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ratio of the optical fiber coupler that is produced. US-A-4 763 272
discloses such a prior art Background of the Invention
apparatus for manufacturing optical fiber couplers. However, with the above
described conven- [Field of the Invention]                         5
tonal manufacturing method for fused-elongated type optical fiber couplers,
the following problems The present invention relates to equipment for
exist: the manufacture of optical fiber couplers used in     1. The
manufacturing method described above communication systems and for optical
sensors,       requires two or more individual devices and is etc., and in
particular, relates to equipment for the   10    thus prone to be
cumbersome. Further, the var- manufacture of fused-elongated type optical
fiber    ious devices required are likely to occupy a couplers.
relatively large work space. 2. Furthermore, by employing a separate light
[Prior Art]                                          source and light power
meters in addition to the 15    left and right extender stands, not only
are the Optical fiber couplers formed from a fused-       problems
described in 1 above aggravated, but elongated region are well known in the
art, and       further, it is often the case that additional length
conventional methods for their manufacture have       is required for the
component optical fibers ex- been described, for example as is shown in
Figs. 9    tending from the optical fiber coupler to the light to 12.
Referring to these drawings, first of all as   20  source and light power
meters. shown in Fig. 9, a portion of two component optical   3. As a
subsidiary problem, in the method as fibers 1 from which the protective
coating has been   described, separate left and right extender removed
thereby exposing the clad 2 are aligned in   stands were employed, the
movement of which contact side by side and fixed in this configuration  is
independent of one another. For this reason, it using an adhesive agent.
Next, the thus joined   25    is very difficult to manufacture a
fused-elon- sections of exposed clad 2 of the component op-       gated
type optical fiber coupler having symmet- tical fibers are fused by heating
with an oxygen-    rically formed right and left halves. hydrogen flame 3
or similar high temperature heat- ing apparatus, and the fused section is
then drawn  Summary of the Invention out, thereby forming the
fused-elongated region 4   30 as is shown in Fig. 10.
In consideration of the above shortcomings in With the kind of optical
fiber coupler formed as  connection with conventional methods for the man-
described above, ordinarily the fused-elongated re-  ufacture of
fused-elongated type optical fiber cou- gion 4 is fixed to a reinforcing
plate 5 made of   plers, it is an object of the present invention to metal,
glass, or the like using an adhesive agent 6,  35  provide a compact
optical fiber coupler manufactur- as shown in Fig. 11. Finally, the optical
fiber cou-  ing device whereby high quality optical fiber cou- pler and the
plate to which it is attached is usually  plers can be easily manufactured.
placed in and covered by a section of metal pipe       As the result of
various experiments, it has as shown in Fig. 12, whereby the coupler is me-
been found that by providing an optical fiber cou- chanically reinforced
and protected.          40  pler manufacturing device with a pair of
internal For the above described drawing out of the      movable stands
wherein two or more component fused section of component optical fibers 1,
as    optical fibers are mounted, and a drive mechanism shown in Fig. 13, a
pair of extender stands 8 may  whereby the movable stands may be driven in
a be used, the linear movement of which can be       direction parallel to
the longitudinal axes of the effected and controlled using respective screw
45  component optical fibers, that it is possible to easi- mechanisms.
During the manufacture of this type    ly and reliably manufacture high
quality fused-elon- of fused-elongated type optical fiber coupler, it is
gated type optical fiber couplers, and that an ap- essential that the
extent of elongation be accurately  paratus so constructed can have a
compact size. controlled during the drawing out process. For this    The
present invention provides an optical fiber reason, a light source 1 Oa is
provided at one end of  so  coupler manufacturing unit comprising: one of
the component optical fibers 1, while light     a chassis; power meters
10b, 10c or similar devices for mea-      a pair of movable stands provided
within said suring light intensity are provided at the opposite  chassis;
end of both component optical fibers 1 as shown in     an optical fiber
mounting unit provided on each Fig. 14, whereby the coupling ratio for the
fused-  55  of said movable stands, whereby at least two com- elongated
region 4 under formation can be deter-   ponent optical fibers can be
mounted thereupon mined while the fused region is drawn out, thus   and
aligned side by side; permitting highly accurate control of the coupling  a
light source attached to one of the pair of mov- 2    



3                EP 0 397 383 B1                    4 able stands and
provided at one end of one of said  manufacturing apparatus of the first
preferred at least two component optical fibers for causing   embodiment of
the present invention. light to be incident in said one end of one of said
Figs. 3 and 4 are overhead views illustrating the at least two component
optical fibers;              function of an alignment unit employed in the
a light intensity measuring device attached to the   5  optical fiber
coupler manufacturing apparatus of other of the pair of movable stands for
measuring   the first preferred embodiment of the present the light
intensity from each of the said at least two  invention. component fibers,
the light intensity measuring de-  Figs. 5 and 6 are oblique views
illustrating the vice being provided at the ends of said component
function of a mounting unit 17 employed in the optical fibers which are on
the opposite side of the  io    optical fiber coupler manufacturing
apparatus of optical fiber coupler, with respect to said one end,  the
first preferred embodiment of the present for continuously determining the
coupling ratio of  invention. said optical fiber coupler which is formed;
Fig. 7 is an oblique view of the optical fiber a drive mechanism for
driving said pair of movable  coupler manufacturing apparatus of a second
stands back and forth in a direction parallel to the   15    preferred
embodiment of the present invention. longitudinal axes of said at least two
component    Fig. 8 is an oblique view of the optical fiber optical fibers,
coupler manufacturing apparatus of a third pre- whereby a portion of said
at least two component    ferred embodiment of the present invention.
optical fibers is aligned side by side, thereby for-  Figs. 9 through 12
are explanatory diagrams ming an aligned section, after which said aligned
20    illustrating the steps of a conventional method section can be
thermally fused using an external    for manufacturing fused-elongated type
optical heat application device and drawn out through the   fiber couplers.
action of said drive mechanism, thereby forming a   Figs. 13 and 14 are
diagrams illustrating a con- fused-elongated type optical fiber coupler.
ventional apparatus for manufacturing fused- By employing an apparatus so
comprised,  25      elongated type optical fiber couplers. when two or more
component optical fibers are mounted on the above mentioned pair of movable
Detailed Description of the Preferred Embodiments stands and aligned sided
by side therebetween, by virtue of the space formed between the two mov-
[First Preferred Embodiment] able stands, a heat source can be applied to
the   30 aligned portions of the component optical fibers,    In the
following sections, the preferred embodi- thereby effecting thermal fusing
of the aligned por-  ments of the present invention will be described in
tions, after which drawing out of the thus fused  detail. First of all, a
first preferred embodiment will section can be effected using the above
mentioned  be described with reference to Figs. 1 to 6. drive mechanism for
the movable stands. Thus, in  35  In Fig. 1, an oblique view of the optical
fiber this way, it is possible to manufacture high quality  coupler
manufacturing device 11 of this first em- fused-elongated type optical
fiber couplers easily  bodiment is shown. Referring to the drawing, it can
and reliably, using a compact apparatus.          be seen that the
manufacturing device 11 of the Further, by virtue of the above mentioned
present embodiment includes a chassis 12, a pair space formed between the
two movable stands, in  40  of movable stands 13 moveably provided within
the addition to the above described fusing operation, a  chassis 12, a pair
of optical fiber supports 15 protective case for surrounding and
reinforcing the  wherein two or more optical fibers 14 can be fixed optical
fiber coupler thus formed can easily be   on the movable stands 13, and a
linear drive applied without removing the formed optical fiber  mechanism
16 whereby the two or more optical coupler from the apparatus. Thus, using
the optical  45  fibers 14 supported on movable stands 13 can be fiber
coupler manufacturing device, the entire man-  moved back and forth along
the direction of their ufacturing process can be easily and reliably be
longitudinal axes. carried out using a unitary and compact apparatus,   The
above mentioned chassis 12 forms a verti- thus considerably improving the
efficiency of the  cal concavity and functions as a frame wherein the
manufacturing process.                       50  two movable stands 13 are
received, having a sufficient length so that the two movable stands 13
Brief Description of the Drawings                 can travel over a fixed
distance within the vertical concavity formed therein. Fig. 1 is an oblique
view of the optical fiber     The above mentioned movable stands 13 coupler
manufacturing apparatus of a first pre-  55   which are enclosed within the
chassis 12 have a ferred embodiment of the present invention.     square
shape and one of the above mentioned Fig. 2 is an overhead view of an
optical fiber  optical fiber supports 15 is mounted on the upper support
employed in the optical fiber coupler  surface of each of the two movable
stands 13. 3    



5                EP 0 397 383 B1                   6 As shown in Fig. 2,
each of the above men-    closed and does not open unexpectedly. tioned
optical fiber supports 15 is formed from a    The above mentioned linear
drive mechanism mounting unit 17 wherein the two or more optical  16
includes a pair of screw rods 32 oriented hori- fibers 14 are clasped and
supported, and an align-  zontally and running parallel to the longitudinal
axis ment unit 20 projecting into the space 18 formed   5   of chassis 12.
In each of the movable stands 13, a between the two movable stands 13. By
means of   pair of threaded holes 31 are formed, through each the above
mentioned alignment units 20, the ex-  of which one of the above described
screw rods 32 posed portion 19 of each optical fiber 14 from   passes, the
threads of the screw rods 32 engaging which the protective coating has been
removed is  with the threads of the threaded holes 31. At one aligned
within the space 18 between the two mov-  10  end of each of the screw rods
32, a gear 33 is able stands 13.                                  provided,
each gear 33 engaging with screw shaft As shown in Fig. 3, each of the
above men-    34 which is provided in a horizontal orientation and tioned
alignment units 20 is made up of a fixed  perpendicular to the above
mentioned screw rods side support piece 21 and a movable side support  32.
piece 23 which is pushed against the correspond-  15  The threads of each
of the above described ing fixed side support piece 21 by a corresponding
screw rods 32 reverse direction midshaft and the spring 22. A groove 24 is
formed in each of the  threaded holes 31 of movable stands 13 are
contacting surfaces of the above mentioned fixed  threaded in such a way so
that when the screw side support piece 21 and movable side support   rods
32 are driven in one direction by rotation of piece 23, in which the
exposed portions 19 of the  20  screw shaft 34 via respective gears 33, the
pair of two or more optical fibers 14 are inserted. As    movable stands 13
move apart, and when the shown in Fig. 4, when the movable side support
screw rods 32 are driven in the opposite direction, piece 23 is pulled in
the direction of the arrow, a  the pair of movable stands 13 approach one
an- space opens between fixed side support piece 21  other. and movable
side support piece 23 so that the   25   When fabricating an optical fiber
coupler using exposed portions 19 of the two or more optical   the above
described optical fiber coupler manufac- fibers 14 may be inserted in the
above described  turing device 11, first of all, a pair of optical fibers
grooves 24. When the movable side support piece  14 from a portion of each
of which the protective 23 is then released, the spring 22 causes the
coating has been removed are mounted in the contacting surfaces of the
fixed side support piece  30  optical fiber supports 15, whereby the
exposed 21 and movable side support piece 23 to come     portions 19 of the
two component optical fibers 14 together again, whereby the exposed
portions 19 of  are aligned side by side in the space formed the two or
more optical fibers 14 are clasped and  between the two movable stands 13.
One end of supported in alignment.                          one of the
optical fibers 14 is connected with a As shown in Figs. 5 and 6, each of
the above   35  light source 35, whereby a laser beam is caused to
mentioned mounting units 17 is comprised of a    be incident on the end of
the optical fiber 14. The base 25 and a cover 26 mounted thereon so as to
opposite end of each optical fibers 14 is connected open and close freely
by pivoting. The upper sur-  with a respective light power meter 36,
whereby face of each base 25 which comes into contact    the coupling ratio
between the two component op- with the cover 26 when it is closed is
provided with  40  tical fibers 14 can be measured. a gripping section 27
made of rubber, composite      Next, as shown in Fig. 1, an oxygen-hydrogen
resin, or some similar substance which will not  burner 37 is introduced
into the space 18 formed injure the surface of the two or more optical
fibers  between the two movable stands 13, and the ex- 14 held therein and
which is capable of applying a  posed portions 19 of the two optical fibers
14 are large friction force. Formed in the above mentioned   45  heated and
mutually fused. For the above de- gripping section 27 is a widened groove
28 within  scribed heating and fusing of the exposed portions which the two
or more optical fibers 14 are inserted  19 of the two optical fibers 14,
the heating means and held in alignment, the portion of the two or  is not
limited to a oxygen-hydrogen burner 37. more optical fibers 14 held therein
still retaining  Thus for the heating and fusing process, an elec- their
protective coating. For each of the above  50  trical discharge heating
apparatus, electric heating mentioned mounting units 17, either the base 25
or  apparatus, and other types of heating apparatuses cover 26 has a pair
of magnets 29. The opposite  may be utilized as well. half of the mounting
unit 17, that is, either the base  Next, a drive device which is connected
with 25 or cover 26 has a pair of metallic pieces 30  an end 38 of the
screw shaft 34 is activated, made of iron, steel, or some other ferrous
material,  55  whereby the screw shaft 34 is caused to rotate, each of
which corresponds to one of the magnets  which in turn causes the two screw
rods 32 to in the other half. The magnets 30 have sufficient  rotate
together in the same direction via the gears strength so that the cover 29
is held secure when  33, whereby the two movable stands 13 are caused 4    



7                 EP 0 397 383 B1                   8 to move apart,
thereby drawing out the heated,    preferred embodiment is shown. Referring
to the fused section of the exposed portions 19 of the two  drawing, it can
be seen that in addition to the optical fibers 14. The above described
drawing out  features of the optical fiber coupler manufacturing is carried
out while the coupling ratio is determined  apparatus 11 of the above
described first preferred based the light output measured by the two light
5   embodiment, the optical fiber coupler manufactur- power meters 36.
Accordingly, when the object    ing apparatus 39 of the second embodiment
further coupling ratio is obtained, the movement of the   includes a
semiconductor laser (hereafter referred movable stands 13 is stopped.
to simply as light source) 40 provided on one of In the present embodiment,
an electric motor  the movable stands 13, as well as two photoelectric has
been employed for the drive device which  10  converters 41 provided on the
other movable stand engages with the end 38 of screw shaft 34, thereby  13.
Furthermore, on one side of the optical fiber driving the linear drive
mechanism 16. This inven-  coupler manufacturing device 39 of the present
tion is not so limited, however, and it is also   embodiment, a plurality
of terminals 42 are pro- possible to employ, for example, a knob whereby
vided to which the output signals from photoelectric linear drive mechanism
16 can be driven by hand.  is  converters 41 are provided, and to which the
elec- Additionally, it is possible to form the end 38 of  tric power for
light source 40 and photoelectric screw shaft 34 so as to be engagable with
a screw  converters 41 is supplied. driver. Thus, using a screw driver
instead of the    The above mentioned light source 40 is con- above
mentioned knob, linear drive mechanism 16   nected with one end of one of
the component can be driven by hand.                       20  optical
fibers 14. The opposite end of both of the With the fused-elongated type
optical fiber    component optical fibers 14 each connect with a coupler
manufactured by the above described pro-  respective photoelectric
converter 41, whereby the cess, when it is desirable to encase and mechani-
intensity of the output light from light source 40 cally reinforce the
manufactured coupler, a rein-  may be measured both optical fibers 14, and
by forcement plate may be added through the space   25  which means the
coupling ratio may be deter- 18 between the two movable stands 13,
attaching   mined. the optical fiber coupler thereto using adhesive     As
described above, with the optical fiber cou- agents or the like, after
which the coupler and plate  pler manufacturing apparatus 39 as described
may then be inserted in a metal pipe to provide   above, a light beam from
a semiconductor laser 40 further protection.                          30
is caused to be incident on one end of one of the With the optical fiber
coupler manufacturing   component optical fibers 14, and the proportion of
device 11 as described above, it is possible to   the incident light which
reaches the opposite end of manufacture a high quality fused-elongated type
both the component optical fibers 14 is measured optical fiber coupler
which is exceedingly uniform  by a respective photoelectric converter 41,
where- and symmetrical. By employing such a unitary  35  by the coupling
ratio may be monitored over the apparatus for the entire manufacturing
process, it is  course of the manufacturing process for the fused- possible
to consistently manufacture high quality  elongated type optical fiber
coupler in the same optical fiber couplers by a simple series of steps,
way that the coupling ratio was monitored with a thus improving efficiency
and manufacturing uni-  separate light source 35 and light power meters 36
formity. Furthermore, the optical fiber coupler man-  40  in the first
preferred embodiment. ufacturing apparatus 11 of the present preferred
In addition to the improvements obtained with embodiment is applicable, as
desired, to miniatur-  the optical fiber coupler manufacturing apparatus
ization.                                          11 of the first preferred
embodiment, by including Moreover, because the optical fiber coupler    an
integral light source 40 and photoelectric con- manufacturing device 11 of
the present preferred   45  verters 41, the optical fiber coupler
manufacturing embodiment provides a central opening in the form  apparatus
39 of the present embodiment provides of space 18, reinforcement plates,
protective en-  a considerably simplified manufacturing system. casing, and
similar auxiliary enhancements may be  Additionally, by including the light
source 40 and readily added after the fusing elongation process
photoelectric converters 41 mounted on the mov- has been carried out.
so  able stands 13, the additional length of optical fibers 14 connecting
the manufactured optical fiber [Second Preferred Embodiment]
coupler with the light source 40 and respective photoelectric converters 41
is considerably lessen- In the following section, a second preferred  ed,
thus making the apparatus applicable to min- embodiment of the present
invention will be de-  55  iaturization. scribed with reference to Fig. 7.
Moreover, the optical fiber coupler manufactur- In Fig. 7, an oblique view
of the optical fiber  ing apparatus 39 of the present embodiment pro-
coupler manufacturing device 39 of this second    vides further simplicity
and convenience by includ- 5    



9                EP0397383B1                       10 ing the plurality of
terminals 42 to which the light  shaft 46. intensity output signals from
photoelectric convert-  The piston rod 54 of an air cylinder 53 moun- ers
41 are provided, and to which the power for  ted on mounting base 45 is
attached to the above light source 40 and photoelectric converters 41 is
mentioned movable stage 51, whereby the mov- supplied. With such an
arrangement, it becomes to   5   able stage 51 can be driven back and forth
on the employ a unitary cable in which all of the above  rails 48. Over the
range of motion of movable stage mentioned signal and power input lines are
con-  51, the relative position of the above mentioned tained, thus
limiting the chance of misconnection,  driving end 46a of drive shaft 46
and the end 38 of tangling and the like.                           screw
shaft 34 of manufacturing unit 44 vary so as 10  to range from being
separated by a fixed gap to a [Third Preferred Embodiment]
configuration where they are in contact and con- nected. In the following
section, a third preferred em-  Also provided on the movable stage 51 is a
bodiment of the present invention will be described  plurality of pointed
electrical connectors 55 moun- with reference to Fig. 8.
15  ted on a bracket in such a configuration that each In Fig. 8, an
oblique view of the optical fiber  individual connector of the plurality of
electrical coupler manufacturing device 43 of this third pre-  connectors
55 corresponds to one terminal of the ferred embodiment is shown. The
optical fiber cou-  plurality of terminals 42 provided on manufacturing
pier manufacturing device 43 of the present pre-  unit 44. When movable
stage 51 moves on rails 48 ferred embodiment includes either the optical
fiber  20  to the position where the driving end 46a of drive coupler
manufacturing device 11 of the first pre-  shaft 46 and the end 38 of screw
shaft 34 of ferred embodiment or the optical fiber coupler   manufacturing
unit 44are connected, each connec- manufacturing device 39 of the second
preferred  tor of the plurality of electrical connectors 55 con- embodiment
as a manufacturing unit 44 mounted    nects with its corresponding terminal
of the plural- on a mounting base 45. Also included is a motor  25  ity of
terminals 42, whereby electrical power is 47 which is connected with and
drives the end 38  supplied to light source 40 and the two photoelec- of
screw shaft 34 of manufacturing unit 44 via a  tric converters 41, and
whereby the output of the belt 52 which connects with one end of a drive
two photoelectric converters 41 is connected to the shaft 46, the opposite
driving end 46a of which  appropriate output leads. connects with the above
mentioned end 38 of  30      During operation of the optical fiber coupler
screw shaft 34. On a pair of rails 48 provided on  manufacturing device 43
of the present preferred the upper surface of mounting base 45, a linearly
embodiment, two component optical fibers 14 are movable driving apparatus
49 is provided. Further  fixed in the movable stands 13 of manufacturing
included is a pair of oxygen-hydrogen burners 37  unit 44 which is secured
on the pair of stands 50 whereby the exposed portions 19 of the two optical
35  which are in turn attached to the mounting base 45. fibers 14 aligned
side by side in the space 18   While the oxygen-hydrogen burners 37 are
applied between the movable stands 13 of the manufactur-  to the exposed
portions 19 of the two optical fibers ing unit 44 are heated and mutually
fused.       14 between the two movable stands 13, air cylinder Included on
the above mentioned mounting      53 is activated causing movable stage 51
to move base 45 is a pair of stands 50 which elevate the   40  toward the
position where the driving end 46a of above described manufacturing unit 44
so that so  drive shaft 46 and the end 38 of screw shaft 34 of that the
above mentioned oxygen-hydrogen bur-    manufacturing unit 44 are
connected. Additionally, ners 37 may be applied above and below the
through the above described movement of movable exposed portions 19 of the
two optical fibers 14,  stage 51, each connector of the plurality of elec-
and the above mentioned pair of rails 48 on which  45  trical connectors 55
is brought into contact with its the driving apparatus 49 moves back and
forth.   corresponding terminal of the plurality of terminals The upper
surface of the above mentioned stands  42, whereby electrical power is
supplied to light 50 and the lower surface of manufacturing unit 44  source
40 and the two photoelectric converters 41, join via a ridge provided on
one of the two mem-  and whereby the output of the two photoelectric bers
and a groove provided on the other, whereby   50  converters 41 is
connected to the appropriate out- misalignment of the manufacturing unit 44
is pre-  put leads. vented.
Next, motor 47 is activated, whereby the mov- The above mentioned driving
apparatus 49 in-  able stands 13 are caused to move apart, thereby cludes a
movable stage 51 linearly moveably      drawing out the fused, heated
exposed portions 19 mounted on the above mentioned rails 48, the   55  of
the two optical fibers 14 between the two mov- above mentioned motor 47
mounted on movable      able stands 13, while simultaneously, the coupling
stage 51, and the above mentioned belt whereby   ratio of the optical fiber
coupler being formed is the rotary force of motor 47 is transmitted to
drive  monitored. When the desired coupling ratio is 6    



11                EP0397383B1                       12 reached, motor 47
and hence the movement of       The exposed sections of the two component
optical movable stands 13 is stopped, after which through  fiber were then
aligned sided by side in the space the action of air cylinder 53, movable
stage 51 is  between the two movable stands of the optical fiber caused to
draw back, thus disconnecting the con-  coupler manufacturing device, after
which they nectors 55 and terminals 42 and disengaging the   5   were
heated from above and below using two oxy- driving end 46a of drive shaft
46 from the end 38  gen-hydrogen burners. Then, laser light from the of
screw shaft 34 of manufacturing unit 44.       light source was caused to
be incident on one end Then, the fused-elongated region of the optical  of
one of the component optical fibers and the light fiber coupler having thus
been formed, the manu-  intensity of the output signal was monitored from
facturing unit 44 is removed from the stands 50 on   10  the opposite ends
of both optical fibers. At the mounting base 45 and another manufacturing
unit   same time, the two movable stands clasping the 44 takes its place,
whereby the optical fiber coupler  pair of optical fibers were caused to
move apart in manufacturing process can be repeated using the   small
increments. At the point where the coupling new manufacturing unit
manufacturing unit 44 while  ratio determined based on the output signal
mon- at the same time, reinforcement plates, protective   15  itored from
optical fibers reached 50%, the move- encasing, and similar auxiliary
enhancements may  ment of the movable stands 13 was stopped, thus be
readily added through the central opening 18   completing the manufacture
of the optical fiber between the two movable stands 13 is the pre-
coupler. The optical fiber coupler thereby produced viously used
manufacturing unit 44.               was found to have a coupling ratio of
49.8% and With the optical fiber coupler manufacturing   20  transmission
losses of 0.08 dB, thus demonstrating device 43 of this third preferred
embodiment as   high quality characteristics. described above, a driving
apparatus 49 is em- ployed to drive the movable stands 13 while heat-
Claims ing the fused-elongated region formed from the exposed portions 19
of the two optical fibers 14  25  1. An optical fiber coupler manufacturing
unit held therebetween with the oxygen-hydrogen bur-      comprising: ners
37. By controlling motor 47 of driving appara-      a chassis (12); tus 49
based on the determined coupling ratio of         a pair of movable stands
(13) provided the optical fiber coupler under formation, the move-  within
said chassis (12); ment of movable stands 13 and thus the drawing   30
an optical fiber mounting unit (17) provided out of the fused, heated
exposed portions 19 of the   on each of said movable stands (13), whereby
two optical fibers 14 can be automatically con-       at least two
component optical fibers (14) can trolled to produce an optical fiber
coupler having a  be mounted thereupon and aligned side by desired coupling
ratio. Further, by cycling two or   side; more manufacturing units 44 on
the mounting base  35  a light source (40) attached to one of the pair 45
as described above, the output and efficiency of   of movable stands (13)
and provided at one optical fiber coupler production can be consider-
end of one of said at least two component ably enhanced. Thus, the optical
fiber coupler man-   optical fibers (14) for causing light to be in-
ufacturing device 43 of the present embodiment        cident in said one
end of one of said at least offers not only automation of a great part of
the   40  two component optical fibers (14); manufacturing cycle, but also
a means to enhance      a light intensity measuring device (41) attached
the consistency and quality of the produced optical  to the other of the
pair of movable stands (13) fiber couplers and improved manufacturing effi-
for measuring the light intensity from each of ciency and output.
the said at least two component fibers (14), the 45     light intensity
measuring device being provided [Manufacturing Example]
at the ends of said component optical fibers (14) which are on the opposite
side of the Using the optical fiber coupler manufacturing     optical fiber
coupler with respect to said one device shown in Fig. 8, an fused-elongated
type       end of one of said at least two component optical fiber coupler
was manufactured as will be   50  optical fibers (14), for continuously
determining described in the following section.                   the
coupling ratio of said optical fiber coupler Starting with two component
quartz single         which is formed; and mode optical fibers having a
diameter of 125 [err], a       a drive mechanism (16) for driving said mode
field diameter of 9.5 [err], transmission losses    pair of movable stands
(13) back and forth in a of 0.4 dB/km, protective coating outer diameter of
55  direction parallel to the longitudinal axes of 0.4 mm, these fibers
were mounted in the optical     said at least two component optical fibers
(14), fiber coupler manufacturing device after the protec-  whereby a
portion of said at least two compo- tive coating was removed from a portion
of each.      nent optical fibers (14) is aligned side by side, 7    



11                EP 0 397 383 B1                   12M reached, motor 47
and hence the movement of       The exposed sections of the two component
optical movable stands 13 is stopped, after which through  fiber were then
aligned sided by side in the space the action of air cylinder 53, movable
stage 51 is  between the two movable stands of the optical fiber caused to
draw back, thus disconnecting the con-  coupler manufacturing device, after
which they nectors 55 and terminals 42 and disengaging the   5   were
heated from above and below using two oxy- driving end 46a of drive shaft
46 from the end 38  gen-hydrogen burners. Then, laser light from the of
screw shaft 34 of manufacturing unit 44.       light source was caused to
be incident on one end Then, the fused-elongated region of the optical  of
one of the component optical fibers and the light fiber coupler having thus
been formed, the manu-  intensity of the output signal was monitored from
facturing unit 44 is removed from the stands 50 on   10  the opposite ends
of both optical fibers. At the mounting base 45 and another manufacturing
unit   same time, the two movable stands clasping the 44 takes its place,
whereby the optical fiber coupler  pair of optical fibers were caused to
move apart in manufacturing process can be repeated using the   small
increments. At the point where the coupling new manufacturing unit
manufacturing unit 44 while  ratio determined based on the output signal
mon- at the same time, reinforcement plates, protective   15  itored from
optical fibers reached 50%, the move- encasing, and similar auxiliary
enhancements may  ment of the movable stands 13 was stopped, thus be
readily added through the central opening 18   completing the manufacture
of the optical fiber between the two movable stands 13 is the pre-
coupler. The optical fiber coupler thereby produced viously used
manufacturing unit 44.               was found to have a coupling ratio of
49.8% and With the optical fiber coupler manufacturing   20  transmission
losses of 0.08 dB, thus demonstrating device 43 of this third preferred
embodiment as   high quality characteristics. described above, a driving
apparatus 49 is em- ployed to drive the movable stands 13 while heat-
Claims ing the fused-elongated region formed from the exposed portions 19
of the two optical fibers 14   25  1. An optical fiber coupler
manufacturing unit held therebetween with the oxygen-hydrogen bur-
comprising: ners 37. By controlling motor 47 of driving appara-      a
chassis (12); tus 49 based on the determined coupling ratio of         a
pair of movable stands (13) provided the optical fiber coupler under
formation, the move-  within said chassis (12); ment of movable stands 13
and thus the drawing   30      an optical fiber mounting unit (17) provided
out of the fused, heated exposed portions 19 of the   on each of said
movable stands (13), whereby two optical fibers 14 can be automatically
con-       at least two component optical fibers (14) can trolled to
produce an optical fiber coupler having a  be mounted thereupon and aligned
side by desired coupling ratio. Further, by cycling two or    side; more
manufacturing units 44 on the mounting base  35  a light source (40)
attached to one of the pair 45 as described above, the output and
efficiency of   of movable stands (13) and provided at one optical fiber
coupler production can be consider-     end of one of said at least two
component ably enhanced. Thus, the optical fiber coupler man-   optical
fibers (14) for causing light to be in- ufacturing device 43 of the present
embodiment        cident in said one end of one of said at least offers not
only automation of a great part of the   40  two component optical fibers
(14); manufacturing cycle, but also a means to enhance      a light
intensity measuring device (41) attached the consistency and quality of the
produced optical  to the other of the pair of movable stands (13) fiber
couplers and improved manufacturing effi-      for measuring the light
intensity from each of ciency and output.
the said at least two component fibers (14), the 45     light intensity
measuring device being provided [Manufacturing Example]
at the ends of said component optical fibers (14) which are on the opposite
side of the Using the optical fiber coupler manufacturing     optical fiber
coupler with respect to said one device shown in Fig. 8, an fused-elongated
type       end of one of said at least two component optical fiber coupler
was manufactured as will be   so  optical fibers (14), for continuously
determining described in the following section.                   the
coupling ratio of said optical fiber coupler Starting with two component
quartz single         which is formed; and mode optical fibers having a
diameter of 125 [err], a       a drive mechanism (16) for driving said mode
field diameter of 9.5 [err], transmission losses    pair of movable stands
(13) back and forth in a of 0.4 dB/km, protective coating outer diameter of
55  direction parallel to the longitudinal axes of 0.4 mm, these fibers
were mounted in the optical      said at least two component optical fibers
(14), fiber coupler manufacturing device after the protec-  whereby a
portion of said at least two compo- tive coating was removed from a portion
of each.      nent optical fibers (14) is aligned side by side, 7    
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aligned section, after which      (44) when said optical fiber coupler
manu- said aligned section can be thermally fused          facturing unit
(44) is mounted on said using an external heat application device (37)
mounting base (45), said driving apparatus and drawn out through the action
of said drive       (49) being linearly slidably mounted on said mechanism
(16), thereby forming a fused-elon-   5     mounting base (45) so as to be
freely mov- gated type optical fiber coupler.                     able
between a position in which said drive force source (46) is connected with
said 2. An optical fiber coupler manufacturing unit in        drive
connection end (38) of said drive accordance with claim 1, in which said
drive          mechanism (16), and a position in which mechanism (16) which
drives said pair of mov-  10    said drive force source (46) is
disconnected able stands (13) has at least two operating           with
said drive connection end (38) of said modes including a first operating
mode in             drive mechanism (16); and which said pair of movable
stands (13) are           (d) a heat application device (37) for apply-
driven so as to move apart with respect to one       ing heat to a portion
of said at least two another, and a second operating mode in  15
component optical fibers (14) mounted and which said pair of movable stands
(13) are            aligned side by side in one of said optical driven so
as to approach one another.                 fiber mounting units (17)
mounted on said mounting base (45); 3. An optical fiber coupler
manufacturing unit in      whereby in said at least one optical fiber cou-
accordance with claim 1, in which said drive   20  pler manufacturing unit
(44), a portion of said mechanism (16) synchronously drives said pair
at least two component optical fibers is aligned of movable stands (13).
side by side thereby forming an aligned sec- tion, after which said aligned
section is ther- 4. An optical fiber coupler manufacturing unit in
mally fused by said heat application device accordance with claim 1, in
which said light  25   (37) and drawn out through the action of said source
(40) is a semiconductor laser and each      drive mechanism  (16), thereby
forming a light intensity measuring device (41) is an op-
fused-elongated type optical fiber coupler. tical-electric conversion
device. 7. An optical fiber coupler manufacturing device 5. An optical
fiber coupler manufacturing unit ac-  30  comprising: cording to any of
claims 1 to 4, further com-         (a) an optical fiber coupling
manufacturing prising a plurality of electrical terminals (42)      unit
(44) having a chassis, a pair of movable provided on an external aspect of
said optical        stands, an optical fiber mounting unit, a light fiber
coupler manufacturing unit (44) for input-      source, a light intensity
measuring device ting the electric power to said light source (40)  35  and
a drive mechanism as set out any of and said one light intensity measuring
device         claims 1 to 4, further comprising: a plurality (41) for each
of said at least two component          of electrical terminals (42)
provided on an optical fibers (14) and for outputting the output
external aspect of said optical fiber coupler signal for each said light
intensity measuring        manufacturing unit (44) for inputting the device
(41) for each of said at least two com-   40  electric power to said light
source (40) and ponent optical fibers (14).                          said
one light intensity measuring device (41) for each of said at least two
component 6. An optical fiber coupler manufacturing device         optical
fibers (14) and for outputting the comprising:
output signal for each said light intensity (a) at least one optical fiber
coupler manu-  45   measuring device (41) for each of said at facturing
unit including a chassis, a pair of      least two component optical fibres
(14); movable stands, a light source, a light inten-     (b) a mounting
base (45) for releasably sity measuring device, an optical fiber
mounting one of said optical fiber coupler mounting unit and a drive
mechanism as set         manufacturing units (44) thereon; out in any of
claims 1 to 5,            50         (c) a driving apparatus (49) including
a drive (b) a mounting base (45) for releasably            force source
(46) which is connectable and mounting said at least one optical fiber cou-
disconnectable with said drive connection pler manufacturing unit (44)
thereon;              end (38) of said drive mechanism (16) of (c) a
driving apparatus (49) including a drive     said optical fiber coupler
manufacturing unit force source (46) which is connectable and   55    (44)
when said optical fiber coupler manu- disconnectable with said drive
connection          facturing unit (44) is mounted on said mout- end (38)
of said drive mechanism (16) of           ing base (45), and further
including a plural- said optical fiber coupler manufacturing unit      ity
of electrical terminals (55) which are 8    
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connectable and disconnectable       auf jedem  der beweglichen Untersatze
(13) with  corresponding  electrical  terminals        vorgesehen ist,
wodurch mindestens zwei Bau- among said plurality of electrical terminals
element-Lichtleitfasern (14) darauf angebracht (42) provided on said
optical fiber coupler       werden konnen und nebeneinander ausgerich-
manufacturing unit (44) for conecting elec-   5   tet werden kdnnen; trical
power with said light source (40) and          eine Uchtquelle (40), die an
elnem  der said light intensity measuring devices (41)       zwei
beweglichen Untersatze (13) befestigt ist, and output signals from said
light intensity      und an einem Ende von elner der mindestens measuring
devices (41) with a device for          zwei Bauelement-Uchtleitfasern (14)
vorgese- monitoring said output signals, said driving   io  hen ist, um
Ucht in das eine Ende von einem apparatus (49) being linearly slidably
moun-      der mindestens zwei Bauelement-Uchtleitfa- ted on said mounting
base (45) so as to be        sern (14) einfallen zu lassen; freely movable
between a position in which            eine Lichtstarke-MeBvorrichtung
(41), die said drive force source (46) is connected         an dem anderen
der zwei beweglichen Unter- with said drive connection end (38) of said  15
satze (13) befestigt ist, um die Uchtstarke von drive mechanism (16) and in
which position       jedem der mindestens zwei Bauelement-Ucht- said
electrical terminals (55) on said driving    leitfasern (14) zu messen,
wobei die Uchtstar- apparatus are electrically connected with
ke-MeBvorrichtung an den Enden der Bauele- corresponding electrical
terminals among          ment-Lichtleitfasern (14) vorgesehen ist, die said
plurality of electrical terminals (42) pro-  20  bezlaglich des einen Endes
von einer der min- vided on said optical fiber coupler manufac-
destens zwei Bauelement-Lichtleiffasern (14) turing unit (44), and a
position in which said    auf der entgegengesetzten Seite des Lichtleit-
drive force source (46) is disconnected with      faser-Kopplers gelegen
sind, um das Kopp- said drive connection end (38) of said drive
lungsverhfltnis des Lichtleitfaser-Kopplers, der mechanism (16) and in
which position said   25    gebildet wird, kontinuierlich zu bestimmen; und
electrical terminals (42) provided on said            einen
Antriebsmechanismus (16), um die driving apparatus are electrically discon-
zwei beweglichen Untersatze (13) in einer zu nected from said electrical
terminals pro-        den Langsachsen der mindestens zwei Bauele- vided on
said optical fiber coupler manufac-      ment-Uchtleitfasern (14)
parallelen Richtung turing unit; and                         30
zurUck- und vorzuschieben. (d) heat application device (31) for applying
wodurch ein Bereich der mindestens zwei heat to a portion of said at least
two compo-     Bauelement-Lichtleiffasern (14) nebeneinander nent optical
fibers (14) mounted and aligned      ausgerichtet wird, so daB ein
ausgerichteter side by side in one of said optical fiber         Abschnift
gebildet wird, wonach der ausgerich- mounting units (17) when said optical
fiber  35   tote Abschnitt mittels einer externen Warmezu- manufacturing
unit (44) is mounted on said        fUhrungsvorrichtung (37) thermisch
verschmol- mounting base (45);                               zen werden
kann, und infolge der Wirkung des whereby in each of said at least one
optical         Antriebsmechanismus (16) ausgezogen werden fiber coupler
manufacturing units (44), a por-       kann, so daB ein
Lichtleitfaser-Koppler vom tion of said at least two component optical  40
verschmolzenen-gedehnten Typ gebildet wird. fibers (14) is aligned side by
side thereby forming an aligned section, after which said     2. Einheit
zur Herstellung eines Uchtleitfaser- aligned section is thermally fused by
said heat      Kopplers gemAB Anspruch 1, wobei der An- application device
(37) and drawn out through       triebsmechanismus (16), der die zwei
bewegli- the action of said drive mechanism (16), while  45   chen
Untersiltze (13) verschiebt, mindestens the coupling ratio of said optical
fiber coupler     zwei Betriebsarten aufweist, die eine erste Be- under
formation is continuously determined,         triebsart umfassen, bei der
die zwei bewegli- thereby forming a fused-elongated type optical       chen
UntersItze (13) so verschoben werden, fiber coupler.
daB sie sich voneinander entfemen, und eine 50      zweite Betriebsart
umfassen, bei der die zwei Patentansprliche
beweglichen UntersItze (13) so verschoben werden, daB sie sich einander
nahem. 1. Einheit zur Herstellung eines Lichtleitfaser- Kopplers, die
aufweist:                          3, Einheit zur Herstellung eines
Lichtleitfaser- emn Chassis (12);                       55       Kopplers
gemai  Anspruch 1, wobel der An- zwei bewegliche Untersktze (13), die in-
triebsmechanismus (16) die zwei beweglichen nerhalb des Chassis (12)
vorgesehen sind;            Untersatze (13) synchron verschiebt. eine
Uchtleitfaser-Montageeinheit (17), die 9    
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11111111111 4. Einheit zur Herstellung eines Lichtleitfaser-          sind,
Warrne zuzufChren; Kopplers gernaB Anspruch 1, wobel die Licht-
wodurch in der mindestens einen Lichtleit- quelle (40) eln Halbleiter-Laser
ist, und jade      faserkoppler-Herstellungseinheit (44) sin Be-
Uchtstarke-Mefvorrichtung (41) Gine optisch-        reich der mindestens
zwei Bauelement-Licht- elektrische Umwandlungsvorrichtung ist.     s
leiffasern nebeneinander ausgerichtet wird, so daB sin ausgerichteter
Abschnitt gebildet wird, 5. Einheit zur Herstellung dines Lichtleitfaser-
wonach der ausgerichtete Abschnitt durch die Kopplers gemafB irgendeinem
der AnsprUche 1         WfirmezufUhrungsvorrichtung  (37) thermisch bis 4,
die weiterhin eine Vielzahl von elektri-     verschmolzen wird, und infolge
der Wirkung schen AnschlUssen (42) aufweist, die auf einer  1o  des
Antriebsmechanismus (16) ausgezogen auBeren Seite der
Uchtleitfasorkoppler-Herstel-     wird, so daB Gin Lichtleiffaser-Koppler
yam ver- lungseinheit (44) vorgesehen sind, um  den
schmolzenen-gedehnten Typ gebildet wird. elektrischen Strom fOr die
Lichtquelle (40) und die eine Lichtstirke-Mefvorrichtung (41) fOr     7.
Vorrichtung zur Herstellung eines Lichtleitfaser- jede der mindestens zwei
Bauelement-Lichtleit-  is   Kopplers, die aufweist: fasem (14) zuzufUhren,
und um das Ausgangs-            (a) eine Uchtleitfaserkoppler-Herstellungs-
signal jeder Lichtstgrke-Me~vorrichtung (41)           einheit (44), die
Gin Chassis, zwei bewegli- der mindestens zwei Bauelement-Lichtleitfa-
che UntersItze, dine Lichtleitfaser-Montage- sem (14) auszugeben.
einheit, eine Lichtquelle, eine Lichtstirke- 20         Me~vorrichtung, und
eonen Antriebsmecha- 8. Vorrichtung zur Herstellung dines Uchtleitfaser-
nismus hat, wie dies in irgendeinem  der Kopplers, die aufweist:
AnsprUche 1 bis 4 angegeben ist, und die (a) mindestens Gine
Lichtleiffaserkoppler-          weiterhin aufweist: Herstellungseinheit,
die ein Chassis, zwei              Gine Vielzahl von elektrischen Anschlas-
bewegliche Untersltze, Gine Lichtquelle,  28        sen (42), die auf elner
AuBeren Seite der eine Uchtstlrke-MeBvorrichtung, Gine Ucht-
Lichtleitfaserkoppler-Herstellungseinheit (44) leitfaser-Montageeinheit,
und  einen  An-           vorgesehen  sind, um  den  elektrischen
triebsmechanismus umfaBt, wie dies in ir-            Strom fUr die
Lichtquelle (40) und die Licht- gendeinem der AnsprUche 1 bis 5 angege-
stlrke-MeBvorrichtung (41) fOr jede der min- ben ist;
30         destens  zwei  Bauelement-Lichtleitfasern (b) Gine Montagebasis
(45), um die minde-            (14) zuzufUhren, und umr das Ausgangssi-
stens  dine  Lichtleitfaserkoppler-Herstel-         gnal jeder
LichtstArke-Me~vorrichtung (41) lungseinheit (44) darauf abnehmbar zu befe-
der mindestens zwei Bauelement-Lichtleitfa- stigen;
sem (14) auszugeben; (c) einen Antriebsapparat (49), der dine An-  35
(b) Gine Montagebasis (45), um eine der triebskraft-Quelle (46) umfalt, die
mit dem          Uchtleitfaserkoppler-Herstellungseinheiten
Antriebsanschlufende (38) des Antriobsme-           (44) darauf abnohmbar
zu befestigen; chanismus (16) der Uchtleitfaserkoppler-            (c)
einen Antriebsapparat (49), der dine An- Herstellungseinheit (44)
verbindbar und da-         triebskraft-Guelle (46) umfaBt, die mit dem von
abtrennbar ist, wenn die Lichtleitfaser-  4o    AntriebsanschiuBende (38)
des Antriebsme- koppler-Herstellungsoinheit (44) auf der
chanismus (16) der Lichtleiffasorkoppler- Montagebasis (45) angebracht ist,
wobei der         Herstellungseinheit (44) verbindbar und da-
Antriebsapparat (49) linear verschiebbar auf        von abtrennbar ist,
wenn die Lichtleitfaser- der Montagebasis (45) angebracht ist, und
koppler-Herstellungseinheit (44) auf der dabei frei beweglich ist zwischen
einer Posi-  45    Montagebasis (45) angebracht ist, und wei- tion, in der
die Antriebskraft-Quelle (46) mit      terhin dine Vieizahl von
elektrischen An- dem  AntriebsanschluBende (38) des An-
schilssen (55) umfaBt, die mit entsprechen- triebsmechanismus (18)
verbunden ist, und            den elektrischen Anschilissen unter der einer
Position, in der die Antriebskraft-Quel-      Vieizahl von elektrischen
AnschlOssen (42), le (46) von dem AntriebsanschluBende (38)  5o       die
auf der Uchtleitfaserkoppler-Herstel- des Antriebsmechanismus (16)
abgetrennt             lungsoinheit (44) vorgesehen sind, verbind- ist; und
bar und davon abtrennbar sind, um den (d) eine WarmezufUhrungsvorrichtung
(37),           elektrischen Strom fOr die Uchtquelle (40) um  einem
Bereich der mindestens zwei              und die Lichtstlrke-MeBvorrichtung
(41) zu- Bauelement-Uchtleitfasern (14), die in diner  5s    zufOhren, und
um die Ausgangssignale der der auf der Montagebasis (45) angebrachten
Lichtstlrke-Meivorrichtungen (41) auf eine Uchtleiffaser-Montageeinheiten
(17) ange-          Vorrichtung zur Oberwachung  der Aus- bracht und
nobeneinander  ausgerichtet             gangssignale zu geben, wobei der
Antriebs- 10    
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11111 1111 II I II * C   L  M   S* apparat (49) linear verschiebbar auf der
niveau d'une extremit6 de l'une desdites au Montagebasis (45) angebracht
ist, und da-        moins deux fibres optiques constitutives (14) bei frel
beweglich ist zwischen einer Posi-      pour forcer la lumiere a arriver en
incidence tion, in der die Antriebskraft-Quelle (40) mit   dans ladite une
extremit6 de l'une desdites au dem  AntriebsanschluBende (38) des An-   5
moins deux fibres optiques constitutives (14); triebsmechanismus (16)
verbunden ist, und           un dispositif de mesure dMintensitM lumi- in
der die elektrischen AnschlUsse (55) auf      nouse (41) fixe a I'autre de
la paire de sup- dem  Antriebsapparat mit entsprechenden          ports
mobiles (13) pour mesurer l'intensite lu- elektrischen Anschlitssen unter
der Vielzahl     mineuse provenant de chacune desdites au von elektrischen
AnschlOssen (42), die auf  1o   moins deux fibres optiques constitutives
(14), der Uchtleitfaserkoppler-Herstellungseinheit    le dispositif de
mesure d'intensite lumineuse (44) vorgesehen sind. elektrisch verbunden
etant pr6vu au niveau des extr6mit6s desdites sind, und einer Position, in
der die Antriebs-  fibres optiques constitutives (14) qui sont sur
kraft-Quelle (46) von dem Antriebsanschlu-       le c8t4 oppose du coupleur
de fibres optiques Bende (38) des Antriebsmechanismus (16)  76      par
rapport & ladite une extremite de l'une abgetrennt ist, und in der die auf
dem An-       desdites au moins deux fibres optiques consti- triebsapparat
vorgesehenen  elektrischen         tutives (14) pour determiner en continu
le rap- AnschlUsse (55) von den auf der Uchtleitfa-      port de couplage
dudit coupleur de fibres opti- serkoppler-Herstellungseinheit  vorgesehe-
ques qui est forme; et non, elektrischen Anschltssen (42) elek-  20
un mecanisme d'entratnement (16) pour trisch abgetrennt sind, und
entrather ladite paire de supports mobiles (13) (d) eine
WgrmezufUhrungsvorrichtung (31),        d'avant en arriere suivant une
direction parallb- um  elnem  Bereich der mindestens zwei          le aux
axes longitudinaux desdites au moins Bauelement-Lichtleitfasern (14), die
in einer    deux fibres optiques constitutives (14), der
Lichtleitfaser-Montageeinheiten (17) an-  25    et. ainsi, une partie
desdites au moins deux gebracht und nebeneinander ausgerichtet
fibres optiques constitutives (14) est align6e sind, Warme zuzufUhren, wenn
die Lichtleit-      c8te-a-c8te, d'oO la formation d'une section
faserkopplor-Herstollungseinheit (44) auf der    align6e, apres quoi ladite
section alignee pout Montagebasis (45) angebracht ist;                8tre
fondue thermiquement en utilisant un dis- wodurch in der mindestens einen
Lichtleit-  3o  positif d'application de chaleur externe (37) et
faserkoppler-Herstellungseinheit (44) ein Be-      pout Atre iree par
l'intermediaire de l'action reich der mindestens zwei Bauelement-Licht-
dudit mecanisme d'entrainement (16), d'oO la leitfasern  (14) nebeneinander
ausgerichtet        formation d'un coupleur de fibres optiques du wird, so
daB ein ausgerichteter Abschnitt gebil-   type allonge fondu. det wird,
wonach der ausgerichtete Abschnitt  36 durch die WarmezufUhrungsvorrichtung
(37)       2. Unite de fabrication de coupleur de fibres opti- thermisch
verschmolzen wird, und infolge der       ques selon la revendication 1,
dans lequel ledit Wirkung des Antriebsmechanismus (16) ausge-
m~canisme d'entratnement (16) qui entraine zogen wird, wahrend das
Kopplungsverh~ltnis        ladite paire de supports mobiles (13) comporte
des Uchtleitfaser-Kopplers, der gerade gebil-  40  au moins deux modes de
fonctionnement in- det wird, kontinuierlich bestimmt wird, so daB
cluant un premier mode de fonctionnement ein Uichtleitfaser-Koppler vom
verschmolze-       dans loquel ladite paire de supports mobiles
nen-gedehnten Typ gebildet wird.                   (13) sont entratnes de
manibre a s'eloigner l'un de l'autre et un second mode de fonction-
Revendlcations                                45       nement dans lequel
ladite paire de supports mobiles (13) sont entratnes de maniere & se 1.
Unite de fabrication de coupleur de fibres opti-   rapprocher l'un de
l'autre. ques comprenant: un chassis (12);                            3.
Unite de fabrication de coupleur de fibres opti- une paire de supports
mobiles (13) prdvus   5o  ques selon la revendication 1, dans lequel ledit
a rlinterieur dudit chassis (12);                  m6canisme d'entratnement
(16) entratne de fa- une unit6 de montage de fibre optique (17)      gon
synchrone ladite paire de supports mobi- prevue sur chacun desdits supports
mobiles         les (13). (13) de telle sorte qu'au moins deux fibres
optiques constitutives (14) puissent etre mon-  65  4. Unite de fabrication
de coupleur de fibres opti- tees dessus et alignees c8te-&-c8te;
ques selon la revendication 1, dans lequel ladi- une source de lumibre (40)
fixee a l'un de      to source de lumibre (40) est un laser & semi- la
paire de supports mobiles (13) et prevue au     conducteur et chaque
dispositif de mesure    
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1   1 fill d'intensite lumineuse (41) est un dispositif de       ques
constitutives (14) montees et aligndes conversion optique-ieoctrique.
cdte-&-c8te dans l'une desdites unitds de montage de fibre optique (17)
monteo sur 5. UniWM de fabrication de coupleur de fibres opti-      ladite
base de montage (45); ques selon I'une quelconque des revendica-   a
et ainsi, dans ladite au moins une unite de \-e   tions 1 a 4, comprenant
en outre une pluralite       fabrication de coupleur de fibres optiques
(44), de bornes 6lectriques (42) prevues sur une         une partle
desdites au moins deux fibres opti- face externe de ladite unit6 de
fabrication de     ques constitutives est alignse c8teo--c8te pour coupleur
de fibres optiques (44) pour entrer       ainsi former une section alignee,
apres quoi l'energie slectrique sur ladite source de lumie-  1o  ladite
section alignee est fondue thermique- re (40) et sur ledit un dispositif de
mesure       ment par ledit dispositif d'application de cha- d'intensit6
lumineuse (41) pour chacune desdi-     leur (37) et est tiree par
l'intermediaire de tes au moins deux fibres optiques constitutives
l'action dudit mecanisme d'entrahlnemont (16) (14), et pour smettre en
sortie le signal de       pour ainsi former un coupleur de fibres opti-
sortie pour chaque dit dispositif de mesure  ls    ques du type fondu
allonge. d'intensite lumineuse (41) pour chacune desdi- tes au moins deux
fibres optiques constitutives  7. Dispositif de fabrication de coupleur de
fibres (14).                                              optiques
comprenant. (a) une unite de fabrication de coupleur de 6. Dispositif de
fabrication de couplour de fibres   20  fibres optiques (44) comportant un
chassis, optiques comprenant:                                  une paire de
supports mobiles, une unite de (a) au moins une unit6 de fabrication de
montage de fibre optique, une source de coupleur de fibres optiques
incluant un            lumiere, un dispositif de mesure d'intensite
chassis, une paire de supports mobiles, une        lumineuse et un
mecanisme d'entratnement source de lumibre, un dispositif de mesure  25
tels que mis en exergue dans 'une quel- d'intensite lumineuse, une unite de
montage        conque des revendications 1 a 4, compre- de fibre optique et
un mecanisme d'entrat-         nant en outre: noment tels que mis on
exergue dans I'une              une pluralite de bornes electriques (42)
quelconque des revendications 1 a 5,               prdvues sur une face
externe de ladite unite (b) une base de montage (45) pour monter  3o
de fabrication de coupleur de fibres opti- de fagon liberable ladite au
moins une unite       ques (44) pour entrer l'energie ielctrique de
fabrication de coupleur de fibres opti-         sur ladite source de
lumiere (40) et sur ledit ques (44) dessus;
un dispositif de mesure d'intensit6 lumineu- (c) un appareil d'entralnement
(49) incluant       se. (41) pour chacune desdites au moins une source de
force d'entralTement (46) qui  35    deux fibres optiques constitutives
(14), et pout etre connectee & et deconnectee de            pour dmettre on
sortie le signal de sortie ladite extremite de connexion d'entralhe-
pour chaque dit dispositif de mesure dOin- ment (38) dudit mdcanisme
d'entratnement           tensite lumineuse (41) pour chacune desdi- (16) de
ladite unite de fabrication de cou-        tes au moins deux fibres
optiques constituti- pleur de fibres optiques (44), lorsque ladits  40  ves
(14); unite de fabrication de coupleur de fibres         (b) une base de
montage (45) pour monter optiques (44) est montee sur ladite base de
de fagon liberable l'une desdites unites de montage (45), ledit appareil
d'entralmement        fabrication de coupleur de fibres optiques (49) etant
monte de fagon coulissante linsai-      (44) dessus; rement sur ladite base
de montage (45) de   45     (c) un appareil d'entratnement (49) incluant
manibre & pouvoir 8tre ddplacd librement           une source de force
d'entratnement (46) qui entre une position dans laquelle ladite sour-
pout 8tre connecto & aet ddconnectee de ce de force d'entratnement (46) est
connec-        ladite extrdmite de connexion d'entratne- tee & ladite
extremite de connexion d'entrat-      ment (38) dudit mecanisme
d'entratnement noment (38) dudit mecanisme d'entratne-  5o        (16) de
ladite unite de fabrication de cou- ment (16) et une position dans laquelle
ladi-      pleur de fibres optiques (44), loreque ladite to source de force
d'entratnement (46) est         unite de fabrication de coupleur de fibres
deconnectee  de  ladite  extrdmite  de             optiques (44) est monteo
sur ladite base de conneoxion d'entratnement (38) dudit meca-
montage (45) et incluant en outre une plura- nisme d'entralhement (16); et
55         lite de bornes dlectriques (55) qui peuvent (d) un dispositif
d'application de chaleur         Otre connectdes a et ddconnecteos dlectri-
(37) pour appliquer de la chalour sur une          quement de bornes
dlectriques correspon- partie desdites au moins deux fibres opti-
dantes prises parmi ladite pluralilt de bor- 12    
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nes 6lectriques (42) prevues sur ladite unite de fabrication de couplour de
fibres opti- ques (44) pour connecter de I'energie 4lec- trique a ladito
source lumineuse (40) et auxdits dispositifs de mesure d'intensite lu-   5
mineuse (41) et des signaux de sortie pro- venant desdits dispositifs de
mesure d'in- tonsite lumineuse (41) avec un dispositif pour surveiller
lesdits signaux de sortie, le- dit appareil d'entrathement (49) 6tant mont1
to de fagon coulissante lineairement sur ladite base de montage (45) de
manibre a pouvoir tre deplacd librement entre une position dans laquelle
ladite source de force d'en- tratnement (46) est connectee A ladite ex-  is
tremit6 de connexion d'entranhoment (38) dudit mecanisme d'entrathement
(16) et dans laquelle position lesdites bomes elec- triques (55) sur ledit
appareil d'entratnement sont connectees diectriquement a des bor-  20 nes
electriques correspondantes prises par- mi ladite pluralite de bornes
electriques (42) prevues sur ladite unit  de fabrication de coupleur de
fibres optiques (44), et dans laquelle position ladite source de force
d'en-   25 tratnement (46) est deconnecteo de ladite extremitd de connexion
d'entrainement (38) dudit mecanisme d'entratnement (16) et une position
dans laquelle lesdites bornes elec- triques (42) prdvues sur ledit appareil
d'en-  3o tratnement sont deconnectoes electrique- ment desdites bornes
electriques prevues sur ladite unite de fabrication de coupleur de fibres
optiques; et (d) un dispositif d'application de chaleur  35 (31) pour
appliquer de la chaleur a une partie desdites au moins deux fibres opti-
ques constitutives (14) montoes et alignees c8te-a-c8te dans l'une desdites
unites de montage de fibre optique (17) lorsque ladite  40 unite de
fabrication de coupleur de fibres optiques (44) est montee sur ladite base
de montage (45); et ainsi, dans chacune desdites au moins une unite de
fabrication de coupleur de fibres  45 optiques (44), une partie desdites au
moins deux fibres optiques constitutives (14) est ali- gnee cfte-&-cfte
pour ainsi former une section alignee, apres quoi ladite section alignee
est fondue thermiquement par ledit dispositif d'ap-  so plication de
chaleur (37) et est tiree par l'inter- mediaire de l'action dudit mecanisme
d'entrat- nement (16) tandis quo le rapport de couplage dudit coupleur de
fibres optiques on formation est d6termin6 en continu pour ainsi former un
55 coupleur de fibres optiques du type fondu al- longe. 13    


