end
supported, regardless of whether their diameters coupler 14. Central
coupler 1 0 comprises a         are the same or different, along four lines
of housing 16 having a generally cylindrical first bore  contact spaced 900
apart. 18. As may be seen in Figure 5, at least two         The V-groove
geometry, which can be varied 25 opposed ribs 20 extend radially into the
first bore    90 for a wide range of optical fiber diameters, is 18 and
terminate In a hub 22 having a hole (not    selected so that for  a given
range of optical fiber visible) coaxial with first bore 18. Housing 1 6,
diameters, a space in the order of 0.5 to about including ribs 20 and hub
22, can be molded from    6 mils and denoted p in Fig. 5 will be provided
any suitable thermoplastic material such as         between half-round
holding members 40 when 30 polyethylene.
95 the ends of two single optical fibers are held in the A pair of sleeves
24 of any suitable material    opposed V-grooves. such as stainless steel
are mounted on housing 16    The centering device of this invention, when
in opposed relationship. As shown in Fig. 1,        half-round holding
members 40 are assembled, housing 16 includes a circumferential shoulder 26
has a generally cylindrical body portion, i.e., the 35 against which
sleeves 24 abut.                 100 surface area confined between O-rings
52. The Sleeves 24 terminate in an inwardly projecting   length L of the
body portion, as shown in Fig. 4, is peripheral edge 28 defining a
generally circular    slightly less than the width of hub 22, and the
opening coaxial with first bore 18. Peripheral edge  diameter of the body
portion is slightly less than 28 forms an annular cavity 30 with housing 16
in   the diameter of the hole located in hub 22. The 40 which is located a
resilient O-ring 32 of slightly  105 centering device, therefore, can be
demountably smaller diameter than first bore 18. The circular  -
attached to the central coupler, and O-rings 52 act opening defined by
peripheral edge 28 has a        as retainers to hold the centering device
in the hub conically inclined convergent surface 34 which     yet allow for
limited pivotal movement. forms the entrance to the central coupler 1 0. An
Referring now to Fig. 2, there is shown an 46 eccentric circumferential
groove 36 is provided in  110 exploded perspective view illustrating a
section of sleeves 24 in which is located a spring locking    a fiber end
connector 14 of the type particularly member 38 for releasably securing an
optic fiber   suited for use with this invention. The end end coupler 14 as
shown.                           connector comprises a retainer sleeve 60,
the Referring now to Figs. 3 and 4, the centering   forward end of which is
provided with a conically 50 device 12 of this invention comprises a pair
of  115 inclined inwardly converging surface 62. A coilet slightly elongate
half-round holding members 40    holder 64 is located within the retainer
sleeve each of which has a flat surface 42 in opposed     coaxial therewith
and arranged for limited axial mating relationship. Each flat surface 42
has an   movement. The collet holder 64 has an elongated opposed
longitudinal V-groove 44 which defines a   cylindrical body 66, the forward
end of which 55 second bore 46 with a conically inclined       120
terminates in a plurality of gripping fingers 68 and convergent surface 48
on either end thereof. As    the rear end of which terminates in a Flange
70. shown, the outer end surfaces of each holding      The collet holder 64
is provided with a longitudinal member 50 are tapered inwardly to define
the       passage coaxial with the retainer sleeve 60 and entrance to the
centering device.                  just slightly larger in diameter than
the outside 60   The half-round holding members 40 are   125 diameter of a
jacketed optical fiber 72. assembled with flat surfaces 42 in opposed
Gripping fingers 68 are bowed outwardly as mating relationship. This
relationship is elastically  shown, forming a conically included diverging
maintained by two O-rings 52 of any suitable       surface which mates with
the inwardly converging elastomeric material such as polyurethane. Each
surface 62 of the retainer sleeve. The rear portion 65 O-ring 52 is
retained in a circumferential groove    130 of the retainer sleeve 60 has
an annular cavity 74  
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with its central  the adjusting sleeve 78 and thereby the terminal axis
coaxial with the longitudinal axis of the   end 124 of an exposed optical
fiber can be retainer sleeve. The spring 76 is arranged to exert  precisely
located relative to fiber guide 94 prior to al           a force against
flange 70 whereby collet holder 64  insertion of the fiber end connector 14
into a 2          5 is urged rearwardly and gripping fingers 68 are  70
central coupler 10. re          simultaneously urged inwardly by the
conically      When inserted into a central coupler 10, the inclined
converging surface 62 to grip the jacket of  opposed forwardly projecting
guide fingers 88 of lie          an optical fiber 72 as shown.
forward portion 86 locate in opposed slots 44             The fiber and
connector further comprises an   between the ribs 20 of the housing 1 6.
ers       10 adjusting sleeve 78 having an enlarged rear   75
Simultaneously, spring 38, which partially to            portion 80 and a
reduced diameter forward        obstructs the entrance to the central
coupler, ,the          portion 80 joined by a conically inclined
engages annular groove 84, thereby releasably converging surface 82.
Forward portion 86        locking the fiber end connector 14 in the central
defines a cylinder 87 having a pair of forwardly  coupling 10. 15
projecting opposed guide fingers 88 located on  80    Referring now to Fig.
6, there is shown a central the forward peripheral edge 89 thereof and an
coupler 10 in which a portion of the outside of           annular groove 84
at the rear thereof. Peripheral  diameter of sleeve 24 is threaded and
includes a la            edge 89 terminates in an inwardly projecting
forward shoulder 126. The threaded portion of gle           annular ring
90. A second annular ring 92 is     sleeve 24 can be inserted into an
appropriate 20 formed at the rear of cylinder 87 defining a cavity   85
panel mounting hole and secured with a lock 3ters         91 in which are
located a fiber end guide 94, a coil  washer and retainer nut (not shown),
shoulder spring 96 and a fiber retention gripper 98.      126 mating
against the panel surface. The fiber end guide 94 comprises a hollow
Modifications can be made to the central cylindrical body portion 100
having a flat circular  coupler 10 to facilitate a zero-insertion force 25
base with a centrally located guide hole (not  90 introduction of the
optical fiber through the half fiber         shown). The peripheral edge of
the base extends   round holding members 40. Referring to Figures 7 ut
outwardly to form a flange 102. The fiber end     and 8, the zero insertion
force is achieved by ed            guide 94 is slidably mounted in cavity
91.       locating one or more wedges 128 in the space 43 hen
Fiber retention gripper 98 has a generally     between the two half-round
holding members 40'. 1 in the   30 cylindrical main body 104 having an
axial bore.  95 The wedges 128 exit through the outer wall of the Body 104
is integrally joined to a pair of opposed  central coupler 10' as shown in
Figure 7. A hen          grippers 106 defining the frustrum of a cone, the
shoulder 132 on the wedge 128 prevents it from bled,         bottom surface
of which projects outwardly and    being pushed through the outer wall of
the central , the         mates against second annular ring 92.
coupler 10 '. A spring 130 exerts force on the The        35   A
compression spring 96 circumscribes the  100 wedge away from the centering
device 12 . An 0- ig. 4, is      portion of the cavity 91 between the fiber
guide  ring 134 prevents dust from entering the interior the           94
and the fiber retention gripper 98 with one end  of the centering device
12'. By depressing the than         bearing against the bass of the fiber
guide and the  wedges 128, simultaneously in the direction of .The
other end bearing against the tapered surface of  the axis of the central
coupler 10', the wedges nt bly     40 the grippers 106. The spring 96
biases fiber guide  105 128 interpose between the flat surfaces 42' of the
Is 52 act      94 forward whereby flange 102 mates against      two
half-round holding members 40'. The the hub      forward annular ring 90
while simultaneously     outward movements of the holding members 40'
exerting a force against the tapered surface of the  is restrained by the
two 0-rings 52' at the front an            grippers 106, a component of
which urges the      and back. action of    45 grippers inwardly to grip
the exposed end of an    110   As the wedges 128 move between the two flat
ularly        optical fiber 108.                               surfaces
42', sufficient relative movements Retainer sleeve 60 has a main
cylindrical body  between the two half-round holding members 40' the
1 10, the forward edge of which defines an annular  is generated to
facilitate entry of any diameter nically       cavity 112 having a
plurality of parallel        optic fiber without abrading the fiber. When
the A collet    50 longitudinal shallow grooves 1 14 spaced along    115
wedges 128 are released the spring 130 forces eeve           the outer
surface thereof. The inner surface has a  the wedges out from between the
flat surfaces d axial        threaded outside diameter 1 16.
42'. Thereafter the optical fiber is gripped within ongated         The
enlarged rear portion 80 of adjusting sleeve  the V-groove 44' of the
central coupler due to the hich          78 has a threaded inside diameter
118 arranged   tension of the two 0-rings 52'. rs 6  and    55 to
threadingly engage outside diameter 1 16. The  120   The advantages of the
above described zero- nge 70.        rear portion 80 of adjusting sleeve 78
terminates  insertion-force device is two fold. First, it prevents
ngitudinal    in  a rear peripheral edge of reduced diameter 120  breakage
of the optical fiber during introduction 60 and        having a cleat 122.
When the retainer sleeve 60  into the central coupler 10 '. Secondly, it
prevents utside        and the adjusting sleeve 78 are assembled, cleat
scrapping off and damage to the optical fiber's 60 122 engages the shallow
grooves 114 and    125 outer cladding during its passage into the central
rdly as       permits a stePwise adjustment of the adjusting   coupler 10'.
erging         sleeve 78 relative to the retainer sleeve 60. By converging
turning the adjusting sleeve 78 relative to retainer  CLAIMS ar portion
sleeve 60, an Optical fiber gripped securely in     1. An optical fiber
connector comprising a cavity 74      65 collet holder 66 can be moved
axially relative to  central coupler having a general cylindrical first 



GB 2 060 197 B    3 3 in which is located a coil spring 76 with its central
the adjusting sleeve 78 and thereby the terminal axis coaxial with the
longitudinal axis of the  end 124 of an exposed optical fiber can be ':
retainer sleeve. The spring 76 is arranged to exert  precisely located
relative to fiber guide 94 prior to a force against flange 70 whereby
collet holder 64    insertion of the fiber end connector 14 into a 5 Is
urged rearwardly and gripping fingers 68 are  70 central coupler 1 0.
simultaneously urged inwardly by the conically    When inserted into a
central coupler 10. the inclined converging surface 62 to grip the jacket
of  opposed forwardly projecting guide fingers 88 of an optical fiber 72 as
shown.                  forward portion 86 locate in opposed slots The
fiber end connector further comprises an  between the ribs 20 of the
housing 16. 10 adjusting sleeve 78 having an enlarged rear  75
Simultaneously, spring 38, which partially portion 80 and a reduced
diameter forward      obstructs the entrance to the central coupler,
portion 86 joined by a conically inclined      engages annular groove 84,
thereby releasably converging surface 82. Forward portion 86      locking
the fiber end connector 14 in the central defines a cylinder 87 having a
pair of forwardly  coupling 10. 15 projecting opposed guide fingers 88
located on  80   Referring now to Fig. 6, there Is shown a central the
forward peripheral edge 89 thereof and an  coupler 10 In which a portion of
the outside annular groove 84 at the rear thereof. Peripheral  -   diameter
of sleeve 24 is threaded and includes a edge 89 terminates in an inwardly
projecting   forward shoulder 126. The threaded portion of annular ring 90.
A second annular ring 92 is   sleeve 24 can be inserted into an appropriate
20 formed at the rear of cylinder 87 defining a cavity   85 panel mounting
hole and secured with a lock 91 in which are located a fiber end guide 94,
a coil  washer and retainer nut (not shown), shoulder spring 96 and a fiber
retention gripper 98.    126 mating against the panel surface. The fiber
end guide 94 comprises a hollow      Modifications can be made to the
central cylindrical body portion 100 having a flat circular  coupler 10 to
facilitate a zero-insertion force 25 base with a centrally located guide
hole (not  90 Introduction of the optical fiber through the half shown).
The peripheral edge of the base extends  round holding members 40.
Referring to Figures 7 outwardly to form a flange 102. The fiber end  and
8. the zero insertion force is achieved by guide 94 is slidably  mounted in
cavity 91.    locating one or more wedges 128 in the space 43 Fiber
retention gripper 98 has a generally   between the two half-round holding
members 40'. 30 cylindrical main body 104 having an axial bore.    96 The
wedges 128 exit through the outer wall of the Body 104 is integrally joined
to a pair of opposed  central coupler 1 0' as shown in Figure 7. A grippers
106 defining the frustrum of a cone, the  shoulder 132 on the wedge 128
prevents it from bottom surface of which projects outwardly and  being
pushed through the outer wall of the central mates against second annular
ring 92.          coupler 10'. A spring 130 exerts force on the 35   A
compression spring 96 circumscribes the  100 wedge away from the centering
device 12'. An 0- portion of the cavity 91 between the fiber guide  ring
134 prevents dust from entering the interior 94 and the fiber retention
gripper 98 with one end  of the centering device 12'. By depressing the
bearing against the base of the fiber guide and the  wedges 128,
simultaneously in the direction of other end bearing against the tapered
surface of  the axis  of the central coupler 1 0  the wedges 40 the
grippers 106. The spring 96 biases fiber guide  105 128 interpose between
the flat surfaces 42' of the t      94 forward whereby flange 102 mates
against     two half-round holding members 40'. The b      forward annular
ring 90 while simultaneously   outward movements of the holding members 40'
exerting a force against the tapered surface of the  Is restrained by the
two 0-rings 52' at the front grippers 106, a component of which urges the
and back. 45 grippers inwardly to grip the exposed end of an    110   As
the wedges 128 move between the two flat optical fiber 108.
surfaces 42', sufficient relative movements Retainer sleeve 60 has a main
cylindrical body  between the two half-round holding members 40' 1 10, the
forward edge of which defines an annular    is generated to facilitate
entry of any diameter cavity 112. having a plurality of parallel     optic
fiber without abrading the fiber. When the 50 longitudinal shallow grooves
1 14 spaced along    115 wedges 128 are released the spring 130 forces the
outer surface thereof. The inner surface has a  the wedges out from between
the flat surfaces threaded outside diameter 11 6.                42'.
Thereafter the optical fiber is gripped within The enlarged rear portion 80
of adjusting sleeve  the V-groove 44' of the central coupler due to the 78
has a threaded inside diameter 118 arranged  tension of the two 0-rings
52'. nd   55 to threadingly engage outside diameter 1 16. The  120   The
advantages of the above described zero- rear portion 80 of adjusting sleeve
78 terminates  insertion-force device is two fold. First, it prevents nal
in a rear peripheral edge of reduced diameter 120  breakage of the optical
fiber during introduction having a cleat 122. When the retainer sleeve 60
into the central coupler 1 0'. Secondly, it prevents and the adjusting
sleeve 78 are assembled, cleat  scrapping off and damage to the optical
fibers 60 122 engages the shallow grooves 1 1 4 and  125 outer cladding
during its passage into the central permits a stepwise adjustment of the
adjusting  coupler 10'. sleeve 78 relative to the retainer sleeve 60. By
ing     turning the adjusting sleeve 78 relative to retainer  CLAIMS 



ion      sleeve 60. an Optical fiber gripped securely in   1. An optical
fiber connector comprising a 74    65 collet holder 66 can be moved axially
relative to  central coupler having a general cylindrical first    C   L
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GB 2 060 197 B         4 1 bore for receiving and axially aligning in
end-to-   convergent surface at each end thereof defining end relationship
a pair of single cladded optical  55 an entrance to receive the exposed
core end of an fibres having their ends inserted in respective end  optical
fiber, means for guiding the end of an couplers for insertion in said
central coupler, two  optical fiber into said second bore, and means for 5
half-round holding members arranged to be           elastically maintaining
said holding members in mounted in said central coupler, each of said
opposed relationship. holding members having a flat surface in opposed
60   4. An optical fiber connector as claimed in mating relationship with
each other, each of said   claim 3, wherein said means for guiding the end
of surfaces having an opposed longitudinal V-groove    an optical fiber
into said second bore comprises a 10 defining a second bore coaxial with
said first bore,  fiber end connector having an elongate hollow said second
bore having a conically inclined        cylindrical body with a reduced
diameter forward convergent surface at each end thereof for      65 portion
and an enlarged rear portion, said forward receiving and guiding the
exposed end of an         portion defining a cylinder having forward and
rear inserted fiber into said second bore whereby the
inwardly projecting annular rings defining a cavity 15 longitudinal axis of
said fiber coincides with the   therebetween, a fiber end guide slidably
mounted longitudinal axis of said second bore, and means    in the forward
portion of said cavity coaxially for elastically maintaining said holding
members  70 therewith and comprising a hollow cylindrical In opposed
relationship when spread apart by an     body portion having a flat
circular base, said base inserted fiber.
having a central guide hole of slightly larger 20   2. An optical fiber
connector as claimed in        diameter than the outside diameter of the
end of claim 1, wherein at least one wedge having first    an optical
fiber, a fiber retention gripper and second ends is mounted within said
central   75 comprising a generally cylindrical body portion coupler, said
first end located at the mating point  having an axial bore, a pair of
opposed grippers between said half-round holding members and
defining the frustrum of a cone integrally joined to 25 said second end
passing through said central         the forward end of said body, the
bottom surface coupler, said wedge being enclosed by a resilient   of which
projects outwardly to mote against said body whose normal force urges said
wedge away    80 rear annular ring, and a compression spring from said
half-round holding members, said          located between said fiber guide
and said fiber wedge being capable of moving between said         retention
gripper having one end bearing against 30 half-round holding members and
spreading them        the base of said fiber guide and the other end apart
in response to a force on the second end of   bearing against the conical
surface dafined by said said wedge overcoming the normal force of said   85
grippers, said spring biasing said fiber guide resilient body.
against said forward annular ring while 3. An optical fiber connector
comprising a        simultaneously biasing said grippers inwardly to 35
housing having a generally cylindrical first bore, at  grip the end of an
optical fiber. least two opposed ribs extending radially into said    5. An
optical fiber connector as claimed in first bore and terminating in a hub
having a hole  90 claim 3 or 4, wherein at least one wedge having coaxial
with said first bore, a pair of sleeves     first and second ends is
mounted within said mounted on said housing in opposed relationship,
housing, said first end located at the mating point 40 each said sleeve
terminating in an inwardly          between said half-round holding members
and projecting peripheral edge defining an opening to   said second end
passing through the said housing, said housing coaxial with said first
bore, said  95 said wedge being enclosed by a resilient body peripheral
edge forming an annular cavity with      whose normal force urges said
wedge away from said housing, a resilient O-ring located in each said  said
half-round holding members, said wedge 45 annular cavity and having an
inside diameter         being capable of moving between said half-round
slightly less than said first bore, at least one pair of  holding members
and spreading them apart in slightly elongate half-round holding members
100 response to a force on the second end of said pivotally mounted in said
hole, said holding        wedge overcoming the normal force of said members
having respective flat surfaces in          resilient body. 50 opposed
mating relationship, said surfaces having      6. Optical fiber connectors
substantially as respective opposed longitudinal V-grooves
hereinbefore described with reference to the defining a second bore coaxial
with said first bore,  105 accompanying drawings. said second bore having a
conically inclined Printed for Her MaJesty's Stationery Office by the
Courier Press. Leamington Spa, 1983. Published by the Patent Office. 25
Southampton Buildings. London. WC2A 1AY, from which copies may be obtained.
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