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ADHESI VELESS GONNECTOR FOR OPTI CAL FI BERS 5 FosigS v
Background of the Invention Optical fiber connectors comonly use ferrules
to insure alignnent of the fibers. Typically two fibers that are to be
connected are inserted into housings havjng matching ferrules attached
thereto. The ends of the fibers are thenl polished to produce a snooth Chat
optical finish and the ferrules are inserted intq 10 a. cent I ng a
hgl ds them cl ose together and in precise ali gnﬁ%‘ﬁ‘ﬁ H’é’e’f'eﬁﬁgbggﬁfé‘pt or" is
of ten used in a variety of ways in the field of fiber optics. Sonetines it

Is used to refer to two of the housings with ferrules
ADHESIVELESS CONNECTOR FOR OPTICAL FIBERS

5 Background of the Invention

Optical fiber connectors commonly use ferrules to insure alignment
~ of the fibers. Typically two fibers that are to be connected are inserted into
housings having matching ferrules attached thereto. The ends of the fibers are
then polished to produce a smooth optical finish and the ferrules are inserted into

10 a central housing that holds them close together and in precise alignment.

The term "connector” is often used in a variety of ways in the field
of fiber optics. Sometimes it is used to refer to two of the housingsl with ferrules
as described above along with the central housing. At other times it is used to
refer to a single housing with a ferrule, This later definition will be adopted

15 herein. Thus, in order to connect two optical fibers, two connectors and a central
housing are required.

The ferrules used in fiber optic connectors come in many shapes and
can be of many of different materials. Typically the ferrules are of a ceramic
material, although metallic or plastic materials can also be used. The ferrule may

20 be cylindrical, as in the widely used ST connector defined by proposed EIA
Specification 47SE000 or in an SC connector, or it may be a truncated cone as in

the case of a biconic connector. .
. In order to insure a good optical connection, as well as the structural
integrity of the connector, the fiber must be tightly bound in the connector.
25 Typically this is done by use of an adhesive. Most commonly an epoxy is used
to hold a fiber in a connector housing and ferrule. Once an epoxy has hardened,
it cannot be loosened, Thus, if a fiber is incorrectly installed in a connector
housing and ferrule, or is darﬁaged subsequent to such installation, the housing and
ferrule cannot be reused. United States Patent 4,984,865 (Lee et al.) describes the
30 use of a hot melt adhesive to hold a fiber in a fiber optic connector., While this
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as: descri-bed above along with the central housing. At other times it is
used to refer to a single housing with a ferrule. This later definition
will be adopted 15 herein. Thus, in order to connect two optical fibers,
two connectors and a central housing arg required. The ferrules used in
fi ber. optlc connectors cone in many shages and can be of many of different
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SpeC|f|cat|on 475E000 or in an SC connector, or it may be a truncated cone
as in fiber.

A disadvantage of both epoxies and hot melt adhesives is that both
5 require a delay from the time the fiber is installed in order to harden the adhesive.
In addition a hot melt adhesive always requires the use of a heating fixture. The
heating fixture, in turn, must be powered, sometimes causing inconvenience. An
epoxy does not necessarily require the use of a heating fixture, but, for the epoxies
typically used in fiber optic connectors, the cure period will be several hours if no
10 heat is applied. Thus epoxies offer a tradeoff between the inconvenience of a long
cure period and that of the use of a heating fixture. Alternatively some epoxies
require a source of ultraviolet radiation for curing. Such a radiation source still
has the requirement that it be powered.
United States Patent 4,964,685 (Savitsky et al.) teaches a fiber optic
15 connector in which the fiber is mechanically clamped in the ferrule by a gripping
element. In a connector according to the Savitsky et al. patent, however, the
gripping element grips the fiber’s buffer instead of the fiber itself. Since it is
possible for the fiber to move inside of the buffer, it is difficult to precisely align
the end of the fiber with the end face of ferrule. This difficulty is increased by
20 the fact that the gripping element is collapsed onto the fiber buffer by moving a
nut along the connector in a direction parallel to the fiber. Thus the force and
movement required to engage the gripping element are directed parallel to the
fiber. This can cause the fiber to move in the ferrule as the gripping element is
tightened. -
25
m f the Invention
According to the present invention, an optical fiber connector
includes a connector body and a ferrule attached to one another. Each has a bore
through it and the bores are aligned. A gripping element resides in the connector
30 body. When the gripping element is in a disengaged state it will receive an optical
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the .case of ,a biconic connector. In order to insure a good opti cal
connection, as well as the structural integrity of the connector, the fiber
nmust be tightly bound in the connector. 25 Typically this is done by use of
an adhesive. Mdst commonly an epoxy is used to hold a fiber in a connector
housi.ng and ferrule. Once an epoxy has- Bardened, it cannot be | oosened.
Thus, if a fiber is incorrectly installed in. a conngctor
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optic connechGlug ¥ Uifedtidh Sransverse to the bores.

5 Brief Description of the Drawings

Figure 1 is a perspective view of a fiber optic connector according
to the invention;

Figure 2 is a perspective view of a gripping element according to
the invention;

10 Figure 3 is a cross-sectional view of a fiber optic connector
according to the invention along its axis;

Figure 4 is a cross-sectional view of a fiber opéic connector
according to the invéntion transverse to its axis with the gripping element
disengaged;

15 Figure 5 is a cross-sectional view of a fiber optic connector
according to the invention transverse to its axis with the gripping element engaged;
and

Figure 6 is a perspective view of a second fiber optic connector
according to the invention.

20

Detailed Description of a
fe Embodimen!
| - Figure 1 shows an optical fiber connector 10. The optical fiber
connector shown in the Figure 1 includes a housing 16 and a ferrule 14, Housing

25 16 has a bayonet locking mechanism 12, The apparatus of Figure 1 is intended
to be used in an ST connector. It utilizes the cylindrical ferrule of the ST design.
Those skilled in the art will readily perceive, however, that the present invention
could be used in any fiber optic connector utilizing a ferrule, whatever the shape
of such ferrule. Typically housing 16 would be of a metal such as aluminum

30 while ferrule 14 would be of a ceramic such as zirconia, alumina, or calcium

titanate. Alternatively housing 16 could be of a plastic while ferrule 14 could be
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-2.-+-has the, advantage of being reusable, it requires that the assenbly be
heat ed above the softening tenperature of the adhesive upon either
insertion or renoval of a fiber. A disadvantage of both epoxies and hot
melt adhesives is that both 5 require a‘gelay fromthe tine the fiber is
installed in order to harden the adhesiV

of a metal or a plastic. Addmonally, although it is typical for housing 16 and
ferrule 14 to be manufactured separately and attached to one another later, it is
possible to mold them as a single unit. For purposes herein, a housing and a
ferrule molded as a single, unitary object will still be considered to be a housing
5 and a ferrule attached to one another. _

Housing 16 and ferrule 14 are joined tdgether to form connector 10.
The combined structure 10 hﬁs a major axis with a bore 18 for receiving an optical
fiber running along the major axis. Housing 16 further includes an alignment pin
17, for use when connector 10 is coupled to a similar connector to form a fiber
10 optic connection. A plug, 20, is press fit into an opening that intersects bore 18.
Housing 16 also includes a strain relief 21. Typically, strain relief 21 is of a

pliable material and provides protection for an optical fiber exiting Ihousing 16.
Figure 3 is a cross-sectional view of the optical fiber connector 10
of Figure 1. As described previously, a plug 20 is press fit into an opening that
15 intersects with bore 18 as may be seen, bore 18 actually includes two bores aligned
with one another. These are bore 25 of ferrule 14 and bore 26 of housing 16.
Plug 20 engages with fiber gripping mechanism 22. Fiber gripping mechanism 22
includes a bore 24 in alignment with bore 18. An optical fiber 27 runs through
bore 18 and bore 24 where it is tightly gripped. Bore 24 has widened regions 28

20 and 30 at its ends in order to facilitate inserting optical fiber 27. In the preferred
embodiment, fiber gripping element 22 grips optical fiber 27 directly rather than

its protective buffer. This is accomplished by having gripping element 22 make
direct contact with the optlcal fiber. This avoids the pﬁor art problem of
movement of the fiber within the buffer.

25 Figure 2 illustrates fiber gripping element 22 in greater detail. In
Figure 2, however, fiber gripping element 22 is shown as it appears prior to being
folded for insertion into housing 16. Fiber gripping element 22 has relatively thick
side portions 32 and 34 and a relatively thin central portion 36. Thin portion 36
is provided in order to facilitate folding at that location. Fiber gripping element

30 22 is made of a resilient material such that it may be folded until side regions 32
and 34 lie flat against one another. When sides 32 and 34 are folded together
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In addition a hot nelt adhesive always requires the use of a heating
fixture. The heating fixture, in turn, nust be powered, sonetines causing

i nconveni ence. An epoxy does not necessarily require the use of a heating
fixture, but, for the epoxies typically used in fiber optic connectors, the
cure period will be several hours if ne8® heat is applied. Thus epoxies
offer a tradeoff between the inconvenience of a |long cure period and that

of the use offoscingfacendy and38 againsnpresanotherygiogvesdid andoldBcometpgether a |
source .of ul ty gy adiation for I' NG poRUC radi.gtj on _source sti
has the requi?gﬁéﬁbg{e@twﬁq hﬁrgﬁﬁww‘b“fﬁ?t@t?“gt@ﬁe@ ﬁﬂ%mmgg% €685
(Savitsky et rfiohs R8afid'36, Rspeciifely. Ol hddition, sides 37 and 38 have beveled edges

40 and 42 respectively. Fiber gripping element 22 may be of any resilient material

5 such as a metal or a plastic is and is preferably of soft aluminum.
Figures 4 and 5 are cross-sectional views of a fiber optic connector
according to the invention along section line 4 of Figure 1. As shown in Figure
4, plug 20 has a narrow portion 43 at its top. In Figure 4 plug 20 is partially
removed from the opening in which it is inserted. As a result, fiber gripping
10 element 22 is allowed to spring open widening bore 24 of Figure 3. With plug 20,
and thus fiber gripping element 22, in the position shown in Figure 4, an optical
fiber may easily be inserted or removed from the connector portion'.
In Figure 5, plug 20 has been pressed farther down into its opening.
As plug 20 is forced into its opening, it presses on beveled edges 40 and 42 of
15 fiber gripping element 22, This forces side regions 32 and 34 into the narrow top
portion 43 of plug 20 between the fingers thereof and thus forces side regions 32
and 34 toward one another until faces 37 and 38 meet. When plug 20 has been
inserted far enough into its opening that faces 37 and 38 meet, detentes 44, 46, 48,
and 50 will engage notches in housing 16. This provides both tactile feedback
20 indicating engagement to the person installing a fiber into connector 10 as well as
helping to hold plug 20 in that location. When plug 20 has been inserted to the
location shown in Figure 5, the installed fiber will be tightly gripped and held in
place.
- An important feature of the present invention is that plug 20 slides
25 transverse to the fiber in order to tighten fiber gripping element 22. Thus all of
the force and movement required to engage fiber gripping element 22 occur in a
direction that will not move the fiber relative to the end face of the ferrule. This
feature makes it possible to insert a cleaved fiber into a connector until it strikes
a plate held against the end face of the connector. The gripping element may then
30 be engaged, leaving the end faces of the fiber and the connector precisely aligned |

with one another.
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15. connector in which the fiber is nmechanically clanped in the ferrule by
a gripping elenent. In a connector according to the Savitsky et al. patent,
however, the gripping elenment grips the fiber's buffer instead of the fiber
itself. Since it is possible for the fiq§r to nove inside of the buffer, it
is difficult to precisely align the end “f the fiber with the end face of

f le. This difficulty is. t that th
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tightened. 25 Summary of the Invention According to the present invention,
an optical fiber connector includes a connector body and a ferrule attached
to one another. Each has a bore through it and the bores are aligned. A
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Docket Number: 47827PCT5A
Claims:

5 1. A fiber optic connector comprising:

a connector body (16);

a ferrule (14) attached to said connector body, each of said connector body
and said ferrule having a bore therethrough (25, 26), said bores being in
alignment;

10 a plug (20) inserted in said connector body; and

a gripping means (22) for receiving an optical fiber inserted in said bores
with said gripping means in a disengaged state and holding an opticai fiber in said
bores with said gripping means in an engaged state, said fiber optic connector
characterized in that

15 said gripping means is engageable by moving said plug in a direction

transverse to said bores.

2. A fiber optic- connector according to Claim 1 wherein said ferrule is a
cylinder.

20
3. A fiber optic connector according to Claim 1 wherein said ferrule is a

truncated cone.

4, A fiber optic connector according to Claim 1 wherein said plug includes
25 first and second fingers for squeezing said gripping means to hold an optical fiber.

S. A fiber optic connector according to Claim 4 wherein said gripping means

is of soft aluminium.

30 6. A fiber optic connector according to Claim 5 wherein said ferrule is of a
ceramic material.
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-3.- fiber inserted in the bores. In an engaged state it-w it hold an - — ——
optical fiber in the connector body and the ferrule. The gummmlu)mE[mH“",
i s engageabl e by noving a plug in a direction transverse t

Brief Description of the Drawings Figure 1 is a perspective*vi éw 'of "a fi bér
optic:connector according to the i_nvent'i%n; Figure 2 is a perspective view

o di ¢
of & grippi ng7.el e”X'Hbe? ggt?crcolnplgctoroaccording to Claim 1 wherein said gripping means

is of soft aluminium.

8. A fiber optic connector according to Claim 7 wherein said ferrule is of a
5 ceramic material,

9. A fiber optic connector according to Claim 8 wherein said ferrule is of a
material selected from the group consisting of alumina, zirconia, and calcium
titanate,

10
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Shepos

t he -i nyention; 10 Figure 3 is a cross-sectional view of a
fiber optic connector according to the invention along its axis; Figure 4
is a cross-sectional view of a fiber optic connector according to the
invention transverse to its axis with the gripping el enent disengaged; 15
Figure 5 is a cross-sectional view of - fi ber optic connector according to

the invention transverse to its axis with the grle?%um%e %%%P&nsgaged and

ADHESIVELESS CONNECTOR FOR OPTICAL FIBERS
5 Abstract of the Disclosure

An adhesiveless optical fiber connector utilizes a mechanical
gripping element 22 to hold the fiber in place. The gripping element will receive
an optical fiber when it is disengaged and hold the fiber when engaged. It is

10 engageable by moving a plug 20 in a direction transverse to the fiber.
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Figure 6 is a perspective view of a second fiber optic connector according
to the invention. 20 Detailed Description of a Preferred Enbodi nent Figure
1 shows an optical fiber connector '10. The optical fiber connector shown in
the Figure 1 includes a housing 16 and a ferrule 14. Housing 25 16 has a
bayonet | ocking nmechani sm 12. The apparatus of Figure 1 is intended to be
uzed in an ST connector. It utilizes thejy&gindrical ferrule of the ST

degi gn. '
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Those skil)Jed in the art will readily perceive, however, that the present
I nvention could be used in any fiber optic connector utilizing a ferrule,
what ever the.shape of such ferrule. Typically housing 16 woul d be of a
metal such as alum num 30 while ferrule 14 would be of a ceram c such as
zirconia, alumna, or calciumtitanate. Alternatively housing 16 could be
of a plastic while ferrule 14 could be 2}/&?
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of a net:al of a plastic. Additionally, although it is typical for housing
16 and ferrule 14 to be manufactured separately and attached to one anot her
| ater, it is possible to nold themas a single unit. For purposes herein, a
housing and a ferrule nolded as a single, unitary object will still be
considered to be a housing 5 and a ferrule ajtached to one another. Housing
16 and ferrule 14 are joined together to ﬂi W connector 10. The conbi ned
stiucture 10 has a nmajor axis with a bore 18 for receiving an optical fiber
runni ng along the major axis. Housing 16 further includes an alignnment pin

17, for use when connector 10 is coupled to a simlar connector to forma
fiber
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10 optic connection.
| nt ersects_mbore 8. Housing 16 _also includes a strain relief 24z cally,
'-&Z\I’Haﬁa"m‘ 8k pis ablsa“ materi al and provides protection for an

20 is preé:
seen, bbrfé 1ﬁd§.§t ua 1,1 di nci uE losqt-wo lbores ‘aligned with one another. These

are bore 25 of ferrule 14" and ‘boré 26 of housing 16. Plug 20 engages with

fiber g’rl,ppL
in aligarent:

~——

A plug, 20, is press fit into an opening that

«2d6,., Higure 3 is a cross-sectional view of

S "cg@nﬂq*( Ot &degff._]:l gure 1. As described previously, a plug
fiving{sht: gs&jﬂm.pﬁﬁb%dt‘hat 15 intersects with bore 18 as may be

.....

A sm Fi ber dripping mechani sm 22 includes a bore 24
%%M apticdl fiber 27 runs through

10

15

20

25
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ADHESIVELESS CONNECTOR FOR OPTICAL FIBERS

Background of the Invention

Optical fiber connectors commonly use ferrules to insure alignment
of the fibers. Typically two fibers that are to be connected are inserted into
housings having matching ferrules attached thereto. The ends of the fibers are
then polished to produce a smooth optical finish and the ferrules are inserted into
a central housing that holds them close together and in precise alignment.

The term "connector” is often used in a variety of ways in the field
of fiber optics. Sometimes it is used to refer to two of the housing§ with ferrules
as described above along with the central housing. At other times it is used to
refer to a single housing with a ferrule. This later definition will be adopted
herein. Thus, in order to connect two opﬁcal fibers, two connectors and a central
housing are required.

The ferrules used in fiber optic connectors come in many shapes and
can be of many of different materials. Typically the ferrules are of a ceramic
material, although metallic or plastic materials can also be used. The ferrule may
be cylindrical, as in the widely used ST connector defined by proposed EIA
Specification 47SE000 or in an SC connector, or it may be a truncated cone as in
the case of a biconic connector.

In order to insure a good optical connection, as well as the structural
integﬂty of fhe connector, the fiber must be tightly bound in the connector.
Typically this is done by use of an adhesive. Most commonly an epoxy is used
to hold a fiber in a connector housing and ferrule. Once an epoxy has hardened,
it cannot be loosened. Thus, if a fiber is incorrectly installed in a connector
housing and ferrule, or is damaged subsequent to such installation, the housing and
ferrule cannot be reused. United States Patent 4,984,865 (Lee et al.) describes the
use of a hot melt adhesive to hold a fiber in a fiber optic connector. While this
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bore 18 and bore 24 where it is tightly gripped. "Bore 24 has w dened
regions 28 20 and 30 at its ends in order to facilitate inserting optical
fiber 27. In the preferred enbodi ment, fiber gripping elenment 22 grips
optical fiber 27 directly rather than its protective buffer. This is
acconpl i shed by having gripping el ement 22 make direct contact with the
optical fiber. This avoids the prior art @ eblem of novenent of the fiber

within the buffer. 25 ) Figure 2 illustrates fiber gripping
el enent 22 in dfasdheadvantage pf being Fﬁquh?Q; ipreqhisescthatr the assomblygbe hestadpbeve nent

22 is shown as j Lor_t i folded for insertion int usi ng
16. Fi ber gri ppt‘:h%gje’glg#I z'?éi?%?qwgs&r@?&a%gley"miet%er inéttion' ot removal of 2 :
fiber. _

A disadvantage of both epoxies and hot melt adhesives is that both
5 require a delay from the time the fiber is installed in order to harden the adhesive.
In addition a hot melt adhesive always requires the use of a heating fixture. The
heating fixture, in turn, must be powered, sometimes causing inconvenience. An
epoxy does not necessarily require the use of a heating fixture, but, for the epoxies
typically used in fiber optic connectors, the cure period will be several hours if no
10 heat is applied. Thus epoxies offer a tradeoff between the inconvenience of a long
cure period and that of the use of a heating fixture. Alternatively some epoxies
require a source of ultraviolet radiation for curing. Such a radiatidn source still
has the requirement that it be powered. ,
United States Patent 4,964,685 (Savitsky et al.) teaches a fiber optic
15 connector in which the fiber is me¢hanically clamped in the ferrule by a gripping
element. In a connector according to the Savitsky et al. patent, however, the
gripping element grips the fiber’s buffer instead of the fiber itself. Since it is
possible for the fiber to move inside of the buffer, it is difficult to precisely align
the end of the fiber with the end face of ferrule. This difficulty is increased by
20 the fact that the gripping element is collapsed onto the fiber buffer by moving a
nut along the connector in a direction parallel to the fiber. Thus the force and
movement required to engage the gripping elenient are directed parallel to the
fiber, ‘This can cause the fiber to move in the ferrule as the gripping element is
tightened.
25
Summary of the Invention
According to the present invention, an optical fiber connector
includes a connector body and a ferrule attached to one another. Each has a bore
through it and the bores are aligned. A gripping element resides in the connector
30 body. When the gripping element is in a disengaged state it will receive an optical
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side portions 32 and 34 and a relatively thin central portion 36. Thin
portion 36 is provided in order to facilitate folding at that |ocation.
Firber gripping element 30 22 is made of a resilient material such that it
may be folded until side regions 32 and 34 lie flat against one anot her.
When sides 32 and 34 are fol ded together -5- forcing faces 37 and 38
agai nst one anot her, grooves 24A and 24B c®rAEe t oget her

fiber inserted in the bores. In an engaged state it will hold an optical fiber in the
connector body and the ferrule. The gripping element is engageable by moving

a plug in a direction transverse to the bores.

5 Brief Description of the Drawings

Figure 1 is a perspective view of a fiber optic connector according
to the invention;

Figure 2 is a perspective view of a gripping element according to
the invention;

10 Figure 3 is a cross-sectional view of a fiber optic connector
according to the invention along its axis;

Figure 4 is a cross-sectional view of a fiber opéic connector
according to the invention transverse to its axis with the gripping element
disengaged;

15 Figure 5 is a cross-sectional view of a fiber optic connector
according to the invention transverse to its axis with the gripping element engaged;
and

Figure 6 is a perspective view of a second fiber optic connector
according to the invention.

20

Detailed Description of a
Preferred Embodiment

_Figure 1 shows an optical fiber connector 10. The optical fiber
connector shown in the Figure 1 includes a housing 16 and a ferrule 14, Housing

25 16 has a bayonet locking mechanism 12, The apparatus of Figure 1 is intended
to be used in an ST connector. It utilizes the cylindrical ferrule of the ST design.
Those skilled in the art will readily perceive, however, that the present invention
could be used in any fiber optic connector utilizing a ferrule, whatever the shape
of such ferrule. Typically housing 16 would be of a metal such as aluminum

30 while ferrule 14 would be of a ceramic such as zirconia, alumina, or calcium

titanate. Alternatively housing 16 could be of a plastic while ferrule 14 could be
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to formbore 24 with flared regi ons 28A and 28B and 30A and 30B form ng

wi der regions 28 and 30, respectively. In addition, sides 37 and 38 have
bevel ed edges 40 and 42 respectively. Fiber gripping element 22 may be of
any resilient material 5 such as a netal or a plastic is and is preferably
of soft alumnum Figures 4 and 5 are cross-sectional views of a fiber
opti c connector according to the inventiem along section line 4 of Figure
1. As shown in Figure 4, plug 20 has a narrow portion 43 at its top. In
Figure 4 plug 26f 4 mepdioriadplastict exddiﬁdnﬂgoralthdmghoipémtyp@al fombousing 16 asd
inserted. As a result, fiber gripping 10 elenent 22 is allowed to sPr,i ng
open wi deni ng berrslexld tsr bemgnufactgred separateiy andattached to one another later, it

possible to mold them as a single unit, For purposes herein, a housing and a

ferrule molded as a single, unitary object will still be considered to be a housing

18

5 and a ferrule attached to one another. o
Housing 16 and ferrule 14 are joined together to form connector 10.
The combined structure 10 has a major axis with a bore 18 for receiving an optical
fiber running along the major axis. Housing 16 further includes an alignment pin
17, for use when connector 10 is coupled to a similar connector to form a fiber

10 optic connection. A plug, 20, is press fit into an opening that intersects bore 18.
Housing 16 also includes a strain relief 21. Typically, strain relief 21 is of a
pliable material and provides protection for an optical fiber exiting 'housing 16.

Figure 3 is a cross-sectional view of the optical fiber connector 10
of Figure 1. As described previously, a plug 20 is press fit into an opening that

15 intersects with bore 18 as may be scen, bore 18 actually includes two bores aligned
with one another. These are bore 25 of ferrule 14 and bore 26 of housing 16.
Plug 20 engages with fiber gripping mechanism 22. Fiber gripping mechanism 22
includes a bore 24 in alignment with bore 18. An optical fiber 27 runs through

~ bore 18 and bore 24 where it is tightly gripped. Bore 24 has widened regions 28

20 and 30 at its ends in order to facilitate inserting optical fiber 27. In the preferred
embodiment, fiber gripping element 22 grips optical fiber 27 directly rather than
its protective buffer. This is accomplished by having gripping element 22 make
direct ‘contact with the optical fiber. This avoids the prior art problem of
movement of the fiber within the buffer.

25 Figure 2 illustrates fiber gripping element 22 in greater detail. In
Figure 2, however, fiber gripping element 22 is shown as it appears prior to being
folded for insertion into housing 16. Fiber gripping element 22 has relatively thick
side portions 32 and 34 and a relatively thin central portion 36. Thin portion 36
is provided in order to facilitate folding at that location. Fiber gripping eiement

30 22 is made of a resilient material such that it may be folded until side regions 32
and 34 lie flat against one another. When sides 32 and 34 are folded together
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and thus fiber gripping elenent 22, in the position shown in Figure 4, an
optical fiber may easily be inserted or renoved fromthe connector portion.
A Figure 5, plug 20 has been pressed farther down into its opening. As
plug 20 is forced into its opening, it presses on bevel ed edges 40 and 42
of 15 fiber gripping elenment 22. This forces side regions 32 and 34 into
the narrow top portion 43 of plug 20 betwegn the fingers thereof and thus
forces side regions 32 and 34 toward one another until faces 37 and 38

T b TS ok R B B 200 S5 R o il 00"
16. This provi dm:fdnmtﬁcrd: 2¢ withdlakelerebionk 28A and 28B and 30A and 30B forming wider
regions 28 and 30, respectively. In addition, sides 37 and 38 have beveled edges
40 and 42 respectively. Fiber gripping element 22 may be of any resilieﬁt material
5 such as a metal or a plastic is and is preferably of soft aluminum.
Figures 4 and 5 are cross-sectional views of a fiber optic connector
according to the invention along section line 4 of Figure 1. As shown in Figure
4, plug 20 has a narrow portion 43 at its top. In Figure 4-plug 20 is partially
removed from the opening in which it is inserted. As a result, fiber gripping
10 element 22 is allowed to spring open widening bore 24 of Figure 3. With plug 20,
and thus fiber gripping element 22, in the position shown in Figure 4, an optical
fiber may easily be inserted or removed from the connector portion:
In Figure 5, plug 20 has been pressed farther down into its opening.
As plug 20 is forced into its opening, it presses on beveled edges 40 and 42 of
15 fiber gripping element 22. This forces side rcgions 32 and 34 into the narrow top
portion 43 of plug 20 between the fingers thereof and thus forces side regions 32
and 34 toward one another until faces 37 and 38 meet. When plug 20 has been
inserted far enough into its opening that faces 37 and 38 meet, detentes 44, 46, 48,
and 50 will engage notches in housing 16. This provides both tactile feedback
20 indicating engagement to the person installing a fiber into connector 10 as well as
helping to hold plug 20 in that location. When plug 20 has been inserted to the
location shown in Figure 5, the installed fiber will be tightly gripped and held in
place.
An important feature of the present invention is that plug 20 slides
25 transverse to the fiber in order to tighten fiber gripping element 22. Thus all of
the force and movement required to engage fiber gripping element 22 occur in a
direction that will not move the fiber relative to the end face of the ferrule. This
feature makes it possible to insert a cleaved fiber into a connector until it strikes
a plate held against the end face of the connector. The gripping element may then
30 be engaged, leaving the end faces of the fiber and the connector precisely aligned
with one another.
This is tha roplacement sheei
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20 i ndicating engagenent to the person installing a fiber into connector 10
as well as helping to hold plug 20 in that |ocation. Wen plug 20 has been
imserted to the location shown in Figure 5, the installed fiber will be
tightly gripped and held in place. An inportant feature of the present
invention is that plug 20 slides 25 transverse to the fiber in order to
tighten fiber gripping elenent 22. Thus | of the force and novenent
required to engage fiber gripping el enmentV 22 occur in a direction that wll
not nove the fiber relatjve to the end face of the ferrule. This feature
mekes it possible to i ndigure§ showsanother onnectonacsording,torthe invention: iIn the

strikes connector according to Figure 6, however, ferrule 60 is in the form of a truncated .

cone. Thus the connector of Figure 6 is a biconic connector.,

Thig 16 the rantacament shmeed
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a plate held against the end face of the connector. The gripping el ement
may then 30 be engaged, |eaving the end faces of the fiber and the
connect or preci selyatigned—with one anot her. Figure 6 shows anot her
connect or acclbis@heatHdas BechRepidcevention. I n the connector according to Figure

6, however, fe the formof a truncated cone. Thus the
i coni ¢ connecthr.

connector of H
THIS SHEET HAS BEFN
REPLACED

Claims:

S L A fiber optic connector comprising:

a connector body (16);

a ferrule (14) attached to said connector body, each of said connector body
and said ferrule having a bore therethrough (25, 26), said bores being in
alignment;

10 a plug (20) inserted in said connector body; and

a gripping means (22) for receiving an optical fiber inserted in said bores
with said gripping means in a disengaged state and holding an opticai fiber in said
bores with said gripping means in an engaged state, said fiber optic connector
characterized in that

15 said gripping means is engageable by moving said plug in a direction

transverse to said bores.

2, A fiber optic connector according to Claim 1 wherein said ferrule is a
cylinder.

20
3. A fiber optic connector according to Claim 1 wherein said ferrule is a

truncated cone.

4, A fiber optic connector according to Claim 1 wherein said plug includes

25 first and second fingers for squeezing said gripping means to hold an optical fiber.

5. A fiber optic connector according to Claim 4 wherein said gripping means

is of soft aluminium.

30 6. A fiber optic connector according to Claim 5 wherein said ferrule is of a

ceramic material.

) O This s tho epiacement 1o
* [ L M s *
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-7- 5 1. A fiber -optic connector conprising: -a connector body (16); a
ferrule (14) attached to said connector body, each of said connector body
and said ferrule having a bore therethrough (25, 26), said bores being in
substantial ly co=axi al alignnment; _

-8-
7. A fiber optic connector according to Claim 1 wherein said gripping means

is of soft aluminium,

8. A fiber optic connector according to Claim 7 wherein said ferrule is of a
5 ceramic material.

9. A fiber optic connector according to Claim 8 wherein said ferrule is of a
material selected from the group consisting of alumina, zirconia, and calcium
titanate,

10

[T

c
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10 a plug (20) inserted in said connector body; and a gripping nmeans
(22) for receiving an optical fiber inserted in said bores with said

gri pping nmeans in a disengaged state and hol ding an optical fiber in said
bores with said gripping neans in an engaged state, said fiber optic
connector characterized in that 15 said gripping neans i s engageabl e
by noving said plug in a direction transverse to said bores. 2. A fiber
optic connector according to Claim1 wher &89 said ferrule is a cylinder.

ADHESIVELESS CONNECTOR FOR OPTICAL FIBERS
5 Abstract of the Disclosure

An adhesiveless optical fiber connector utilizes a mechanical
gripping element 22 to hold the fiber in place. The gripping element will receive
an optical fiber when it is disengaged and hold the fiber when engaged. It is

10 engageable by moving a plug 20 in a direction transverse to the fiber.

FIGURE 4 AND 5

Thig i6 the repincament shest
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20 3. A fiber optic connector according to Claim1l wherein said ferrule
Is a truncated cone. 4. A fiber optic connector according to Caiml
wherein said plug includes 25 first and second fingers for squeezing said
gri pping nmeans to hold an optical fiber. 5. A fiber optic connector
according to Claim4 wherein said grippi ng eans I's of soft alum nium 30
6. A fiber optic connector according to Caimb5 wherein said ferrule is
of a ceramc material :

Fu:’. 2l
This is the replacement sheet
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-8 - 7. A fiber optic connector according to Claim1l wherein said
gripping neans is of soft alum nium 8. A fiber optic connector
according to Caim?7 wherein said ferrule is of a 5 ceramic material. 9.
A fiber optic connector according to Claim8 wherein said ferrule is of a
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material selected fromthe group consisting of alumna, zirconia, and
calciumtitanate. 10 .
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Claims:

1. A fiber optic connector comprising:

a connector body (16);

a ferrule (14) attached to said connector body, each of said connector body
and said ferrule having a bore therethrough (25, 26), said bores being in
substantially co-axial alignment;

a plug (20) inserted in said connector body; and

a gripping means (22) for receiving an optical fiber inserted in said bores
with said gripping means in a disengaged state and holding an opticai fiber in said

bores with said gripping means in an engaged state, said fiber optic connector
characterized in that

said gripping means is engageable by moving said plug in a direction
transverse to said bores.

2, A fiber optic connector according to Claim 1 wherein said ferrule is a
cylinder,

3. A fiber optic connector according to Claim 1 wherein said ferrule is a
truncated cone, '

4. A fiber optic connectbr according to Claim 1 wherein said plug includes
first and second fingers for squeezing said gripping means to hold an optical fiber.

3. A fiber optic connector according to Claim 4 wherein said gripping means
is of soft aluminium.

6. A fiber optic connector according to Claim 5 wherein said ferrule is of a

ceramic material.
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