37 B 4 W
2008 % 4 H

kT
ACTA PHOTONICA SINICA

i Vol. 37 No. 4

April 2008

Amelioration of Cone-shaped Optical Fiber Equipment”
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Abstract; Based on the complexity of fabricating the taper fiber and the performance in

transmission of the image bundles,through applying the technology of combining step motor and

computer,controlling the usual optical fiber double crucibles drawbench out-nozzle diameter and

tub wheel's rotating speed at the same time,of a way fabricating the taper fiber with numerical

control, whose length can reach to 1m, is realized. Two image taper fiber bundles with the

different ratio of radius are made. Compared with the ususl way that enlarging the volume of the

tub wheel, this technique is smaller in the volume,easier to manipulate,easier to control the ratio

of radius,more endurable to strain. At last we analyses the mode wastage of the taper fiber.
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0 Introduction

In the

technology field, taper fiber is becoming more and

non-communication optical fiber
more important with its predominant capability. In
the market, there are two kinds of taper fiber: one
is a taper with one end drawn cone-shaped, which
is a little shorter and often applied in coupling of
fiber to fiber, fiber to lamp-house and fiber to
optical element, such as the splitter and the

(121 the optical fiber

combiner of different kinds
probe of scanning tunneling microscopy™ and
taper coupling to CCD"7! et al. The fabrication of
taper fiber is processing again on the foundation of
fiber, which is much shorter. We can use drawing
and eroding" to do it. The other is a longer taper,
which can be used in coupling™™ sometimes, but
hasn’t appeared in the newspaper in other ways.
With the drawbench, according to the data, tub
wheels circled with fiber will have huge bulk when
the ratio of radius of the fibers two ends is 3:1,and
which should be affected by surroundings, leading
fiber. Through the
optical fiber bundle

transmitter,we’ Il find that the longer fiber have

to much loss in taper

experiment in image

great advantages and wide application foreground.
Based on the circumstances above,through the

technology of combining the step motor and the

computer, while controlling the usual optical fiber
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double crucibles drawbench out-nozzle diameter
and the tub wheel's rotating speed,the radius ratio
can reach to 3. 54:1, and the length can reach to
1m, which makes amplificatory image transmission

come true after experimenting over and over.

1 Experiments

The double crucibles drawbench facility is
usually used in drawing multi-component glass
fiber. We can put fiber core glass (refractive index
is 1. 446 ) and envelope glass ( refractive index is
1. 452) into the double crucibles made from platina
or other metal with high melting point . Below
1 000°C ,melted glass droops due to gravity,getting
taper fiber in shape with running flat tub wheel. As
the temperature in drawing is not well-proportioned,
and the tub wheel’ s rotating speed can’ t be
controlled easily, the taper fiber will have low
transmission quality and high attenuation.
Therefore, we use computer to control the step
motor in used drawbench facility. The sketch map

of system shows in Fig. 1.
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Fig.1 Computer controlling the step motor sketch map
Under the

equipment to change the out-nozzle diameter, which

calefaction stove, we install

is connected to the multiphase step motor. The
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multiphase step motor is an element which can
switch the electricity pulse signal into angle
displacement or line displacement. Single phase
pulse signal is switched into multiphase pulse
signal through the pulse distributor, and is sent
into every phase of electromotor after it was
magnified with power amplifier. Once inputting a
pulse signal of a certain frequency, the electriferous
state of every phase of the electromotor will
change,and the rotor will turn to a certain angle.
When we

continuously, the

input a certain frequency pulse

rotating  speed of the
electromotor will keep corresponding relation with
the frequency of pulse input, which will not be
influenced by the wave of voltage and changes of
the load. The controlling sketch map of typical step

[10]

motor''" indicates in Fig. 2.
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Fig. 2 Controlling sketch map of the classical step motor

The frequency conversion signal headstream is
a signal generator whose pulse frequency is from a
few hertz to some ten kilohertz and can vary
continuously, which provides pulse distributor with
pulse sequence. The pulse distributor inputs pulse
signal into the pulse amplifier with a certain logical
relation to magnify it,so as to drive the step motor
to rotate.

During the drawing process,we adjust rotating
speed of the step motor along with the time
changing to make the fiber diameter change at a
certain speed. Controlling the rotating speed of tub
wheel at the same time, we can fabricate taper

fibers with different ratio of radius.

2 Discussions

The technology of combining the step motor
and the computer, not only controlls the nozzle
diameter and tub wheel' s rotating speed
automatically, but also reduces the influence of
artificial factor. We must control temperature
strictly for the variety of environment temperature

should affect the
immediately. We

quality of optical fiber
designed that the

diameter of the crucible nozzle is (55. 04 1. 0) um,

original

the original diameter of the core is (50. 0 +
1. 0)pm. The numerical aperture is 0. 58. Without
changing the thickness of the envelope,we get two
kinds of taper fiber: the first, the final diameter is
(125. 6=+1. 0) um,the ratio of radius is 2.41:1,and
the length of the taper fiber is (1. 00£0. 01)m; the
second, the final diameter is (182. 04 1. 0) um, the

ratio of radius is 3. 54: 1, and the length of the
taper fiber is (1. 00£0.01)m. (see Fig. 3)

) The linal dimeler {1236+

{h) The linal dimeler 151820+
1.0jum_the radio of radius is 2.41:1 1 Dpm the rudio nfrﬂd[\us is3.34:1
Fig. 3 Two image taper fiber bundles with the

different ratio of radius. The length of
the taper fiber is (1.00£0.01)m
With the two kinds of taper fiber, when the
rays of light transmit from the big port to the little

port,the ratio of wastage''"is

AM D,
=1—(=)" =0.83;0.92
M, (Dz)

For the taper fiber, here D, is the diameter of the

little port and D, is the diameter of the big port.
The large wastage of the transmission mode is

avoidless to taper fiber. While, increasing the

length of fiber will be

transmission as with the same light energy.

in favor of image

Through the new double crucibles drawbench
facility with the technology of combining step
motor and computer, not only controls the out-
nozzle diameter and tub wheel” s rotating speed
with numerical control, but also avoids the
influence of the artificiality. We have drawn 1m
image transmission with the

double

equipment, which not only makes up for the

taper fiber for

reconstructive crucibles  drawbench
limitation of fabricating long taper fiber with
drawing and eroding, but also overcomes the
disadvantage of the tub wheel volume being too big
and so much instable factors. The new way realizes
automatic control, which can satisfy the need of
volume-produce, especially, drawing the taper fiber

with big ratio radius.

3 Conclusions

Though in this way we can get taper fiber
with high quality, it will be influenced by the
lubricating property and the changing of the nozzle
temperature and so on. As there are many aspects
to be improved., we should make great efforts to
explore it.
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