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the forward side of the flange but in fact a very small part of the metal
sleeve is actually embed- BACKGROUND OF THE INVENTION
ded into the flange. Epoxy resins typically used to form the body 3 The
present invention relates to an improved    5   of the optical ferrule have
a shrinkage upon curing ferrule used to form an optical connector for
optical  at about 0.490 to 0.670 percent. This degree of fibers. The
optical  fiber connector ferrule corn-  shrinkage is larger than the
coefficient of thermal prises of a main body made of a synthetic resin
expansion of the metals typically used to form the material and having a
radially extending flange, an  metal sleeve 4. Accordingly, the resin and
sleeve optical fiber extending through the main body and   10  have a
tendancy to separate following curing. If the having a polished end at one
end of the main      inner diameter of the metal sleeve 4 is, for in- body,
and a metal sleeve constituting a part of an  stance, 2 mm, the resin may
shrink by about 10 outer surface of the ferrule, an end of the metal
microns, producing an equal amount of eccentricity sleeve rearward of the
end of the optical fiber Is  in the position of the optical fiber. This
results in a embedded in this synthetic resin material at the   15  large
amount of loss when a connection is made. boundary between the flange and
the remainder of      In order to prevent separation of the metal the body.
The present invention also relates to a  sleeve from the main body of the
ferrule, as pro- method for producing an optical fiber connector    posed
in the above-mentioned Japanese Utility ferrule. The ferrule Is used to
connect optical fibers  Model Publication, radial holes may be formed in by
joining pairs thereof in a holding sleeve. Me-  20  the metal sleeve so
that the resin flows therein chanical properties  of optical connector
ferrules  during molding, thereby tightly securing the metal greatly affect
the connecting characteristics of op-  sleeve to the body of resin
material. However, tical fibers.
providing such holes in the metal sleeve requires Optical connector
ferrules using a metal sleeve  extra processing, significantly Increasing
the overall on the outer periphery thereof have previously  25  cost of the
ferrule. Moreover, the resin flowing been proposed in the art. An example
of such an   through the holes in the metal sleeve changes the optical
connector ferrule in which a metal sleeve is  overall outer diameter of the
ferrule, which is disad- provided around the outer periphery of one portion
vantageous in achieving accurate alignment be- thereof is disclosed in
Japanese Published Unex-   tween connected optical fibers. amined Patent
Applications Nos. 42207/81 and   30    A problem with the conventional
optical ferrule 27112/83.A modification of such a structure in  is a lack
of bending strength. In the conventional which the metal sleeve is
prevented from separat-  optical connector ferrule as shown in Fig. 1
wherein ing from the synthetic resin material forming the  the metal sleeve
extends from the side of the body of the ferrule is disclosed in Japanese
Utility  flange to the forward end of the resin body, the Model Publication
No. 38487/81. In the optical for-  35  maximum bending strength is about 2
kg. It is rule of the Utility Model Publication, radial holes  desirable
that the bending strength of the connec- are formed in the metal sleeve
into which flows the  tor be at least twice that value. synthetic resin
material at the time of molding.      Another important problem with the
conven- Fig. 1 is a cross-sectional schematic illustration  tional optical
connector ferrule arises during the of an optical connector ferrule as
disclosed in the   40  polishing of the end surface of the bared optical
above-mentioned Japanese Published Unexamined     fiber 1. To polish the
end of the optical fiber 1, it is Patent Applications. In this ferrule, a
body 3 of  necessary to polish the resin material and metal synthetic resin
material is formed with a radially  simultaneously, which is quite
difficult to do be- extending flange 31. A coated optical fiber 1 ex-
cause of the different hardnesses among the three tends through most of the
length of a central Ion-  45   materials. gitudinal bore in the body 3. A
forward end 2 of the optical fiber 1 is stripped of its protective coating.
A  SUMMARY OF THE INVENTION metal sleeve 4 Is disposed around the forward
end of the body 3, extending from the forward side of     Accordingly, it
is an object of the present in- the flange 31 to the forward end of the
body 3.  50  vention to provide an optical connector ferrule in An optical
connector ferrule having a slightly  which the above-mentioned problems of
the prior different construction to that shown in figure 1 is  art are
eliminated. described in JP-A-5 827 112. This ferrule is similar  More
specifically, it is an object of the present in that it has a main
cylindrical body made from   invention to provide an optical connector
ferrule plastic with a radially extending flange and an   55  which
provides a high adhesion strength between optical fiber extends through the
main body via a  the metal sleeve and body of resin material, which
penetration hole. However, the metal sleeve not    optical ferrule can be
produced inexpensively. only extends from the forward end of the body to
It is a further object of the present invention to 2   
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optical connector ferrule which can   illustrations of optical connector
ferrules pro- reduce the time required for the polishing opera-     duced
in accordance with the present Invention; tion.
Fig. 3 is a cross-sectional view showing two It is a further object of the
present invention to  optical connector ferrules of the invention joined
provide such an optical connector ferrule having an   5  with a connecting
sleeve; improved bending strength.                            Figs. 4A
through 4C illustrate steps in manufac- According to the invention as
described above      turing an optical connector ferrule of the inven- this
will be achieved in that the metal sleeve has a  tion; corrugated shape
having staggered cylindrical por-    Fig. 5 illustrates in a
cross-sectional view an tions of alternate relatively large and relatively
to  alternative way of manufacturing an optical con- small diameter.
nector ferrule of the invention; Yet further, the invention attains the
above and   Fig. 6 is a cross-sectional view showing the other objects by
providing a process for producing    optical connector ferrule after being
extracted an optical connector ferrule comprising the steps     from the
mold shown In Fig. 4C: of:                                           15
Fig. 7 shows an alternative form of a metal providing a first mold having a
cylindrical passage   sleeve which may be used in another embodi- with an
increased diameter portion of a first end     ment of the invention;
forming a concentric annular recess and a hollow      Fig. 8 is a
cross-sectional schematic view of yet member having a conically shaped
inner surface        another embodiment of an optical connector fer-
disposed at a second end thereof and formed   20      rule of the
invention; coaxially with said cylindrical passage;              Figs. 9A
and 9B are cross-sectional end and providing a second mold having a
cylindrical pas-     side views, respectively, of still another embodi-
sage which is coaxial with said cylindrical passage   ment of an optical
connector ferrule of the in- of said first mold when said second mold is
abut-     vention; ted with the said first mold;                  25
Fig. 10 is a cross-sectional view showing an- placing a metal sleeve in
said cylindrical passage    other type of metal sleeve which can be em- in
said first mold, said metal sleeve extending from  ployed in an optical
connector ferrule of the said member at said second end into said annular
invention; recess by a predetermined distance;                   Fig. 11
shows a completed optical connector abutting said first and second molds;
30     ferrule employing the metal sleeve of Fig. 10; disposing an optical
fiber through the communicat-    and ing cylindrical passages in the said
first and sec-   Fig. 12 shows still another embodiment of an ond molds,
said optical fiber having a bared end on   optical connector ferrule of the
invention. which a protective coating has been stripped and which extends
through said hole in said member at  35   DESCRIPTION OF THE PREFERRED
EMBODI- said second end;                                    MENTS injecting
a synthetic resin material into said first and second molds to fill
remaining portions of said     Referring now to Fig. 2A, there is shown
there- longitudinal passages and said annular recess;     in in cross
section a schematic diagram of a first removing the product thus formed
from said first  40  preferred embodiment of an optical connector fer- and
second molds after said synthetic resin ma-    rule of the present
invention. In Fig. 2A and subse- terial has hardened; and
quent drawings, like reference numerals employed cutting said bared end and
polishing an end sur-   in Fig. 1 indicate similar parts. face of the said
bared end of said optical fiber.      In the embodiment shown in Fig; 2A, a
portion If desired, the optical fiber may be replaced by   45  of the rear
end of the metal sleeve 5 is embedded a metal pin during molding. In this
case, once the  in the resin material of the main body 3 at the resin has
hardened, the metal pin is removed and   junction between the flange 31 and
the remainder the optical fiber secured in the resulting hole with  of the
main body 3. Additionally, the inner surface an adhesive or the like.
of the sleeve 5 and the outer surface of the forward In still another
embodiment of the invention at  so  portion of the main body 3, that is,
the portion of least one of the inner and outer surfaces of the   the main
body 3 forward of the flange 31, are metal sleeve has irregularities formed
thereon.     roughened. More particularly, the inner surface of the sleeve
5 is roughened prior to injection of the BRIEF DESCRIPTION OF THE DRAWINGS
resin material during the molding process so that 55  the resin material of
the main body 3 conforms Fig. 1 is a cross-sectional schematic illustration
tightly to the inner surface of the metal sleeve 5. of a conventional
optical connector ferrule;     The manufacturing process will be discussed
in Figs. 2A and 2B are cross-sectional schematic    more detail below with
reference to Figs. 4A 3  
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cated coaxially with the cylindrical passage in the Further, the ferrule of
the present invention  lower mold 9 when the upper mold 10 is set in
differs from the conventional ferrule of Fig. 1 in that  place as
illustrated in Fig. 4C. the forward end of the body 3 protrudes in a
As shown in Fig. 4B, first, a metal sleeve 5 is conical form past the
forward end of the metal   5   inserted into the cylindrical passage in the
lower sleeve 5.                                          mold 9. The length
of the metal sleeve 5 is such In the embodiment of Fig. 2A, as will be ex-
that the upper (rearward) end thereof protrudes plained in more detail
below, the optical fiber 1  somewhat into the annular recess 91.
Preferably, having the bared end 2 is inserted into the mold  the metal
sleeve 5 is provided with a screw thread which is used to form the main
body 3 before the   10  on its inner surface. The mold is dimensioned such
injection of the resin material. On the other hand, in  that a tight fit is
achieved between the outer sur- the embodiment of Fig 2A, a molding pin 51
is      face of the metal sleeve 5 and the inner surface of provided in
place of the optical fiber 1 during the  the longitudinal passage in the
mold 9 so as to molding process. After the resin material has har-  prevent
the flow of resin therethrough. The hole in dened, the pin 51 is then
extracted and the optical  15  the member 92 should be accurately centered,
fiber 1 inserted into the  longitudinal opening    preferably, to an
accuracy of 3 microns or less. formed by the presence of the pin 51 during
the    The diameter of this hole is preferably approxi- molding process.
The optical fiber 1 is secured in  mately 130 microns. the optical passage
with an adhesive.                 Next, after the upper mold 10 has been
placed In either the embodiment of Fig. 2A or 2B, the   20  over the lower
mold 9 as illustrated in Fig. 4C, the following dimensions may be used:
outer diameter   end 2 of an optical fiber 1 from which the protec- of
ferrule = 2.499  0.001 mm, length from forward  tive coating has been
stripped is inserted through end of optical fiber to flange = 8 mm,
thickness of  the hole in the end piece 91. Preferably, the length flange =
4 mm, distance from rear side of flange   of the bared end 2 is
approximately 10 mm, typi- to rear end of main body = 4 mm, and length of
25  cally leaving an outer diameter of about 125 exposed metal sleeve = 7
mm.                       microns. Following this the synthetic resin is
in- It is preferred that the inner surface of the  jected through an
injection hole 11 provided in the metal sleeve 5 be roughened by forming a
screw     upper mold 10, thereby forming the main body 3 of thread therein.
For instance, the depth of the screw  the optical ferrule. After
solidification of the syn- thread may be about 0.24 mm.                  30
thetic resin material, the upper mold 10 is removed An arrangement whereby
two ferrules of the     and the product removed. The product at this state
type illustrated in Fig. 2A are joined together is  is as shown in Fig. 6.
All that remains to be done is shown in Fig. 3. As shown in this figure,
two optical  to cut the forward bared end 2 of the optical fiber 1 ferrules
are joined by inserting them into opposite  and to polish it. Preferably, a
length of approxi- ends of a sleeve 8 made of metal or plastics.  35
mately 0.5 mm of the bared end 2 is left protruding Preferably, a
longitudinally extending slit 81 is  from the forwardmost end of the body
3. Accord- formed in the sleeve 8 so as to make the sleeve   ingly, it is
not necessary to polish the material of resilient in the radial direction
to firmly hold the two  the metal sleeve 2 or the body 3 while polishing
optical ferrules together. It is noted that, because  the end of the
optical fiber 1. the forward bared ends 2 of the optical fibers 1   40  An
alternative method of manufacturing an op- extend in the conical part of
the main bodies 3 past  tical connector ferrule of the invention is
illustrated the forward ends of the metal sleeves 5, there is no  in Fig.
5. As depicted therein, a molding pin 51 interference between adjacent
metal sleeves 5 in   preferably made of metal, is placed coaxially with
achieving alignment between the ends of the two   the cylindrical passages
of the lower mold 9 and optical fibers.                               45
upper mold 10 after they have been assembled. A Referring now to Figs. 4A
through 4C, a pre-   forward tapered end of the pin 51 is made to ferred
embodiment of a process for producing an    protrude through the hole in
the member 92. When optical connector ferrule of the type illustrated in
the pin 51 has been properly positioned, synthetic Fig. 2A will be
discussed. In Figs. 4A to 4C, a    resin material is injected into the
combined molds, lower mold 9 has a central part having a cylindrical  50
as in the process described above. The product passage formed therein. A
flange-forming annular   thus formed is extracted from the molds, and, with
recess 91 is formed at an upper end of the mold 9.  the pin 51 removed, the
optical fiber is inserted At the lower end of the cylindrical longitudinal
through the hole left by the pin 51 with the bared passage is inserted a
member 92 having a coni-     end 2 protruding through the hole in the
conical cally shaped inner surface. A supporting part 93   55  portion of
the body 3. The fiber 1 is then secured retains the member 92 in the lower
end of the mold  with an adhesive or the like. 9. An upper mold 10, shown
in Fig. 4C, has a          In either of the processes discussed above,
longitudinally extending cylindrical passage 12 lo-  preferably a releasing
agent is applied to the outer 4 
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metal sleeve 5 and/or the inner   ferrule is at least 6 kg. periphery of
the cylindrical passage in the lower     In Figs. 9A and 9B, ceramic balls
90, 90' are mold 9 so as to facilitate the removal of the prod-  provided
at the forward end of the main body 3 uct.
embedded in the resin material of the main body 3. As described above, the
inner surface of the   5   The balls may, for example, have a diameter of
metal sleeve may be roughened by forming a         0.820 mm. screw thread
therein. However, the present inven    Another type of metal sleeve 5 which
may be tion is not limited to such an embodiment That is,  used with the
invention is illustrated in Fig. 10. In a treatment such as a chemical
etching treatment   this case, the metal sleeve 5 has a corrugated can be
employed to roughen the inner surface of  10  shape having staggered
cylindrical portions of dif- the metal sleeve.
ferent diameters [err] and [err] For instance, dimen- Optical ferrules
constructed in accordance with  sions of [err] = 1.8 mm and [err] = 2.499
0.001 the inyention as described above were tested. Spe-  mm may be
employed. A completed optical con- cifically, a connect and-disconnect
operation was  nector ferrule employing the metal sleeve 5 of Fig.
performed 1000 times, whereupon no separation of  15  10 is illustrated in
Fig. 11. A similar embodiment is the metal sleeve from the body of
synthetic resin  shown in Fig. 12 wherein the disposition of the for the
optical ferrules of the invention was ob-  smaller- and larger-diameter
portions of the metal served. Further, a heat-cycle test was performed
sleeve 5 is changed. In the embodiments of Fig. 11 wherein conventional
optical ferrules and optical  and 12, because the resin enters the
larger-diam- connector ferrules of the invention were subjected   20  eter
portions, the adhesion between the synthetic to heat cycling in a range of
- 30 C to + [err]     resin forming the main body 3 and the metal 1000
times over a period of 50 days. Five of 20    sleeve 5 is further
increased. In the embodiment of samples of the conventional optical ferrule
exhib-  Fig. 11, additional strength is provided by the resin ited some
separation between the metal sleeve and  . portion A, and in the embodiment
of Fig. 12 by the the main body of synthetic resin material. No such   25
resin portion B. In the embodiments of Figs. 11 and separation in an equal
number of samples of the    12, it is not necessary to roughen the inner
surface optical connector ferrule of the present invention  of the metal
sleeve 5, providing economic advan- was observed.
tages over the embodiment of Figs. 2A and 2B, for Optical connector
ferrules of the invention were  instance, in some cases. tested for bending
strength. With the metal sleeve   30  In the embodiment of Fig. 12, the
portion C is penetrating 2.5 mm into the resin material at its  the first
portion of the optical connector ferrule to rearward end, it was found that
the bending      touch the connecting sleeve. Accordingly, the em- strength
was approximately 5 kg, approximately     bodiment of Fig. 12 is less
subject to abrasion. twice that attainable with the conventional optical
This completes the description of the preferred ferrule with no metal
sleeve and more than twice   35  embodiments of the invention. Although
preferred the value of a conventional optical connector ferrule
embodiments have been described, it is believed with a metal sleeve not
penetrating the material of  that numerous modifications and alterations
thereto the main body.                                     would be
apparent to one of ordinary skill and the Further, tests were conducted to
compare the   art without departing from the scope of the inven- amount of
time required for performing the polish-  40  tion as claimed. ing
operation of optical connector ferrules of the prior art and the invention.
For the conventional  Claims case, typically 10 minutes was required to
com- plete the polishing operation, while an optical con-  1. Optical fiber
connector ferrule comprising a nector ferrule of the invention required
only ap-  45  main body (3) made of a synthetic resin ma- proximately 3
minutes. Moreover, as a conse-          terial and having a radially
extending flange quence, it can be expected that the service life of
(31), an optical fiber (1) extending through the the polishing machine can
be greatly extended.        said main body having a polished end at one In
Fig. 7 is shown an alternative form of the      end of said main body, and
a metal sleeve (4) metal sleeve 5. As shown therein, a flared portion   so
constituting a part of an outer surface of said 52 is provided at the
rearward end. The bending        ferrule, an end of said metal sleeve
rearward of strength of the optical connector ferrule is thereby  said end
of said optical fiber being embedded further improved.
in said synthetic resin material at the boundary In an embodiment
illustrated in the cross-sec-     between the flange and the remainder of
the tional schematic view of Fig. 8, a reinforcing part  55  body,
characterized in that the metal sleeve (5) 32 is provided forward of the
flange 31. It has been  has a corrugated shape having staggered cy- found
in this case, for the dimensions listed above,  lindrical portions of
alternate relatively large that the bending strength of the optical
connector    and relatively small diameter. 
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the metal sleeve 5 and/or the inner  ferrule is at least 6 kg. periphery of
the cylindrical passage in the lower    In Figs. 9A and 9B, ceramic balls
90, 90' are mold 9 so as to facilitate the removal of the prod-  provided
at the forward end of the main body 3 uct.
embedded in the resin material of the main body 3. As described above, the
inner surface of the   5   The balls may, for example, have a diameter of
metal sleeve may be roughened by forming a        0.820 mm. screw thread
therein. However, the present inven-    Another type of metal sleeve 5
which may be tion is not limited to such an embodiment. That is,  used with
the invention is illustrated in Fig. 10. In a treatment such as a chemical
etching treatment  this case, the metal sleeve 5 has a corrugated can be
employed to roughen the inner surface of  10  shape having staggered
cylindrical portions of dif- the metal sleeve.
ferent diameters [err] and [err] For instance, dimen- Optical ferrules
constructed in accordance with  sions of [err] = 1.8 mm and [err] = 2.499
0.001 the invention as described above were tested. Spe-  mm may be
employed. A completed optical con- cifically, a connect-and-disconnect
operation was  nector ferrule employing the metal sleeve 5 of Fig.
performed 1000 times, whereupon no separation of  15  10 is illustrated In
Fig. 11. A similar embodiment is the metal sleeve from the body of
synthetic resin  shown in Fig. 12 wherein the disposition of the for the
optical ferrules of the invention was ob-  smaller- and larger-diameter
portions of the metal served. Further, a heat-cycle test was performed
sleeve 5 is changed. In the embodiments of Fig. 11 wherein conventional
optical ferrules and optical  and 12. because the resin enters the
larger-diam- connector ferrules of the invention were subjected   20  eter
portions, the adhesion between the synthetic to heat cycling in a range of
[err] to + [err]  resin forming the main body 3 and the metal 1000 times
over a period of 50 days. Five of 20   sleeve 5 is further increased. In
the embodiment of samples of the conventonal optical ferrule exhib-  Fig.
11, additional strength is provided by the resin ited some separation
between the metal sleeve and  . portion A, and in the embodiment of Fig. 12
by the the main body of synthetic resin material. No such   25  resin
portion B. In the embodiments of Figs. 11 and separation in an equal number
of samples of the   12, it is not necessary to roughen the inner surface
optical connector ferrule of the present invention  of the metal sleeve 5,
providing economic advan- was observed.
tages over the embodiment of Figs. 2A and 2B, for Optical connector
ferrules of the invention were  instance, in some cases. tested for bending
strength. With the metal sleeve   30  In the embodiment of Fig. 12, the
portion C is penetrating 2.5 mm into the resin material at Its  the first
portion of the optical connector ferrule to rearward end, it was found that
the bending      touch the connecting sleeve. Accordingly, the em- strength
was approximately 5 kg, approximately    bodiment of Fig. 12 is less
subject to abrasion. twice that attainable with the conventional optical
This completes the description of the preferred ferrule with no metal
sleeve and more than twice  35  embodiments of the invention. Although
preferred the value of a conventional optical connector ferrule
embodiments have been described, it is believed with a metal sleeve not
penetrating the material of  that numerous modifications and alterations
thereto the main body.                                    would be apparent
to one of ordinary skill and the Further, tests were conducted to compare
the   art without departing from the scope of the inven- amount of time
required for performing the polish-  40  tion as claimed. ing operation of
optical connector ferrules of the prior art and the invention. For the
conventional  Claims case, typically 10 minutes was required to com- plete
the polishing operation, while an optical con-  1. Optical fiber connector
ferrule comprising a nector ferrule of the invention required only ap-  45
main body (3) made of a synthetic resin ma- proximately 3 minutes.
Moreover, as a conse-         terial and having a radially extending flange
quence, it can be expected that the service life of  (31), an optical fiber
(1) extending through the the polishing machine can be greatly extended.
said main body having a polished end at one In Fig. 7 is shown an
alternative form of the     end of said main body, and a metal sleeve (4)
metal sleeve 5. As shown therein, a flared portion   50  constituting a
part of an outer surface of said 52 is provided at the rearward end. The
bending       ferrule, an end of said metal sleeve rearward of strength of
the optical connector ferrule is thereby  said end of said optical fiber
being embedded further improved.                                     in
said synthetic resin material at the boundary In an embodiment illustrated
in the cross-sec-    between the flange and the remainder of the tional
schematic view of Fig. 8, a reinforcing part  55  body, characterized in
that the metal sleeve (5) 32 is provided forward of the flange 31. It has
been  has a corrugated shape having staggered cy- found in this case, for
the dimensions listed above,  lindrical portions of alternate relatively
large 



that the bending strength of the optical connector    and relatively small
diameter.    9                 EP 0 156182 B1                     10 2. The
optical connector ferrule of claim  1, wherein the said end of said optical
fiber ex-      providing a first mold having .a cylindrical pas- tends
beyond a forward end of said metal           sage with an increased
diameter portion at a sleeve.
first end forming a concentric annular recess 6       and a hollow member
having a conically 3. A method of producing an optical connector
shaped inner surface disposed at a second ferrule, comprising the steps of:
end thereof and formed coaxially with said cylindrical passage; providing a
first mold having a cylindrical pas- sage with an increased diameter
portion of a   10  providing a second mold having a cylindrical first end
forming a concentric annular recess      passage which is coaxial with said
cylindrical and a hollow member having a conically             passage of
said first mold when said second shaped Inner surface disposed at a second
mold is abutted with said first mold; end thereof and formed coaxially with
said cylindrical passage;                       15       placing a metal
sleeve in the said cylindrical passage in said first mold, said metal
sleeve providing a second mold having a cylindrical       extending from
said member at said second passage which is coaxial with said cylindrical
end into said annular recess by a predeter- passage of said first mold when
said second        mined distance; mold is abutted  with the said first
mold,  20 abutting said first and second molds; placing a metal sleeve in
said cylindrical pas- sage in said first mold, said metal sleeve ex-
disposing a metal molding pin through the tending from said member at said
second end         communicating cylindrical passages in the said into said
annular recess by a predetermined   25   first and second molds, said pin
having a nar- distance;                                          rowed end
extending through said hole in said member at said second end; abutting
said first and second molds; injecting a synthetic resin material into said
disposing an optical fiber through the commu-  .30  first and second molds
to fill remaining por- nicating cylindrical passages in the said first
tions of said longitudinal passages and said and second molds, said optical
fiber having a     annular recess; bared end on which a protective coating
has been stripped and which extends through said       removing the product
thus formed from said hole in said member at said second end;    35
first and second molds after said snythetic resin material has hardened;
injecting a synthetic resin material into said first and second molds to
fill remaining por      removing said metal pin from the product thus tions
of said longitudinal passages and said       formed; annular recess;
40 inserting an optical fiber into the hole left by removing the product
thus formed from said         said metal pin with a bared end of the fiber
first. and second molds after said synthetic       from  which a protective
coating has been resin material has hardened; and
stripped extending through the hole in said 45      member at said second
end; affixing said op- cutting said bared end and polishing an end
tical fiber to said body with an adhesive; and surface of the said bared
end of said optical fiber.
cutting said bared end and polishing an end surface of said bared end of
said optical fiber. 4. The method of producing an optical connector  50
ferrule of claim 3, wherein at least one of the  6. The method of producing
an optical connector inner and outer surfaces of said metal sleeve
ferrule of claim 5, wherein at least one of the has small surface
irregularities therein or said   inner and outer surfaces of said metal
sleeve sleeve has an irregular form as defined in         has small surface
irregularities therein or said claim 1.                                  55
sleeve has an irregular form as defined in claim 1. 5. A method of
producing an optical connector 



ferrule, comprising the steps of:               Revendlcatlons    11
EPO0156182B1                      12 moule afin que les parties restantes
des passa- 1. Embout pour connecteur de fibres optiques,         ges
longitudinaux et la cavite annulaire solent: comprenant un corps principal
(3) form6 d'une     remplies, matiere . base d'une resine de synthbse et
l'extraction du produit ainsi form6 du pre- ayant un flasque (31) d6passant
radialement,   5  mier et du second moule apres le durcisse- une fibre
optique (1) dispos6e dans le corps      ment de la matiere a base de resine
de syn- principal et ayant une extremit6 polie a une      these, et
prernibre extremite du corps principal, et un         la decoupe de
l'extremite denud~e et le manchon metallique (4) constituant une partie
polissage d'une surface d'extremite de lVextr6- d'uno surface externe de
l'embout, une extr6-  1o  mite denud6e de la fibre optique. mit6 du manchon
m6tallique, en arribre de ladite extremite de la fibre optique, etant enro-
4. Proc6d6 de fabrication dWun embout pour b6e dans la matiere a base de
resine de           connecteur optique selon la revendlcation 3, synthese a
la limite entre le flasque et le reste  dans lequel lune au molns des
surfaces inter- du corps, caracterise en ce quo le manchon   i5   ne et
externe du manchon metallique a de metallique (5) a une forme ondulee
compre-        petites irregularitds de surface, ou le manchon nant des
parties cylindriques d6calees ayant      a une forme irregulibre telle que
d6finie dans en alternance des diametres relativement          la
revendication 1. grand et relativement petit. 20  5  Proc6d6 de fabrication
d'un embout pour 2. Embout pour connecteur optique selon la re-
connecteur optique, comprenant les 6tapes vendication 1, dans lequel ladite
extr6mite de    suivantes: la fibre optique d6passe de Pextr6mite ant6-
la r6alisation d'un premier moule ayant un rieure du manchon m6tallique.
passage cylindrique comprenant une portion 25      de diambtre accru a une
premibre extremite 3  Procede de fabrication d'un embout pour
formant une cavite annulaire concentrique, et connecteur optique comprenant
les 6tapes sui-     un organe creux ayant une surface inteme de. vantes:
forme conique dispos6 a une seconde extr6ml- la r6alisation d'un premier
moule ayant un    td et formee coaxialement au passage cylindri- passage
cylindrique comprenant une portion  30    que, de diametre accru a une
premiere extremit6,          la r6allsation d'un second moule ayant un
formant une cavit6 annulaire concentrique, et     passage cylindrique et
qui est coaxial au pas- un organe creux ayant une surface interne de
sage cylindrique du premier moule, lorsque le forme conique, dispose a sa
seconde extr6ml-      second moule est en but6e contre le premier te et
forme coaxialement au passage cylindri-  35  moule, que,
la disposition d'un manchon metallique la r6alisation d'un second moule
ayant un      dans le passage cylindrique forme dans le passage cylindrique
qui est coaxial au passage    premier moule, ce manchon metallique depas-
cylindrique du premier moule, lorsque le se-   .  sant dudit organe a la
seconde extremlt4 dans cond moule est mis en but6e contra le premier  40
la cavite annulaire, sur une distance predeter- moule,
minee, la disposition d'un manchon m6tallique            la mise en butee
du premier et du second dans le passage cylindrique present dans le
moule, premier moule, le manchon m6tallique d6pas-          la disposition
d'une tige mktallique de sant dudit organe a ia seconde extr6mit6, dans  46
moulage dans les passages cylindriques corn- la cavite annulaire, sur une
distance pred6ter-   muniquant form6s dans le premier et le se- minee,
cond moule, la tige ayant une extr~mitd retre- la mise en but6e du premier
et du second       cie passant dans le trou forme dans ledit orga- moule,
ne, a la seconde extremit6, la disposition d'une fibre optique dans les  so
I'injection d'une matiere a base d'une r6si- passages cylindriques qui
communiquent,           no de synthbse dans le premier et le second dans le
premier et le second moule, la fibre      moule afin quo les parties
restantes des. passa- optique ayant une extr6mite denudee dont le       ges
longitudinaux et la cavit6 annulaire solent revOtement protecteur a et6
retir6 et qui passe   remplies, dans le trou form6 dans [edit organe, a la
56        I'extraction du produit ainsi forme du pre- seconde extr6mIt6,
mier et du second moule apres durcissement I'injection d'une matiere a base
d'une r6si-   de la matibre a base d'une reslne de synthese, 



ne de synthbse dans le premier et le second          l'extraction de la
tige m6tallique du produit 7               11ll  ll l1   l l1l    13
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fibre optique dans le     Bereitstellung einer zweiten Form, die-elnen trou
laisse par la tIge mtaflique, avec une        zylindrischen Kanal aufweist,
der koaxial mit extremit6 d~nudee de la fibre, dont le revete-     dem
zylindrischen Kanal der ersten Form ver- ment protecteur a 6t% retire, qui
passe dans le   5  Iuft, wenn die zweite Form an die erste Form trou form6
dans ledit organe a la seconde          ansto8t; extr6mit6, la fixation de
la fibre optique au corps par   Anordnen elner metallischen Muffe in dem
zy- un adhesif, et                                     lindrischen Kanal In
der ersten Form, wobel la decoupe de 1'extremitM denud6e et le  10    sich
die metallische Muffe von dem Tell an polissage d'uns surface d'extmit6 de
1'extr6-      dem zweiten Ende in die ringfdrmige Ausneh- mite denudee de
la fibre optique.                  mung um eins vorbestimmte Entfernung
hinein erstreckt; 6. Proc6de de fabrication d'un embout pour connecteur
optique selon la revendication 5,  t5   die erste und zweite Form
aneinander ansto- dans lequel I'une au moins des surfaces inter-     Ben
lassen; ne et externe du manchon m6tallique a de petites irr6gularites de
surface, ou le manchon    Anbringen einer optischen Faser durch die in a
une forme irrdgulibre tell. quo dMfinie dans     Verbindung stehenden
zylindrischen Kanale in la revendication 1.                       20
der ersten und zweiten Form, wobei die opti- sche Faser ein freigelogtes
Ende aufweist, an AnsprUche
wetchem sine schUtzende Beschichtung abge- streift wurde, und welches sich
durch das Loch 1. Faseroptik-Steckerfassung mit elnem Hauptge-       in dom
Tell an dem zweiten Ende erstreckt; hause (3). das aus elnem
Kunstharzmaterial  25 hergestellt ist und einen sich radial erstrecken-
Einspritzen eines Kunstharzmaterials in die er- den Flansch (31) aufweist,
eine sich durch das     ste und zweite Form, um verbleibende Ab-
Hauptgehause erstreckende optische Faser           schnitte der langlichen
Kan3le und der ringf6r- (1), die ein pollertes End. an elnem Ende des
migen Ausnehmung auszufillen; Hauptgehliuses aufweist, und sine metallische
30. Muffe (4). die eoien Teil einer AuBeren Oberfla-   Entfernung des auf
diese Weise gebildeten che der Fassung bildet, wobei ein End. der
Erzeugnisses aus der ersten und zweiten metallischen Muffe hinter dem Ende
der opti-       Form, nachdem das Kunstharzmaterial ausge- schen Faser in
das Kunstfasermaterial an der       hartet ist; und Grenze zwischen dem
Flansch und dem  Mbri-  36 gen Gehhuse eingebettet ist, dadurch 'e-
Schneiden des freigelegten Endes und Polio- kennzelchnet, daO die
metallische Muffe (5)        ren elner Endoberflache des freigelegten En-
eine gewellte Form  mit versetzten zylindri-       des der optischen Faser.
schen Abschnitten altemierend relativ groflen und relativ kilenen
Durchmessers aufweist.  40  4. Verfahren zur Herstellung  einer optischen
Steckerfassung nach Anspruch 3, bei welchem 2. Optische Steckerfassung nach
Anspruch 1, bei       zumindest eine der inneren und auBersn Ober- weicher
sich das Ende der optischen Faser          fl~chen der metallischen Muffe
in sich gering- Uber ein vorderes Ends der metallischen Muffe      fOgige
Oberflichenunregelmatigkeiten  auf- hinaus erstreckt.
45       weist, odor die Muffe esne unregelmAlige Form aufweist, wie in
Anspruch 1 festgelegt. 3 Verfahren zur Herstellung einer optischen
Steckerfassung, mit folgenden Schritten:       5. Verfahren zur Herstellung
einer optischen Steckerfassung, mit folgenden Schritten: Bereitstellung
einer ersten Form, die einen zy-  so lindrischen Kanal mit einem Abschnitt
vergro-      Bereitstellung einer ersten Form, die einen zy- Berten
Durchmessers eines ersten Endes auf-       lindrischen Kanal aufweist, mit
einem Abschnitt weist, der sins konzentrische rinbfdrmige Aus-
vergrolerten Durchmessers an einem ersten nehmung bildet, und mit einem
hohlen Teil,         Ende, der sine konzentrische ringf6rmige Aus- das sine
konisch geformte innere Oberflache   55   nehmung bildet, und mit einem
hohlen Teil aufweist, die an dessen zweiten Ende angeord-      versehen
ist, das eins konisch geformte innere 



net und koaxial mit dem zylindrischen Kanal        Oberflache aufweist, die
an dessen zweiten ausgebildet ist;                                   Ende
angeordnet und koaxial mit dem zylindri- 8              |1iil1ii ll ll l1i
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ausgebildet ist:                       Form aufweist, wie in Anspruch 1
festgelegt. Bereitstellung einer zweiter fPorrn, die einen zylindrischen
Kanal aufweist, der koaxial mit dem zylindrischen Kanal der ersten Form
ver-   6 Iauft wenn die zweite Form an die erste Form                    !
1   I   !   iii anst.6
111111~~~~~~~~~~Ii~ii~   Hli Jill IlI iii Anordnen einer metallischen Muffe
in dem zy- lindrischen Kanal In der ersten Form, wobel  io sich die
metallische Muffe von dem Tell an dem zweiten Ende In die ringfbrmige
Ausneh- mung um sine vorbestimmte Entfemung er- streckt; 16 die erste und
zweite Form aneinander zur An- lage bringen; Anordnung eines metallischen
Formstiftes durch die In Verbindung stehenden zylndri-  20 schen Kanale in
der ersten und zwelten Form, wobei der Stift ein verjOigtes Ende aufweist,
das sich durch das Loch in dem Tell an des- sen zweiten Ends erstreckt; 25
Einspritzen sines Kunstharzmaterials in die er- ste und zwelte Form, urn
verbleibende Ab- schnitte der langlichen Kanale und der ringfor- migen
Ausnehmung auszufrllen: 30 Entfemen des derart gebildeten Erzeugnisses aus
der ersten und zw,eiten Form, riachdem das Kunstharzmaterial ausgehirtet
ist Enffernen des metallischen StIftes von dem   35 derart gebildeten
Erzeugnis; Einfthren einer optischen Faser in das Loch, das von dem
metallischen Stift zuri~ckgelassen wurde, mit einem freigelegten Ende der
Faser,  40 von welchem  eine sch(tzende Beschichtung abgestreift wurde,
wobei sich das freigelegte Ends durch das Loch in dem Teil an dem zweiten
Ends erstreckt; 45 Befestigung der optischen Faser an dem Ge- hause mit
einemr Kleber; und Schneiden des freigelegten Endes und Polls- ren einer
Endoberflache des freigelegten En-  so des der optischen Faser. 6 Verfahren
zur Herstellung einer optischen Steckerfassung nach Anspruch 5, be! welchem
zumindest sine der inneren und Ru1eren Ober-  s5 fl~chen der metalllschen
Muffe in sich gering- fOgige Oberfilchenunregelmd~igkeiten auf- weist, oder
die Muffs eine unregelmdBige 9    


