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Method and light generating apparatus for optical
fiber use

. The invention relates to a method for optical fiber
‘use, in which light that is generated by means of a

light generating apparatus is being led by exploiting
an optical fiber, wherein the light generating appara-
tus has at least light generating means, such as a
lamp and an objective assembly and/or like to direct
light towards the end of the optical fiber, for
leading of the same further by the optical fiber. -

In the purpose described above a usual manner of
operating has been such, that the type of lamp unit
described above is being cooled by an air flow occur-
ring through. the same. In this connection flow has
been led usually directly from the air space surroun-
ding the lamp unit, that is why this type of cooling
has a limited effect, because the cooling influence
depends first of all always on the temperature of the
surroundings. Under particularly warm circumstances
and, because the lamp unit is situated generally in
the warmest circumstances that means in connection
with the roof, a cooling adequately efficient may not
be achieved under all circumstances. This is why lamps
having very small lamp luminosities must be used, so
that the actual input end for light of the optical
fiber would not get damaged because of overheating.
Thus particularly light generating apparatuses opera-
ting by optical fiber are nowadays very underdeveloped
from such point of view, that luminosities of lamps
must be kept at a disproportionately low level because
of the reasons mentioned above.

E.g. from an International Patent application WO
89/03539 on.the other hand a device is known earlier,
that is formed of a means achieving light, that is in
other words carried out by a ray of light being led
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inside the device by means of optical fiber, of
receiving means for the ray of light and of an objec-
tive assembly between the above for directing the ray
of light from the end of the optical fiber to the
receiving means. Next to the end of the optical fiber
there has been placed an amplifier or e.g. a laser,
whereby the ray of light passing through the same is
being led further by means of objectives e.g. to a
PIN-diode acting as the receiving means. The light
diodes being used with high frequences reguire cons-
tant temperatures to achieve adequate reliability,
that is why the laser amplifier has been connected to
the frame of the device by means of a Peltier-unit.

Operating of the device mentioned above is first of
all opposite” in relation to the light generating
apparatus described in the beginning in such respect,
that the optical fiber is being used as a light source
to lead light to the light diode. In addition to that
the laser being used particularly in this connection
requires cooling as described above, which has been
carried out by fixed constructions by exploiting
thermal conductivity so that the intermediate £frame
supporting the laser unit is connected to the casing
of the device by means of a Peltier-element. With the
typé of solution above it is not possible to achieve
an adequate cooling efficiency in the purpose descri-
bed in the beginning, that would be directed exactly
enough particularly to the end of the optical fiber,
which is just the most critical point under optical
fiber 1ighting use because of the high temperatures

‘being directed to the same.

The method according to the invention is aimed to
achieve decisive improvement in the problems described
above and thus to raise essentially the prior art. To
achieve this aim the method according to the invention
is primarily characterized by, that particularly for
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cooling of the input end for light of the optical
fiber the same is being cooled by convectivity so,
that an air flow being cooled by means of a cooling
device preferably based on Peltier-phenomenon is being
directed towards the same.

'As the most important advantages of the method accor-

ding to the invention may be mentioned simplicity of
construction and use of the same, reliability and
efficiency, that are crucial regquirements for a light
generating apparatus, that is both technically advan-
tageous and economically competitive as well. The
method according to the invention enables first of all
significantly higher lamp luminosities than the
present ones, because the cooling air flow thanks to
convectivity . and particularly when e.g. Peltier-
phenomenon is being exploited may be aimed very
accurately to the critical point with adequately
simple and advantageous arrangements in practice. In
this case in connection with the apparatus there has
been arranged a cooling space operating by Peltier-
unit, that is arranged to the same e.g. removably or
that is arranged integrally to the same, whereby the
cooling air flow being achieved therein is being
directed directly to the input end for light of the
optical fiber by exploiting suitable guiding assem-
blies and therefrom' furthermore from an opening
existing in the wall separating the actual lamp space
via an other space of the apparatus or in other words
via the lamp space and the space including e.g.
electronics controlling the above out from the appara-
tus through an exhaust blower existing at the other
ena of the apparatus. With the arrangement in guestion

it is thus possible to achieve a very efficient -

convective cooling, thanks to which in the purpose
above it is possible to reach optimal luminosities in
supplying of light because in this connection it is
not reguested to limit luminosities particularly
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because of excessive warming up of the end of the
optical fiber, but instead all possible lighting
effect may be taken advantage of. A concrete advantage
of convective cooling, that may be noticed furthermore
is the fact, that - under tests in practice lamp 1lu-
minosities have increased manyfold when compared to
optical fiber lighting devices, that are carried out
by traditional ventilation.

In the dependent claims related to the method accor-
ding to the invention advantageous embodiments of the
method have been presented.

The invention relates to a light generating apparatus
exploiting the method as well, that has been described
in more detail in the characterizing part of the
independent claim directed to the same. The primarily
characterized features of the light generating appara-
tus are presented in the characterizing part of the

corresponding claim.

As the most important advantages of the light genera-

‘ting apparatus according to the invention may be

mentioned simplicity, reliability and the efficiency
of the same, in which case also the construction of
the same is very simple particularly thanks to a
cooling device operating advantageously by e.g.
Peltier-phenomenon. The apparatus consists advanta-
geously of a cooling space and an actual lamp space,
that are separated from each other by means of inter-
mediate wall, whereby the cold side of the Peltier-
unit is connected to’the internal walls limiting the

cooling space in a way, that an air flow coming from

outside of the apparatus to the cooling space gets
cooled when passing by the intermediate walls and is
directed furthermore e.g. by suitable guiding assem-
blies directly towards the input end for light of the
optical fiber. As an advantageous embodiment the light
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generating apparatus has furthermore advantageously at
least one exhaust blower, that has been placed e.g. at
the opposite end of the apparatus in relation to the

_cocling device in a way, that the cooling air flow
~ passes through the light opening existing in the wall

of the cooling space out from the apparatus as a flow-
through via the actual lamp space and the electronics
space being.placed beside the same and advantageously
separated from the same by means of an intermediate
wall. In connection with the apparatus of the type in
question it is furthermore possible to take advantage
of e.g. a step motor operated filtering assembly, that
is arranged to the same removably or in an integrated
manner to change the wave lenéht_ of light to be
supplied into the optical fiber to achieve lighting
with different colours, or other similar auxiliary
equipments. As an advantageous embodiment the warm
side of the Peltier-unit is coupled furthermore with
the profiled outer casing of the light generating
apparatus, in which case it dissipates effectively the
heat produced by the Peltier-unit.

In the dependent claims related to the light genera-
ting apparatus advantageous embodiments of the light
generating apparatus according to the invention have
been presented.

In the following description the invention is descri-
bed in detail with reference to the appended drawings,
in which

Fig. 1 shows the operating principle as a perspecti-
ve view of an advantageous light generating
apparatus operating by the method according
to the invention,

Fig. 2 shows the apparatus according to fig. 1 as a
cross-section seen from above,
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Fig. 3 shows a section along line 3-3 from fig. 2,
and

Fig. 4 shows an advantageous wall structure solution
of the cooling space as a perspective view
and a side view. '

The invention relates to a method for optical fiber
use, in which light that is generated by means of a
light generating apparatus is being led by exploiting
an optical fiber, wherein the light generating appara-
tus has at least light generating means 1, such as a
lamp la and an objective assembly 1b and/or like to
direct light towards the end of the optical fiber 2,
for leading of the same further by the optical fiber
2. Particularly for cooling of the input end 2a for
light of the optical fiber the same is being cooled
convectively so, that an air flow w being cooled by
means of a cooling device 3 preferably based on
Peltier-phenomenon is being directed towards the same.

As a particularly advantageous embodiment of the
method with réference to figs 1 and 2 the method is
being exploited in connection with a light generating
apparatus, in which a lamp and objective assembly 1la,
1b as well as electronics 4 operating the same have
been arranged inside a uniform and essentially closed
casing structure 5. According to the views mentioned
above a cooling space 5b, that is placed essentially
apart from the lamp space 5a, is being cooled by means

" of a Peltier-unit 3a acting as the cooliﬁg device 3,

whereby the cooling air flow w being generated in the
coocling space is beiné led to the lamp space 5a at
least through a light opening A, that exists at the
point of the input end for light 2a of the optical
fiber. '
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Furthermore as an advantageous embodiment of the
method with reference particularly to figs 1 and 2 one
or several blowers 3b have been arranged to the lamp
space 5a and/or the electronics space Sc to achieve
the cooling air flow w, by leading the same advanta-
geously as a flow-through through the end wall 5x,
that is opposite to the cooling device 3, out from the
casing structure 5.

Furthermore as an advantageous embodiment with refe-
rence particularly to figs 1-3 the cold side of the
Peltier-unit 3a is being arranged in connection with
one or several internal surfaces of the cooling space
5b, preferably by exploiting a metal structured wall
construction, such as made of aluminium, and the warm
side of the same in connection with one or several
outer surfaces of the casing structure 5, that is
preferably profiled for wmaking the thermal exchange

more efficient.

Furthermore as an advantageous embodiment passage of
the cooling air flow w in the cooling space 5b to the
light input end 2a of the optical fiber is being
guided by means of guiding assembly 6, that is arran-
ged to the wall 5b' placed on the same side as the
lamp space 5a, for which purpose the light opening A
in the wall in question has according to fig. 4 edges,
that are directed towards the end 2a of the optical
fiber.

A light generating apparatus operating according to
the method described above and that is meant for
opéical fiber use includes as described above e.g. a
iamp la and objective assembly 1lb as well an optical
fiber 2 being connected to the same, whereby the light
of the lamp 1 is being directed to the input end 2a
for light of the optical fiber, to lead light further-
more by the optical fiber 2. The light generating
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apparatus includes a cooling device 3, that is based
advantageously on Peltier-phenomenon, whereby the
light input end 2a the optical fiber is arranged to be
cooled by convectivity_bjmdirecting.a cooled air flow
w to the same.

As an advantageous embodiment the apparatus includes
an essentially integral entirety, in which aﬁ least a
lamp and objective assembly la, 1b as well as elect-
ronics 4 operating the above is arranged inside a
uniform and essentially closed casing structure 5. -As

‘an advantageous embodiment the Peltier-unit 3’ is

placed in a cooling space 5b, that is essentially
apart from the lamp space 5a, whereby the cooling air
flow w being generated in the cooling space is led to
the lamp space 5a at least through the light opening
A existing at the point of the light input end 2a of
the optical fiber.

With reference particularly to figs 1 and 2, one
common blower 3b is arranged to the lamp space 5a and
the electronics space 5c, which spaces have been
connected e.g. by an intermediate wall 5ac, whereby
the cooling air flow w has been achieved by the
blower, by leading the air flow advantageously as a
flow-through out from the casing structure 5 through
the end wall 5x placed opposite to the cooling device
3.

As an advantageous embodiment the cold side of the
Peltier-unit 3a is arranged e.g. according to the
principle shown in fig. 2 in connection with one or
several internal surfaces of the cooling space 5b by

fexploiting advantageously a metal structured wall

structure, such as made of aluminium, and the warm
side of the same correspondingly in connection with
one or several outer surfaces of the casing structure

5, that is arranged as a further advantageous embodi-
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ment profiled as shown in figs 1-3 to make the thermal
exchange more efficient. '

- As an advantageous embodiment passage of the air flow

w to the light input end 2a of the optical fiber is
guided in the cooling space 5b by means of a guiding
assembly 6 arranged to the wall 5b' existing on the
same side as the lamp space 5a, that is carried out by
such as edges of the light opening A, that are direc-
ted towards the end 2a of the optical fiber or accor-
dingly. This embodiment has been shown particularly. in
fig. 4, in which case by exploiting suitable manufac-
turing techniques, e.g. by pressing or punching a
metal wall plate, it is possible to arrange a conical
edge to the intermediate wall S5b' in connection with
the light opening A.

In fig. 3 there is presented furthermore a section
along line 3-3 in fig. 2, which shows the back wall 5y
of the apparatus, that is arranged perforated R at the
point of the cooling space 5b, which enables passage
of air through the same to the cooling space. In
addition to that in figs 1, 2 and 3 there has been
shown an auxiliary space 5b, that is placed in connec-
tion with the back wall 5y of the apparatus, which can
be used e.g. for placement of the step motor operating
the filtering unit.

In this connection it may be noticed furthermore, that
use of optical fiber includes in this connection all
possible applications concerning fiber optics. The
opFical fiber may thus be made of polymer material
}piastics) or glass ‘material. By the definition a
transparent material a clear material is usually
meant, that penetrates light wvery well. The most
common resin material being exploited in fiber optics
is probably PMMA (polymethyl methacrylate or acryl).
The new polyolefin based materials are clear as well
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and useful for optical applications. Manufacturing of
the same takes place by metallocene catalysis.

It -is obvious, that the invention is not limited to
the embodiments presented or described above, but it
can be modified. significantly within the same basic
idea. Thus the presented constructions show only some
advantageous embodiments as an example. So for the
part e.g. of the flow assembly as well as of placement
of other apparatuses as well, arrangements deviating
from what has been shown above may be exploited. 'In
addition to that, it is naturally possible to use
several'Peltier-units in connection with side surfaces
of e.g. several apparatuses, in case there is a need
to make cooling significantly much more efficient. In
this connection it is thus possible to construct most
heterogeneous solutions by using furthermore e.g.
several blowers, in which case noise of the blowers
may cause a problem, which for its part may request
other assemblies éoncerning noise deadening techni-
ques. It 1is naturally possible in this connection to
use also most heterogeneous manufacturing materials in
the separate parts of the apparatus in a way, that the
manufacturing costs of the apparatus may get optimi-
zed. On the other hand it is thus possible to produce
the light generating apparatus e.g. by casting,
injection moulding or correspondingly as a very simple
structured entirety or to make the same from separate
parts, that may be coupled with each other with simple
joint arrangements. It is naturally possible in this
connection to arrange particularly the cooling space

- tos be attached removably in a way or another to the
other parts of the appératus so, that the same basic

apparatus may be used e.g. with different kinds of
cooling devices. The type of module thinking described
above is valid concerning other components to be
installed to the apparatus as well.
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that is generated by means of a light generating
apparatus is being led by exploiting an optical fiber,
whereby light generating means (1), that are formed
particularly of a lamp and objective assembly (la, 1b)
as well as of electronics (4) operating the above and
that are meant for directing of light to the end of
the optical fiber (2) for leading of same further by
the optical fiber (2), are arranged inside a uniform
and essentially closed casing structure (5), and, in
which the optical fiber (2) is being cooled by means
of a cooling device based on Peltier-phenomenon,
characterized in, that a cooling .space (5b), that is
placed essentially apart from the lamp space (5a), is
being cooled by means of a Peltier-unit (3a) acting as
the cooling device (3) and, wherein a cooling air flow
(w) being generated therein is being led to the lamp
space (5a) through a light opening (A), that exists at
least at the point of the input end (2a) for light of
the optical fiber, particularly to cool the 1light
input end (2a) of the optical fiber by means of forced
convection by directing the said cooled air flow (w)
towards the same.

2, Method according to claim 1, characterized
in, that one or several blowers (3b) are arranged to
the lamp space (5a) and/or to the electronics space
(5¢), by means of which the cooling air flow (w) is
being achieved by leading the same out from the casing
stFucture (5) preferably as a flow-through through the

end wall -(5x) opposite to the cooling device (3).

3. Method according to claim 1 or 2, characteri-
zed in, that the cold side of the Peltier-unit (3a) is
being arranged in connection with one or several
internal surfaces of the cooling space (5b), prefera-
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bly by exploiting a metal structured wall construc-
tion, such as made of aluminium, and the warm side of
the same in connection with one or several outer
surfaces of the casing structure--(5), that is prefera-

5 bly profiled for nmkinglthemthermal exXchange more
efficient.
4, Method according to any of the above claims

1-3, characterized in, that passage of the cooling air

10 flow (w) in the cooling space (5b) to the light input
end (2a) of the optical fiber is being guided by means
of a guiding assembly (6), that is arranged to the
wall (5b') placed on the same side as the lamp space
(5a), such as by means of edges of the light openiﬁg

15 (A) being directed towards the end (2a) of the optical
fiber or accordingly.

5. Apparatus for optical fiber use, in which

light generating means (1), that are formed particu-

20 larly of a lamp and objective assembly (la, 1b) as
well as electronics (4) operating the above, are
arranged inside a uniform and essentially closed

casing structure (5), for directing of light to the

end of an optical fiber (2) for leading of same

25 further by the optical fiber (2) and, in which the
optical fiber (2) is being cooled by means of a

cooling device based on Peltier-phenomenon, characte-

rized in, that a Peltier-unit (3a) acting as the

cooling device (3) is placed in a cooling space (5b),

30 that is essentially apart from the lamp space (5a),
whereby a cooling air flow (w) being generated therein

is led further to the lamp space (5a) through a light
~opening (&), that ex1sts at least at the point of the

input end for light (2a) of the optlcal fiber, parti-

35 cularly to cool the 1light input end (2a) of the
optical fiber by means of forced convection by direc-

ting the said cooled air flow (w) towards the same.
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6. Light generating apparatus according to
claim 5, characterized in, that one or several blowers
(3b) are arranged to the lamp space (5a) and/or the
electronics space (5c), to achieve the cooling air

5 flow (w) by:"iéééiﬁé;mﬁhé éame out from thé casing
structﬁre (5)'pféféfébly as a flow-through through the
end wall (5x) opposite to the cooling device (3).

7. Light generating apparatus according to claim

10 5 or 6, characterized in, that the cold side of the
Peltier-unit (3a) is arranged in connection with one
or several internal surfaces of the cooling space
{5b) , preferably by exploiting a metal structured wall
construction, such as made of aluminium, and the warm

15 side of the same in connection with one or several
outer surface of the casing structure (5), that is
preferably profiled for making the thermal exchange
more efficient.

20 8. Light generating apparatus according to any
of the above claims 5-7, characterized in, that a
guiding assembly (6) is arranged to the cooling space
(5b), such as to.tpe wall (5b'), that is placed on the
same side as the lamp space (5a), that is carried out

25 by such as edges of the light opening (A) being
directed towards the end (2a) of the optical fiber or
accordingly, to quide passage of the cooling air flow
(w) to the light input end (2a) of the optical fiber.

-



