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PECIFICATION

FIBER OPTIC CONNECTOR WITH FIBER GRIPPING MEANS

Field of the Invention _

This invention generally relates to the art of
fiber optic connectors and, particularly, to a fiber optic
connector with an improved means for gripping the fiber of
a fiber optic cable.

Background of the Invention
In the optical fiber field, lightguide fibers are

used in optical transmission systems wherein the fibers are
connected end-to-end to transfer light or optical energy
therebetween. The fibers typically are terminated in
connector assemblies which center <the fibers and,
preferably, provide low insertion losses. The connectors
are coupled together, or a connector is coupled to another
optical transmission device so that the encapsulated fibers
are in mating relationship.

Fiber optic connectors commonly use ferrules to
ensure alignment of the fibers. In order to ensure a good
optical connection, as well as to ensure the structural
integrity of the connector, the fiber must be held tightly
in the connector. Typically, this is accomplished by using
an adhesive. Most commonly, an epoxy is used to hold the
fiber in a connector housing and an associated ferrule.
Once the epoxy hardens, it cannot be loosened. Therefére,
if a fiber is incorrectly installed in the connector
housing and ferrule, or the fiber is damaged subsequent to
installation, the housing and the ferrule cannot be reused.

In order to overcome the permanency of epoxy
adhesives, hot melt adhesives have been used to hold the
fiber in the fiber optic connector. While this approach
has the advantage of being reusable, it requires that the
assembly be heated above the softening temperature of the
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connected end-to-end to transfer light or optical energy therebetween.
The fibers typically are term nated in connector assenblies which
center the fibers and, preferably, provide |ow insertion | osses. The
connectors are coupl ed together, or a connector is coupled to apaIENT
optical transm ssion device so that the encapsul ated fibers are 96+17est is®y
relationship. Fiber optic connectors comonly use ferrules to ensure

al i gnnent of afkeéivergponreibthier the dmuent omend repovadl ofothecfibar.as

e g e e
cost effective, because separate assembly or disassembly
steps and heating equipment are required.

5 A disadvantage of both epoxies and hot melt
adhesives is that they require a time delay from the time
the fiber is installed in order to harden the adhesive. 1In
addition, the use of any type of adhesive requires
maintenance of additional inventories thereof, often

10 requires clean-up procedures and simply is not as efficient
as purely mechanical assembly procedures and apparatus.

In order to overcome the problems associated with
the use of epoxies or hot melt adhesives, various
mechanical holding systems have been proposed wherein the

15 fiber is gripped tightly by mechanical means to firmly hold
it in the connector housing and the ferrule. One such
approach is shown in U.S. Patent No. 5,337,390 dated August
9, 1994. That patent shows a gripping device which clamps
the optical fiber, and a plug is inserted through an

20 opening in the connector housing to apply a compressive
force to the gripping device and clamp the fiber firmly
within the connector housing. While providing an effective
holding means, a problem with such systems is that they
require several parts which must be accurately constructed

25 because of the interaction between the holding parts and
the housing, and such plugs often become permanent,
undesirable components of the connector assenbly.

The present invention is directed to solving the
various problems described above by providing a purely

30 mechanical holding means for an optical fiber in a fiber
optic connector. The holding means is in the form of a
spring clamp which is spring loaded to provide its own
self-contained holding forces. The fiber is inserted into
the connector simply by opening the spring clamp with an

35 appropriate tool, whereafter the tool is removed and the
fiber is firmly gripped within the connector.
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an adhesive. Mdst commonly, an epoxy is used to hold the fiber in a
connector housing and an associated ferrule. Once the epoxy hardens, it
cannot be | oosened. Therefore, if a fiber is incorrectly installed in the
connector housing and ferrule, or the fiber is danmaged subsequemEHaTENT
i nstall ation, the housing and the ferrule cannot be reused. |In @ga7i ge
overcone the permanency of epoxy adhesives, hot nelt adhesives have been
used to hold ' fi hheh&nfrehedonpti ¢ connector. Wiile this approach
has t'he advant age of behﬂg éﬁg@’l ethle;_.e?g?%l reget 'i:%te tgﬁvgﬁégg‘ﬂl yié)eto
heat ed above the softening erature o e

provide a new and improved fiber optic connector with a

novel gripping means.

5 In the exemplary embodiment of the invention, the
fiber optic connector includes a housing mounting a
forwardly protruding ferrule. Aligned bore means extend
axially through the housing and ferrule for terminating a
fiber optic cable with an optical fiber in the bore means

10 of the ferrule. A spring loaded gripping means is mounted
on the housing for receiving and gripping the optical fiber
when inserted into the ferrule. The spring loaded gripping
means is movable between a normally closed position for
gripping the fiber and an open position for receiving the

15 fiber.

As disclosed herein, the spring loaded gripping
means is provided by a one-piece metal spring clamp. The
clamp is generally V-shaped to define a pair of clamp arms
for clamping the optical fiber therebetween. The clamp

20 arms have aligned grooves on the inside thereof for
positioning the optical fiber. The clamp arms also have
outwardly flared ends defining a mouth for receiving an
appropriate tool to spread the arms and thereby opening the
gripping clamp.

25 The novel gripping means of the invention is
shown incorporated in a fiber optic connector which
includes a conventional coupling ring mounted on the
housing for movement relative thereto. Typically, the
coupling ring is mounted for axial movement relative to the

30 housing between an uncoupling position and a coupling
position. A spring is operatively associated between the
housing and the coupling ring for biasing the coupling ring
toward its uncoupling position. The invention contemplates
that the coupling ring include cam means for moving an

35 appropriate tool into engagement with the gripping means to
move the gripping means to its open position.
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- 2- adhesi ve

Consequent |y,

upon either the insertion or renoval of the fiber.
this approach is very cunbersone and is not cost effective,

because separate assenbly or disassenbly steps and heating equipnent are
required. A disadvantage of both epoxies and hot nelt adhesi vesPARTENEat

they require

atinme delay fromthe tinme the fiber is installed PR=378efGt o

harden the adhesive. In addition, the use of any type of adhesive reqU|res
mai nt enance cIpe@bficahly, | Shentanm cBeans  d6r 1ofated for engaging the

tool in response to axially moving the coupling ring from
its uncoupling position to its coupling position.

Lastly, 'the housing includes an access area
providing access to the gripping means by the tool used in

moving the gripping means to its open position. With the

coupling ring type connector, the access area is provided

between the inside of the coupling ring and the outside of

10

15

the housing, whereby the tool can be inserted thereinto

from the terminating end of the connector. Therefore,
additional access openings are not required through the

coupling ring.

Other objects, features and advantages of the
invention will be apparent from the following detailed

description taken in connection with the accompanying draw-

ings.

This Sheet Has Been Replaced

THIS SHEET HAS BEEN
REPLACED

F e



requires clean-up procedures and sinply is not as efficient as purely
mechani cal assenbly procedures and apparatus. In order to overcone the
probl ens associated with the use of epoxies or hot nelt adhesives,
various nechani cal hol di ng systens have been proposed wherein t BATENBer is
gripped tightly by nechanical neans to firmly hold it in the coRfzd¥8r SG
housi ng and the ferrule One such approach is shown in U S Patent No.

] ' A _olhehe JdEaWMingSows a gri ppi ng device which

ci anps the optical fi befheaﬂéha;f&él%f %nll%s&hbeﬁttlbhowamcanaﬁeaaengevedt he
connector housing to apply a conpressive force to Y legge evi ce.and

clanp the fibe® qQ,qﬁgpl are set forth with particu arl append-
ed claims. The invention, together with its objects and
5 the advantages thereof, may be best understood by reference

to the following description taken in conjunction with the

accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an axial section through a fiber

10 optic connector incorporating the fiber gripping means of
the invention;

FIGURE 2 is an end elevational view looking
toward the left-hand end of Figure 1;

FIGURE 3 is a vertical section taken generally

15 along line 3-3 of Figure 1;

FIGURES 4 and 4A are views similar to that of
Figures 1 and 3, respectively, with the coupling ring of
the connector in its uncoupling position, with the spring
clamp in its normally closed position, with the loading

20 tool inserted into the connector and without a fiber optic
cable;

FIGURES 5 and 5A are views similar to Figures 4
and 4A, respectively, but with the coupling ring moved to
its coupling position actuating the loading tool and

25 spreading the spring clamp, still without insertion of the
- fiber optic cable;

FIGURES 6 and 6A are views similar to Figures 5
and 5A, respectively, but with the fiber optic cable
inserted into the connector housing and ferrule; and

30 FIGURES 7 and 7A are views similar to Figures 6
and 6A, respectively, but with the coupling ring moved back
to its uncoupling position as shown in Figure 4 and with
the spring clamp in its closed position gripping the
optical fiber.
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wi thin the connector housi ng. Wil e providing an effective hol di ng neans,
problemwi th such systens is that they require several

parts which nust be

a

accurately constructed because of the interaction between the holding parts
and the housing, and such plugs often becone permanent, undesi PAFENT

conponents of the connector assenbly. The present
sol ving the various

mechani ca

The hol di ng means i s Irkéf@rfpwl@é axémrét@lﬁéy@r@nv@réateﬁ aetady, | aaded
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.roblens descri bed above by provi ding a purely
d Desepibbion of cthePre Reqg. SMRQEIRE connect or .

forces he (fiber is .inserted
first to Figures 1-3 the £5vent§on Is :LnCo::orporatedC;r a

fiber optic connector, generally designated 10, which
includes three main components, namely: an inner housing,
generally designated 12; an outer coupling ring, generally
designated 14; and a forwardly projecting ferrule 16. 1In
addition, the connector includes a coil spring 18 about a
given length of housing 12, along with a C-washer 20 to
hold the coupling ring on the housing. The entire fiber
optic connector defines an optical axis 22.

More particularly, housing 12 of fiber optic
connector 10 may be fabricated of dielectric material, such
as plastic or the like. The housing mounts ferrule 16 at
the forward end thereof by appropriate mounting flange
means 24 such that the ferrule projects forwardly of the
housing and terminates in a flat distal end 16a. The
ferrule is cylindrical and conventionally is fabricated of
ceramic or like material. The housing has bore means 26
for receiving a fiber optic cable 28, with an exposed
length of the fiber 30 of the cable projecting into a bore
32 of ferrule 16. Bore means 26 within housing 12 and bore
32 within ferrule 16 are axially aligned and aligned with
optical'axis 22.

Coupling ring 14 surrounds a substantial portion
of housing 12 and is mounted about the housing for both
axial and circumferential movement relative thereto. The
coupling ring is shown in Figure 1 in an uncoupling
position. Coil spring 18 is sandwiched between an
outwardly projecting circumferential flange 34 of housing
12 and an inwardly projecting circumferential flange 36 of
coupling ring 14 to bias the coupling ring toward its
uncoupling position, as shown. C-washer 20 is positioned
in a groove 37 about housing 12 and holds the coupling ring
onto the housing by engagement with the rear side of flange
36, as the front side of the flange engages the rear end of

i nvention is 86rddBe&Gt o
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t he connector sinply by opening the spring clanp wth an appropriate tool,
whereafter the tool is renoved and the fiber is firmly gripped within the
connect or. - 3 - Summary of the Invention An object, therefore, of the
invention is to provide a new and i nproved fiber optic connect oPARENE a

novel gripping neans. In the exenplary enbodi ment of the |nvent96nl7?h§G

coil spring 18. The coupling ring is movable axially
forwardly in the direction of arrow "A" to a coupling
position, compressing coil spring 18, as will be seen
hereinafter. |
5 The invention contemplates a spring loaded
gripping means, generally designated 38, positioned within
an opening 40 in housing 12. As best seen in Figure 3,
spring loaded gripping means 38 is provided in the form of
a one-piece spring clamp fabricated of metal or 1like
10 springy material. The spring clamp is generally V-shaped
and defines a pair of clamp arms 42 as best seen in Figure
3. The clamp arms are unitary at their base 44 (see Fig.
1) whereby the base forms a hinge for the clamp arms. The
clamp arms have aligned grooves 46 on the inside surfaces
15 thereof for positioning optical fiber 30 on axis 22. This
positioning is quite precise because the bottom of the-V-
shaped spring clamp rigidly abuts a bottom wall 48 of
opening 40 in housing 12. The clamp arms have outwardly
flared ends, as at 42a (see Fig. 3), defining a mouth 50
20 for receiving an appropriate tool to spread the arms and
thereby open the gripping means, as described below.
Figures 4-7A show sequential views in operating
fiber optic connector 10, and particularly spring loaded
gripping means or clamp_38,'in conjunction with a loading
25 tool, generally designated 52. The loading tool has a
central passage 54 for receiving ferrule 16 of fiber optic
connector 10. The tool has a generally cylindrical boss 56
with surfaces 58 for engaging or abutting against the front
of housing 12 of the connector. An actuating arm 60
30 projects from the tool into an access area 62 between
housing 12 and coupling ring 14. The actuating arm has an
end 64 with an angled cam surface 66 for engaging a cam
surface 68 within coupling ring 14. The tool is fabricated
of an appropriate semi-rigid material which allows for
35 flexing of actuating arm 60.
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fiber optic connector includes a housing nounting a forwardly protruding
ferrule. Aligned bore neans extend axially through the housing and ferrule
for termnating a fiber optic cable with an optical fiber in the bore neans
of the ferrule. A spring |oaded gripping neans is nounted on thEAﬁEHEing
for receiving and gripping the optical fiber when inserted into26n&73 S
ferrule. The spring | oaded gri ppi ng neans is mpvabl.e between _a nor mal

closed position for griBkguRes hé aderéhnghgy JRadingsiteeh Pér RIRIST ng

the Tidbgr-b A%iﬁErﬁCheﬁeﬁnaerf% Noft hﬁlﬁéh:." %@t'i@ﬁdeénﬁébﬁﬁi:ngwfﬁaa&di svith
provide Y 4 ating Grn et %P“dgﬁﬁaégﬂ%o-gééess area 62 between the

actuating arm 60 exte
housing and coupling ring 14. The coupling ring is in its
5 uncoupling position and held thereat by coil spring 18.

Figures 5 and 5A show coupling ring 14 having
been moved forwardly in the direction of arrow "A" which
causes cam surface 68 on the interior of the coupling ring
to engage cam surface 66 at the outside of end 64 of

10 actuating arm 60 and, thereby, drive the actuating arm
radially inwardly in the direction of arrow "B". Figure 5A
best shows that end 64 of actuating arm 60 has been driven
into mouth 50 (Fig. 3) between clamp arms 42 of spring
clamp 38 to spread the arms and thereby open the gripping

15 means for receiving optical fiber 30 of fiber optic cable
28.

Figures 6 and 6A show actuating arm 60 of loading
tool 52 still spreading clamp arms 42 of spring clamp 38,
but with fiber optic cable 28 now inserted into the

20 connector. The cable is inserted axially into bore means

' 26 of the housing, with the exposed fiber 30 passing
between clamp arms 42 of spring clamp 38 and into bore 32
of ferrule 16. The fiber is in alignment with grooves 46
on the inside surfaces of clamp arms 42.

25 At this point, it should be understood that the
position of coupling ring 14 shown in Figures 5 and 6
corresponds to the normal coupling position of the ring.
In other words, this is the position of the coupling ring
when fiber optic connector 10 is coupled to a complementary

30 mating fiber optic connector, an adaptor, another fiber
transmission device or the like. The coupling ring is
provided with various coupling means on the inside thereof
such as screw threads, bayonet coupling grooves or the
like. Figure 2 shows a bayonet coupling groove 70 on the

35 inside of the coupling ring for receiving a bayonet pin
from a complementary mating connector as the coupling ring
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6Ianp I's generally V-shaped to define a pair of clanp arns for clanping the

opti cal

fi ber therebetween.

The cl anp arns have aligned grooves on the

i'nside thereof for positioning the optical fiber. The clanp arns al so have

outwardly flared ends defining a nmouth for receiving an appropr PAZENToo|

to

spread the arns and thereby opening the gripping clanp. The nov@6-37iBpStng
means of the invention is shown incorporated in a fiber optic connector
- whi ch i ncl udeks anevedeaxiahrldy avdpthey matatasmirwrierrnbirtlyg FBFk

movenent rel aidye1 {RG R fns bd ¥Ry CRelY xnéli® £AUEhENGrel NoThe fmvehtiohor

axi al novenent relative to the

10

15

20

uses the conventional action of the coupling ring as the
means for actuating loading tool 52, particularly for
moving actuating'arm 60 into engagement with spring clamp
38.

Figures 7 and 7A show coupling ring 14 having
been moved back in the direction of arrow "C" to its
uncoupling position corresponding to that shown in Figure
4. Actuating arm 60 of loading tool 52 returns in the
direction of arrow "D" to its inoperative position under
its own resiliency. The tool now can be removed from the
connector for further use. As the actuating arm moves back
to its inoperative position, clamp arms 42 of spring clamp
38 move under their own spring load into gripping
engagement with fiber 30 which has been located within
grooves 46 on the insides of the arms.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

_

This Sheet Hag Been R,

LT

TS SHEET HAS BEEN

REPLACED




housi ng between an uncoupling position and a coupling position. A spring is
operatively associ ated between the housing and the coupling ring for

bi asing the coupling ring toward its uncoupling position. The invention
contenpl ates that the coupling ring include cam neans for rmvingA
appropriate tool into engagement with the gripping means to nove6-ifé SCG
gri ppi ng nmeans to Its open posi tion. -4- Specifically, the cam
means is | ocaBlAINSY engaging the

1. A fiber optic connector (10) defining an
optical axis (22), comprising:
a housing (12) mounting a forwardly protruding
5 ferrule (16) and having aligned bore means -(26,32)
extending axially through the housing and ferrule with an
exposed optical fiber (30) in the bore means of the
ferrule; and
a spring loaded gripping means (38) on the
10 housing for receiving and gripping the optical fiber (30)
when inserted into the ferrule, the spring loaded gripping
means (38) being movable between a normally closed position
for gripping the fiber (30) and an open position for
receiving the fiber.

15 2. The fiber optic connector of claim 1 wherein
said housing (12) includes an access area (62) providing
access to the gripping means (38) by an appropriate tool
(52) used in moving the gripping means to its open
position.

20 3. The fiber optic connector of claim 1 wherein
said spring loaded gripping means comprises a one-piece
spring clamp (38).

4. The fiber optic connector of claim 3 wherein
said spring clamp (38) is fabricated of metal material.

25 5. The fiber optic connector of claim 3 wherein
said spring clamp (38) is generally V-shaped define a pair
of clamp arms (42) for clamping the optical fiber
therebetween. : I
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tool in response to axially noving the coupling ring fromits uncoupling
position to its coupling position. Lastly, the housing includes an access
drea providing access to the gripping neans by the tool used in _noving the
gripping means to its open position. Wth the coupling ring typBAEENRect or,
the access area i s provi ded between the inside of the coupling PPA¢7an&% he
out si de of the housing, whereby the tool, can be insert q?ihere'nto fromthe

termnating end of the ®onnEe ofiber gRLig fFnneghor | of Flathm .3 WhRERifgs -

are not requig£ilt dnamph dhes cquRl)i nBavenaligre glrpeves, (46) urces thd

advant ages Ofiﬁ£¥hes thereof for positioning the optical fiber (30).

7. The fiber optic connector of claim 5 wherein
5 said clamp arms (42) have outwardly flared ends (42a)
defining a mouth (50) for receiving an appropriate tool

(52) to spread the arms (42) and thereby open the clamp.

8. The fiber optic connector of claim 1,
including a coupling ring (14) mounted on the housing (12)
10 for movement relative thereto, the coupling ring including
cam means (68) for moving an appropriate tool (52) into
engagement with the gripping means (38) to move the

gripping means to its open position.

9. The fiber optic connector of claim 8 wherein

15 said coupling ring (14) is mounted on the housing (12) for

axial movement relative thereto between an uncoupling

position and a coupling position, with the cam means (68)

located for engaging the tool (52) in response to axially

_ moving the coupling ring (14) from its uncoupling position
20 to its coupling position.

10. The fiber optic connector of claim 9,
including spring means (18) operatively associated between
the housing (12) and the coupling ring (14) for biasing the
coupling ring toward its uncoupling position.
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i nvention wll be apparent fromthe follow ng detailed description taken in
connection with the acconpanyi ng draw i ngs. REPLACEMENT SHEET Bri ef
Description of the Drawi ngs The features of this invention which are
believed to be novel are set forth with particularity in the apféidied
claims. The invention, together with its objects and the advan§5§§§3 SG

t he . . .
reof, may be best ung(la.r.Stl(\)Osdysbé/enrl effoer.[ %ne%%tinatlng a fiber optic cable

(28) , comprising:
a fiber optic connector (10) defining an optical
axis (22) and including a housing (12) having bore means
5 (26) extending axially therethrough for receiving the fiber
optic cable (28) with an exposed optical fiber end (30),
a spring loaded gripping means (38) on the
housing (12) for receiving and gripping the optical fiber
(30) when inserted into said bore means, the spring loaded
10 gripping means being movable between a normally closed
position for gripping the fiber and an open position for
receiving the fiber, and
a coupling ring (14) mounted on the housing (12)
for movement relative thereto between an uncoupling
15 position and a coupling position and including cam means
(68); and
a loading tool (52) insertable into an access
opening (62) between the coupling ring (14) and the housing
(12), at least a portion (60) of the tool being movable
20 between an inoperative position and an operative position
for moving the gripping means to its open position,
the cam means (68) on the coupling ring being
located for engaging the movable portion of the loading
tool and moving the portion to its operative position
25 opening the spring loaded gripping means (38) in response
to moving the coupling ring (14) from its uncoupling
position to its coupling position.

]
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to the follow ng description taken in conjunction with the acconpanyi ng
drawi ngs, in which |[ike reference nunerals identify |ike elenents in the
figures and in which: FIGURE 1 is an axial section through a fiber optic
connector incorporating the fiber gripping means of the inventi 8ATENIGURE 2
is an end el evational view |ooking toward the |eft-hand end of Eiégd’/d £G
FIGURE 3 is a vertical section taken generally along line 3-3 of Figure 1;
FI GURES 4 ancRRSTRBACTvjews similar to that of Figures 1 and 3,

respectively, ry¥gtR dPPIE0CONNROTORNYIPH FIBER GRIPPING MEANS

A fiber optic connector (10) defines an optical
axis (22) and includes a housing (12) mounting a forwardly
S protruding ferrule (16). A bore (26,32) extends axially
through the housing and the ferrule for terminating a fiber
optic cable (28), with an exposed optical fiber (30) in the
bore (32) of the ferrule (16). A spring loaded gripping
clamp (38) is mounted on the housing (12) for receiving and
10 gripping the optical fiber (30) when inserted into the
' ferrule. The spring loaded gripping clamp (38) is movable
between a normally closed position for gripping the fiber
(30) and an open position for receiving the fiber. An
appropriate tool (52) can be used in moving the gripping

15 clamp (38) to its open position.

13
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the connector in its uncoupling position, with the spring clanp inits
normal ly closed position, with the | oading tool inserted into the connector
and without a fiber optic cable; FIGURES 5 and 5A are views simlar to
Figures 4 and 4A, respectively, but with the coupling ring noved to its
coupling position actuating the Ioading(%ggs and spreadi ng the spring
clanmp, still without insertion of the fiber optic cable; FIGQURES 6 and 6A
are views simlar to Figures 5 and 5A, respectively, but with the fiber
optic cable inserted into the connector housing and fé;;%LQJChnd
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FIGURES 7 and 7A are views simlar to Figures 6 and 6A, respectively, but
with the coupling ring noved back to its uncoupling position as shown in
Figure 4 and with the spring clanp in its closed position gripping the
optical fiber. -6- Detailed Description of the Preferred Enbodi nent

Referring to the drawings in greater detail, and first to Figures 1-3, the
I nvention is incorporated in a
(2-3)
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fiber optic connector, generally designated 10, which includes three main
conponents, nanely: an inner housing, generally designated 12; an outer
coupling ring, generally designated 14; and a forwardly projecting ferrule
16. In addition, the connector includes a coil spring 18 about a given

| ength of housing 12, along with a C-washer 20 to hold the coupling ring on
the housing. The entire fiber optic ca@&jtor defines an optical axis 22.
More particularly, housing 12 of fiber optic connector 10 may be fabricated
of dielectric material, such as plastic or the like. The housing nounts
ferrule 16 at the forward end thereof by appropriate nounting fl ange
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nmeans 24 such that the ferrule projects forwardly of the Lﬂ ﬁmw SHEET
termnates in a flat distal end 16a. The ferrule is cyli |
conventionally is fabricated of ceramic or |ike material. Tke hou5| gﬁ
bore neans 26 for receiving a fiber optix €able 28, with gn gt
of the fiber 30 of the cable projectingTnto a bore 32 of ferrule 16 Bor
means 26 within housing 12 and bore 32 within ferrule 16 gqre axially

aligned and aligned with optical ax%;géi f@xﬁ¥d¥u;rlng 14_surrounds—a
substantial portion of housing 12 a | unt ed about the housing for both
axial and circunferential novenent relative thereto. The

FIBER OPTIC CONNECTOR WITH FIBER GRIPPING MEANS

Field of the Invention

This invention generally relates to the art of
fiber optic connectors and, particularly, to a fiber optic
connector with an improved means for gripping the fiber of

a fiber optic cable.

Background of the Invention
In the optical fiber field, lightguide fibers are

used in optical transmission systems wherein the fibers are
connected end-to-end to transfer light or optical energy
therebetween. The fibers typically are terminated in
connector assemblies which center the fibers and,
preferably, provide low insertion losses. The connectors
are coupled together, or a connector is coupled to another
optical transmission device so that the encapsulated fibers
are in mating relationship.

'Fiber optic connectors commonly use ferrules to
ensure alignment of the fibers. In order to ensure a good
optical connection, as well as to ensure the structurel
integrity of the connector, the fiber must be held tightly
in the connector. Typically, this is accomplished by using

.an adhesive. Most commonly, an epoxy is used to hold the
fiber in a connector housing and an associated ferrule.
Once the epoxy hardens, it cannot be lodsened. Therefore,

_if a fiber is incorrectly installed in the connector

— housing and ferrule, or the fiber is damaged subsequent to
installation, the housing and the ferrule cannot be reused.

In order to overcome the permanency of epoxy
adhesives, hot melt adhesives have been used to hold the
fiber in the fiber optic connector. While this approach
has the advantage of being reusable, it requires that the
assembly be heated above the softening temperature of the



coupling ring is shown in Figure 1 in an uncoupling positi REPLACEMHKT SHEET
spring 18 is sandwi ched between an outwardly projecting}|{ ——""
circunferential flange 34 of housing 12 and an inwardly projdgcti Hg 1097
circunferential flange 36 of coupling riang. 14 to bias the coupl}i 381 #
toward its uncoupling position, as shown. C washer 20 is posiftiloned ln.a
groove 37 about housing 12 and holds the coupling ring onto tie hou5|ng by

engagenent widdh ddid Glor? oi8nlr tha"9Radbe i8R bPorLhOURLSE famge

engages the rear €n
Consequently, this approach is very cumbersome and is not

cost effective, because separate assembly or disassembly
steps and heating equipment are required.

3 . A disadvantage of both epoxies and hot melt
adhesives is that they require a time delay from the time
the fiber is installed in order to harden the adhesive. 1In
addition, the use of any type 'of adhesive requires
maintenance of additional inventories thereof, often

) requires clean-up procedures and simply is not as efficient
as purely mechanical assembly procedures and apparatus.

In order to overcome the problems associated with
the use of epoxies or hot melt adhesives, various
mechanical holding systems have been proposed wherein the

; fiber is gripped tightly by mechanical means to firmly hold
it in the connector housing and the ferrule. One such
approach is shown in U.S. Patent No. 5,337,390 dated August
9, 1994. That patent shows a gripping device which clamps
the optical fiber, and a plug is inserted through an

) '~ opening in the connector housing to apply a compressive

force to the gripping device and clamp the fiber firmly

within the connector housing. While providing an effective
holding means, a problem with such systems is that they
require several parts which must be accurately constructed
because of the interaction between the holding parts and

.the housing, and such plugs often become permanent,

undesirable components of the connector assembly.

The present invention is directed to solving the
various problems described above by providing a purely
mechanical holding means for an optical fiber in a fiber
optic connector. The holding means is in the form of a -
spring clamp which is spring loaded to provide its own
self-contained holding forces. The fiber is inserted into
the connector simply by opening the spring clamp with an
appropriate tool, whereafter the tool is removed and the
fiber is firmly gripped within the connector.



The coupling ring is novable axially f
conpressing c
a

-7- coil spring 18.
direction of arrow "A" to a coupling position
as wll be seen hereinafter. The invention contenplates
| oaded gri ppi ng neans,
opening 40 in housing 12. As best seen=tn Figure 3, spring

nmeans 38 is provided in the formof a one-piece spring clanp

metal or |ike_springy terial. The spring clanp is general
defines a pm§m$#§¥£d%g3¥ﬁ%¥ﬂﬁﬁ¥ﬁé$%st seen in Figure

An object, therefore,

general ly designated 38, positioned w
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oaded gri ppi ng

fFabricated—of

|y V-shaped and

of the invention is to

provide a new and improved fiber optic connector with a

novel gripping means.

fiber optic connector
forwardly protruding ferrule.

- In the exemplary embodiment of the invention, the
includes a housing mounting a
Aligned bore means extend

axially through the housing and ferrule for terminating a

fiber optic cable with an optical fiber in the
of the ferrule. A spring loaded gripping means

bore means
is mounted

on the housing for receiving and gripping the optical fiber

when inserted into the ferrule.

The spring loaded gripping

means is movable between a normally closed position for
gripping the fiber and an open position for receiving the

fiber.

As disclosed herein, the spring loaded gripping

means is provided by a one-piece metal spring clamp.

clamp is generally V-shaped to define a pair of
for clamping the optical fiber therebetween.

The
clamp arms
The clamp

arms have aligned grooves on the inside thereof for

positioning the optical fiber.

The clamp arms also have

outwardly flared ends defining a mouth for receiving an

appropriate tool to spread the arms and thereby
gripping clamp.

opening the

The novel gripping means of the invention is
.-shown incorporated in a fiber optic connector which
includes a conventional coupling ring mounted on the

housing for movement relative thereto.

Typically,

the

-coupling ring is mounted for axial movement relative to the

- housing between an uncoupling position and
position.

a coupling

A spring is operatively associated between the

housing and the coupling ring for biasing the coupling ring

toward its uncoupling position.
that the coupling ring include cam means for
appropriate tool into engagement with the grippi

~move the gripping means to its open

The invention contemplates

moving an
ng means to
position.



3. The élanp arns are Qnitary at their base 44 (see Fig. 1) wfﬁﬁ .gjmgNT SHE

base forms a hinge for the clanp arms. The clanp arms have al ifgfied grooves
46 on the inside surfaces thereof for positioning optical fibgr|3@ bnAkgiigg7
22. This positioning is quite precise-bécause the bottom of theiV- shaped

|

spring clanp rigidly abuts a bottomwalT 48 of opening 40 in 1ou5|ng T2
The clanp arns have outwardly flared ends, as at 42a (see Figt—3), defining

g
|

oot 0, | EpdEERLA L 2o RRPORL AL o0k L SNERel RRE AT
views in operteohgihibespopséctooanialdy mvmdqhatqquplamW simg nfromaded
its uncoupling position to its coupling position.

Lastly, the housing includes an access area
providing access to the gripping means by the tool used in
moving the gripping means to its open position. With the
coupling ring type connector, the access area is provided
between the inside of the coupling ring and the outside of
the housing, whereby the tool can be inserted thereinto

) from the terminating end of the connector. Therefore,
additional access openings-are not required through the
coupling ring.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.



griﬁbind means or clanp 38, in conjunction with a | oading toolf, ' =
desi gnat ed 52. The | oadi ng tool has a central passage 54 forFﬁ%igﬁE@R@ﬁjsHEET
ferrule 16 of fiber optic connector 10. The tool has a general}ly

cylindrical boss 56 with surfaces 58 f-or5 engagi ng or abutting [adai(ngt Attheiaq?
front of housing 12 of the connector. An actuating arm 60 prjojlects from
the tool into an access area 62 between housing 12 and coupling Ty -t4——

I ot uot | ELAR R AP o L i ughgd cam surtace, 00 [or _enga
appr opriate seni-rigid Phe dreattungs of Fhisndnventipaxvhichfaretbatievedr m
to be novel are set forth with partlcularlty in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an axial section through a fiber
optic connector incorporating the fiber gripping means of
the invention;

FIGURE 2 is an end elevational view 1looking

toward the left-hand end of Figure 1;
FIGURE 3 is a vertical section taken generally

along line 3-3 of Figure 1;

FIGURES 4 and 4A are views similar to that of
Figures 1 and 3, respectively, with the coupling ring of
the connector in its uncoupling position, with the spring
clamp in its normally closed position, with the loading
tool inserted into the connector and without a fiber optic
cable; '

| FIGURES 5 and S5A are views similar to Figures 4
and 4A, respectively, but with the coupling ring moved to
its coupling position actuating the loading tool and
spreading the spring clamp, still without insertion of the
- fiber optic cable; '

FIGURES 6 and 6A are views similar to Figures 5

and 5A, respectively, but with the fiber optic cable
- inserted into the connector housing and ferrule; and

FIGURES 7 and 7A are views similar to Figures 6
and 6A, respectively, but with the coupling ring moved back
to its uncoupling position as shown in Figure 4 and with
the spring clamp in its closed position gripping the
optical fiber.



Fi gures 4 and 4A show | oadi ng tool 52 engaged with housing 12REEL&§%EENI'SHEET
opti c connector 10, and with actuating arm 60 extending intofagcess area 62
bet ween the housing and coupling ring 14. The coupling ring |sji(Q 1t 1997
uncoupling position and held thereat by €oil spring 18. Figufep 5 and 5A
show coupling ring 14 having been noved -forwardly in the dirgecttromof—arro
"A" which causes cam surface 68 on the interior of the coupljng ring to

engage cam sWace OF BledsPfpfds 8 Hle ®PPePdrPla Embodiment

Referring to the drawings in greater detail, and
first to Figures 1-3, the invention is incorporated in a
fiber optic connector, generally designated 10, which
includes three main components, namely: an inner housing,
generally designated 12; an outer coupling ring, generally
designated 14; and a forwardly projecting ferrule 16. In
addition, the connector includes a coil spring 18 about a
given length of housing 12, along with a C-washer 20 to
) hold the coupling ring on the housing. The entire fiber

optic connector defines an optical axis 22.
More particularly, housing 12 of fiber optic
connector 10 may be fabricated of dielectric material, such
_ as plastic or the like. The housing mounts ferrule 16 at
i - the forward end thereof by appropriate mounting flange
means 24 such that the ferrule projects forwardly of the
housing and terminates in a flat distal end 16a. The
ferrule is cylindrical and conventionally is fabricated of
ceramic or like material. The housing has bore means 26
b for receiving a fiber optic cable 28, with an exposed
length of the fiber 30 of the cable projecting into a bore
32 of ferrule 16. Bore means 26 within housing 12 and bore
32 within ferrule 16 are axially aligned and aligned with

optical axis 22.

Coupling ring 14 surrounds a substantial portion
-of housing 12 and is mounted about the housing for both
axial and circumferential movement relative thereto. The
coupling ring is 'shown in Figure 1 in an wuncoupling
position. Coil spring 18 1is sandwiched between an
outwardly projecting circumferential flange 34 of housing
12 and an inwardly projecting circumferential flange 36 of
coupling ring 14 to bias the coupling ring toward its
uncoupling position, as shown. C-washer 20 is positioned
in a groove 37 about housing 12 and holds the coupling ring
onto the housiné'by engagement with the rear side of flange
36, as the front side of the flange engages the rear end of

w i
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actuating arm 60 and, thereby, drive the actuating armradijal AJ”A“*qséHﬁET
the direction of arrow "B". Figure 5A best shows that end 4 jof ?ctugting
arm 60 has been driven into mouth 50 (Fig. 3) between cla r&g 4éUcfEE7
spring clanp 38 to spread the arns and thereby open the grippd means for
receiving optical fiber 30 of fiber opti'c cable 28. Figures 6 and 6A S
actuating arm 60 of |oading tool 52 still spreading clanmp & ring

clanmp 38, but_wii{h fihker optic cahle i n ed, i.n CO :

The cable is ?ér‘l\%iertsgﬁgiﬁ aﬁy in ebocrzoglélgig#é 3-2.51 f %%e%%(%gﬁhe ,Qaﬁg%?{’he

exposed fiberfoxwaredltyngn the direction of arrow "A" to a coupling
position, compressing coil spring 18, as will be seen

hereinafter.
3 The invention contemplates a spring loaded
gripping means, generally designated 38, positioned within
an opening 40 in housing 12. As best seen in Figure 3,
spring loaded gripping means 38 is provided in the form of
a one-piece spring clamp fabricated of metal or 1like
) springy material. The spring clamp is generally V-shaped
and defines a pair of clamp arms 42 as best seen in Figure
3. The clamp arms are unitary at their base 44 (see Fig.
1) whereby the base forms a hinge for the clamp arms. The
clamp arms have aligned grooves 46 on the inside surfaces
] thereof for positioning optical fiber 30 on axis 22. This
positioning is quite precise because the bottom of the-V-
shaped spring clamp rigidly abuts a bottom wall 48 of
opening 40 in housing 12. The clamp arms have outwardly
flared ends, as at 42a (see Fig. 3), defining a mouth 50
) for feceiving an appropriate tool to spread the arms and
thereby open the gripping means, as described below.
Figures 4-7A show sequential views in operating
fiber optic connector 10, and particularly spring loaded
gripping means or clamp 38, in conjunction with a locading
tool, generally designated 52. The.loading tool has a
-central passage 54 for receiving ferrule 16 of fiber optic
connector 10. The tool has a generally cylindrical boss 56
with surfaces 58 for engaging or abutting against the front
-of housing 12 of the connector. An actuating arm 60
projects from the tool into an access aréa 62 between
housing 12 and coupling ring 14. The actuating arm has an
end 64 with an angled cam surface 66 for engaging a cam
surface 68 within coupling ring 14. The tool is fabricated
of an appropriate semi-rigid material which allows for
flexing of actuating arm 60.



betwéen clanp arms 42 of spring clanp 38 and into bore 32 DREPM@EMENIGSHEET
The fiber is in alignment with grooves 46 on the inside suffBCes ofTianp

arms 42. At this point, it should be understood that the pos gqlmg,lm, 1097
coupling ring 14 shown in Figures 5 and § corresponds to thef nort 1R
coupling position of the ring. In other "Wwords, this is the pesiti-on_af_.thd

coupling ring when fiber optic connector 10 is coupled to ja conplenentary
or the 1ike. " The coupf LIBEPPnG | Laby 30 ABIY IRVHNT 058 koL | ROSRERHS on
t he inside tHeithf honslings 32r f t fibets,onfshmnepnoegtiormgld; oanss withhe
actuating arm 60 extending into access area 62 between the
housing and coupling ring 14. The coupling ring is in its
5 uncoupling position and held thereat by coil spring 18.
Figures 5 and 5A show coupling ring 14 having
been moved forwardly in the direction of arrow "A" which
causes cam surface 68 on the interior of the coupling ring
to engage cam surface 66 at the outside of end 64 of
) actuating arm 60 and, thereby, drive the actuating arm
radially inwardly in the direction of arrow "B". Figure 52A
best shows that end 64 of actuating arm 60 has been driven
into mouth 50 (Fig. 3) between clamp arms 42 of spring
clamp 38 to spread the arms and thereby open the gripping
5 means for receiving optical fiber 30 of fiber optic cable
28.

Figures 6 and 6A show actuating arm 60 of loading
tool 52 still spreading clamp arms 42 of spring clamp 38,
but with fiber optic cable 28 now inserted into the
) connector. The cable is inserted axially into bore means
26 of the housing, with the exposed fiber 30 passing
between clamp arms 42 of spring clamp 38 and into bore 32
of ferrule 16. The fiber is in alignment with grooves 46

. on the inside surfaces of clamp arms 42.
; ' At this point, it should be understood that the
-position of coupling ring 14 'shown ‘in Figures 5 and 6
corresponds to the normal coupling position of the ring.
In other words, this is the position of the coupling ring
when fiber optic connector 10 is coupled to a complementary
' mating fiber optic connector, an adaptor, ‘another fiber
transmission device or the 1like. The coupling ring is
provided with various coupling means on the inside thereof
such as screw threads, bayonet coupling grooves or the
like. Figure 2 shows a bayonet coupling groove 70 on the
inside of the coupling ring for receiving a bayonet pin
from a complementary mating connector as the coupling ring




| i ke. Figure 2 shows a bayonet coupling groove 70 on the i J? _&&EQL§HEET
coupling ring for receiving a bayonet pin froma conpl enentjarjy mating
connector as the coupling ring -9- is noved axially and{t e quggeﬂg7
circunferentially, such coupling nmeans- bei-hg well known infthe art. The

I nvention uses the conventional action ef the coupling ring as tThe neans
for actuating |oading tool 52, particularly for noving act 1ng arm 60 °

into engagemejy M%&Qd59§£291§'éﬁa then rotated circ¢umferentially, such
coupling means being well known in the art. The invention
uses the conventional action of the coupling ring as the
means for actuating loading tool 52, particularly for
5 moving actuating arm 60 into engagement with spring clamp
38.

Figures 7 and 7A show coupling ring 14 having
been moved back in the direction of arrow "C" to its
uncoupling position corresponding to that shown in Figure

) 4. Actuating arm 60 of loading tool 52 returns in the
direction of arrow "D" to its inoperative position under
its own resiliency. The tool now can be removed from the
connector for further use. As the actuating arm moves back
to its inoperative position, clamp arms 42 of spring clamp

; 38 move under their own spring 1load into gripping
engagement with fiber 30 which has been located within
grooves 46 on the insides of the arms.

It will be understood that the invention may be
embodied in other specific forms without departing from the

b spirit or central characteristics thereof. The present
examples and'embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.



38. Flgures 7 and 7A show coupling ring 14 having been noved back in the
arrow "C'" to its uncoupling position corres T at
shown in Figure 4. Actuating arm 60 of | oading tool 52lﬁ£ELA¢HWENTf$HEET
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1. A fiber optic connector (10) defining an
optical axis (22), comprising:

a housing (12) mounting a forwardly protruding
ferrule (16) and having aligned bore means (26,32)
extending axially through the housing and ferrule with an
exposed optical fiber (30) in the bore means of the
ferrule; and

a spring loaded gripping means (38) on the
housing for receiving and gripping the optical fiber (30)
when inserted into the ferrule, the spring loaded gripping
means (38) being movable between a normally closed position
for gripping the fiber (30) and an open position for
receiving the fiber.

2. The fiber optic connector of claim 1 wherein
said housing (12) includes an access area (62) providing
access to the'gripping means (38) by an appropriate tool
(52) used in moving the gripping means to its open
position. ' '

3. The fiber optic connector of claim 1 wherein
said spring loaded gripping means comprises a one-piece

spring clamp (38).

4. The fiber optic connector of claim 3 wherein
said spring clamp (38) is fabricated of metal material.

5. The fiber optic connector of claim 3 whereln

said spring clamp (38) is generally V-shaped define a palrj-

of clamp arms (42) for clamping the optical fiber
therebetween.

WA T T v |
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It will be understood that the invention may be embodied in _other specific

forms without departing fromthe spirit or central characte FﬁfﬁP“‘
The present exanples and enbodi nents, therefore, are to be ““MNW“HEET
all respects as illustrative and not4wxmr4ctive, and the ijnviention is no
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6. The fiber optic connector of clgim 5 wherein
said clamp arms (42) have aligned grooves (46) on
insides thereof for positioning the optical fiber (30).

7. The fiber optic connector of claim 5 wherein
3 said clamp arms (42) have outwardly flared ends (42a)
defining a mouth (50) for receiving an appropriate tool

(52) to spread the arms (42) and thereby open the clamp.

8. The fiber optic connector of claim 1,

“including a coupling ring (14) mounted on the housing (12)

) for movement relative thereto, the coupling ring including

cam means (68) for moving an appropriate tool (52) into

engagement with the gripping means (38) to move the
gripping means to its open position.

9. The fiber optic connector of claim 8 wherein
5 - said coupling ring (14) is mounted on the housing (12) for
' axial movement relative thereto between an uncoupling
position and a coupling position, with the cam means (68)
located for éngaging the tool (52) in response to axially
_ moving the coupling ring (14) from its uncoupling position
) " to its coupling position.

10. The fiber optlc connector of claim 9,

,1nc1ud1ng spring means (18) operatively associated between

the housing (12) and the coupling rlng (14) for biasing the
coupling ring toward its uncoupling position.
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1. A fi ber optic connector (10) defining an optical ax
conprising: a housing (12) nounting a forwardly protrudin
havi ng al i gned bore neans (26,32) extending axially throu

JHEFLAEMENT, SHEET,

gh the hou5|ng ang

ferrule with an exposed optical fiber-(88)-in the bore mdars (bfi AHE 1997
ferrule; and a spring |oaded gripping neans (38) on the Roysing for
receiving and gripping the optical fiber (30) when insertfed into the

ferrule, the spring | oaded gri n g ﬂ@f35€€£ﬁﬁﬁibih——__
normal Iy cl osed position To%’s&gggﬁhgs Ee?ﬁ%%a@?gg)agﬁﬁ an open position

for

(28), compr151ng'

a fiber optic connector (10) defining an optical
axis (22) and including a housing (12) having bore means
(26) extending axially therethrough for receiving the fiber
optic cable (28) with an exposed optical fiber end (30),

' a spring loaded gripping means (38) on the
housing (12) for receiving and gripping the optical fiber
(30) when inserted into said bore means, the spring loaded
gripping means being movable between a normally closed
position for gripping the fiber and an open position for
receiving the fiber, and |

a coupling ring (14) mounted on the housing (12)
for movement relative thereto between an uncoupling
position and a coupling position and including cam means
(68); and

a loading tool (52) insertable into an access
opening (62) between the coupling ring (14) and the housing
(12), at least a portion (60) of the tool being movable
between an inoperative position and an operative position
for moving_the gripping means to its open position,

the cam means (68) on the coupling ring being
located for engaging the movable portion of the loading
tool and moving the portion to its operative position
opening the spring loaded gripping means (38) in response

.to moving the coupling ring (14) from its uncoupling

position to its coupling position.

— ———
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receiving the fiber, the spring |oaded gripping neans conprBEBEAGENEﬁH};HgET
spring clanp (38). 2. The fiber optic connector of claim] erern sare
housing (12) includes an access area (62) providing accesy tjo QQe %ﬁl Zn
means (38) by an appropriate tool (52) wged in noving the gdlppln o]
Its open position. 3. The fiber optic cOnnector of claim]1 whe%ehn.san
spring cl agppeg NERITOR WI#‘E%'BE@WI‘P%JING‘WEHN% fiber optic
connect or Cl nererr 0 8) 15 general 1y V-shaped-—!
define a pair® e ar ns (42) for clanplng the optical fiber

FIBER OPTIC CONNECTOR WITH FIBER GRIPPING M S

A fiber optic connector (10) defines an optical
axis (22) and includes a housing (12)'mounting a forwardly
; protruding ferrule (16). A bore (26,32) extends axially
through the housing and the ferrule for terminating a fiber
optic cable (28), with an exposed optical fiber (30) in the
bore (32) of the ferrule (16). A spring loaded gripping
clamp (38) is mounted on the housing (12) for receiving and
gripping the  optical fiber: (30) when inserted into the
ferrule. The spring loaded gripping clamp (38) is movable
between a normally closed position for gripping the fiber
(30) and an open position for receiving the fiber. An
appropriate tool (52) can be used in moving the gripping
clamp (38) to its open position. '

Fig 3




t herebetween. 5. The fiber optic connector of claim4 “herei}REPﬂkC@MENﬁ)SHEET
arms (42) have aligned grooves (46) on the insides thereof fprrposrtrom %

the optical fiber (30). 6. The fiber optic connector of clai ereid
L AL 1997

said clanp arns (42) have outwardly flared ends (42a) definjn
(50) for receiving an appropriate tool (52) to spread the arnsl(42)_and
t hereby open the clanp. 7. The fiben-3zoptic connector pf claim 1,
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rel ative thereto, the coupling ring including cam neans (68)
appropriate tool (52) into engagenent with the gripping nears
the gripping means to its open position. 8. The fiber opticicq

incfudidg a coupling ring (14) mounted on the housing (12) irﬂEﬁhNQQW5NT SHEET

fior novi Ng an
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nnector (0]
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claim7 wherein said coupling ring (14) is nounted on the hgousTmg—{i2)

axi al novenent relative thereto between an uncoupling p05|t|on and a

or

LA

coupling position, with the cam neans (68p_located for engaging the T0Ol

(52) in response to axially noving the coupling ring (14) fromits
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9. * The fiber optic connector of claim 8, including—spti

ng.oeans
' (18) operatively associ ated between the housing (12) and %@EN.WMEWT QHEET
O 1.9

10. A systemfor terminating a fiber optic cable (28), co
optic connector (10) defining an optical axis (22) and indl

(14) for biasing the coupling ring toward its uncoupling spttom: t2
rli si ng: erf.
Jditj}lg &@oi@?ng

(12) having bore neans :

3-3




(26) extending axially therethrough for receiving the fi
(28)-with an exposed optical fiber end (30), a spring |oaRER @ﬂHEngSHEEﬁ

(38) on the housing (12) for receiving and gripping the gppfrecar—fTber

when inserted into said bore neans, the spring | oaded gr pblqg npg§§§§§ g
novabl e "between a normally cl osed p05|t|d& for gripping the Be

open. positio receiving the fiber, and a coupling rihgtfld)—mounted bn
t he housi ng moverment relative thereto between a uncoupl i ng

position and a coupling position and including cam neans r—ard
' 1. A fiber optic connector (10) defining an
optical axis (22), comprising:

a housing (12) mounting a forwardly protruding
ferrule (16) and having aligned bore means (26,32)
extending axially through the housing and ferrule with an
exposed optical fiber (30) in the bore means of the
ferrule; and |

a spring loaded gripping means (38) on the
housing for receiving and gripping the optical fiber (30)
when inserted into the ferrule, the spring loaded gripping
means (38) being movable between a normally closed position
for gripping the fiber (30) and an open position for
receiving the £fiber, the spring loaded gripping means
comprises a one-piece spring clamp (38).

2. The fiber optic connector of claim 1 wherein
said housing (12) includes an access area (62) providing
access to the gripping means (38) by an appropriate tool
(52)' used in moving the gripping means to its open
position. '

3. The fiber optic connector of claim 1 wherein
said spring clamp (38) is fabricated of metal material.

4. The fiber optic connector of claim 1 wherein
said spring clamp (38) is generally V-shaped define a pair
of clamp arms (42) for clamping the optical fiber
therebetween.

5. The fiber optic connector of claim 4 wherein
said clamp arms (42) have aligned grooves (46) on the
‘insides thereof for positioning the optical fiber (30).

6. The fiber optic connector of claim 4 wherein
said clamp arms (42) have outwardly flared ends (42a)
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a loading tool (62) insertable into an access opening (62) [i
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coupling ring (14) and the housing (12), at least a portio
t ool bei ng novabl e between an inoperative position and an

position for nmoving the gripping means to its open position
(68) on the coupling ring being |ocated for engaging the noya
the .l oading tool and noving the portion to its operative popition openin
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7. The fiber optic connector of claim 1,
including a coupling ring (14) mounted on the housing (12)
for movement relative thereto, the coupling ring including
cam means (68) for moving an appropriate tool (52) into
engagement with the gripping means (38) to move . the
gripping means to its open position.

8. The fiber optic connector of claim 7 wherein
said coupling ring (14) is mounted on the housing (12) for
axial movement relative thereto between an uncoupling
position and a coupling position, with the cam means (68)
located for engaging the tool (52) in response to axially
moving the coupling ring (14) from its uncoupling position
to its coupling position.

9. The fiber optic connector of claim 8,
including spring means (18) operatively associated between
the housing (12) and the coupling ring (14) for biasing the
coupling ring toward its uncoupling position.
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10. A system for terminating a fiber optic cable
(28), comprising:

a fiber optic connector (10) defining an optical
axis (22) and including a housing (12) having bore means
(26) extending axially therethrough for receiving the fiber
optic cable (28) with an exposed optical fiber end (30),

a spring loaded gripping means (38) on the
housing (12) for receiving and gripping the optical fiber
(30) when inserted into said bore means, the spring loaded
gripping means being movable between a normally closed
position for gripping the fiber and an open position for
receiving the fiber, and '

a coupling ring (14) mounted on the housing (12)
for movement relative thereto between an uncoupling
position and a coupling position and including cam means
(68); and

a loading tool (52) insertable into an access -
opening (62) between the coupling ring (14) and the housing
(12), at least a portion (60) of the tool being movable
between an inoperative position and an operative position
for moving the gripping means to its open position,

the cam means (68) on the coupling ring being
located for engaging the movable portion of the loading
tool and moving the portion to its operative position
opening the spring loaded gripping means (38) in response
to moving the coupling ring (14) from its uncoupling
position to its coupling position.



