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lowing description taken in conjunction with a prefer- red embodiment
thereof with reference to the accom- The present invention relates to light
beam hea-  panying drawing, wherein: ters for use in soldering, brazing and
welding small   Fig. 1 is a schematic view of a light beam heater
components, electronic components, and the like   5   according to a
preferred embodiment of the present and in heating and joining plastics,
resins, and the  invention. like.
The light beam heater includes a lamp 1 such as, In general, light energy
emitted from a lamp, for  for example, a xenon lamp, a reflector 3
encompass- example a xenon lamp, varies according to a value of  ing the
lamp 1, a fiber cable 5 having a first end 6 for electric current fed to
the lamp. Accordingly, in light  10  receiving light energy from the lamp
1, and a con- beam heaters employing such a lamp, light energy   denser
lens mechanism 8 coupled with a second end emitted from the lamp i.e.,
light energy applied to an  of the fiber cable 5. An ellipsoidal reflector
can be pre- object to be processed is set by properly setting the  ferably
employed as the reflector 3. A light emitting value of electric current fed
to the lamp.         point 2 of the lamp 1 is located on a first focal
point In conventional light beam heaters, however,  15  of the reflector 3
whereas the endsurface of the first even if the value of electric current
fed to the lamp is  end 6 of the fiber cable 5 is located on a second focal
substantially constant, light energy emitted from the  point 4 of the
reflector 3. Light energy emitted from lamp varies due to deterioration of
the lamp with age,  the light emitting point 2 of the lamp 1 is reflected
by circumferential environments or variability in perfor-  the reflector 3
and is focused on the second focal mance of the lamp itself.
20  point 4. The fiber cable 5 accommodates a large num- From
US-A-3,822,097 an optical system  is      ber of, for example about 200,
optical fibers each hav- known by which the light absorbance of a fluid
within  ing a diameter of 0.2 mm. The light beam heater fur- an absorbance
cell is measured. In order to have def-  ther includes a fiber cable 5a
branched from the fiber inite measuring conditions, the light amount of a
light  cable 5 and having a first end bundled together with radiating
member is controlled by a feedback loop   25  that of the fiber cable5,
andasolarcell 10 confronting comprising a light detector, control means and
a light  a second end of the fiber cable 5a. The fiber cable 5a source.
This system is, however, not concerned with  accommodates three or four
optical fibers. The fiber a light beam heater.
cables 5 and 5a receive light energy focused on the From US-A-4,633,872 a
laseroptical delivery ap-  second focal point 4 of the reflector 3 and
transmitthe paratus is known comprising a laser tube and optical  30  light
energy to the condenser lens mechanism 8 and means for transmitting the
output to an optical fiber.  to the solar cell 10. The light energy
transmitted tothe These optical means are provided with a half mirror
condenser lens mechanism 8 is focused on a focal from which a certain light
amount is branched to a  point 9 in close proximityto an object 7 to be
process- light detector for controlling the output power of the  ed. The
solar cell 10 generates- electricity in compli- laser tube through a
feedback circuit.        35  ance with the intensity of the light energy
received. It is an object of the present invention to provide  The light
beam heater also includes a controller 11 an improved light beam heater
capable of performing  and a power source 12. The controller 11 controls
the a stable heat processing with respect to an object by  power source 12
in compliance with the magnitude of making the light energy emitted from a
lamp substan-  electric current generated by the solar cell 10 to con-
tially constant.                              40  trol a lamp current I
flowing into the lamp 1. According to the invention, a light beam heater Is
The light beam  heater having the above- comprising a lamp; a reflector for
focusing light ener-  described construction operates as follows. gy
emitted from said lamp on a first location; a power  Supplying the lamp 1
with the lamp current I from source for supplying an electric current to
said lamp;  the power source 12 causes the lamp 1 to emit light a bundle of
optical fibers for transmitting the light en-  45  energy. The light energy
Is reflected by the reflector ergy focused on said first location to a
second loca-  3 and is focused on the second focal point 4 where the tion
apart from said first location; a limited number of  light energy enters
the fiber cables 5 and 5a. The fiber optical fibers branched from said
bundle of optical fib-  cables 5 and 5a transmit the lightenergy until the
light ers; a detector means comprising a photoelectric con-  energy reaches
the condenser lens mechanism 8 and version element for providing an output
upon receipt  50  the solar cell 10, respectively. The light energy re- of
light energy that is branched from the focused light  ceived by the
condenser lens mechanism 8 is focused 



energy by said limited number of optical fibers; and a  on the focal point
9 for the subsequent heat- controller for controlling the electric current
flowing  processing with respect to the object 7. into said lamp by
controlling said power source upon  Part of the lightenergyfocused on the
second fo- judgement of the amount of light energy based upon  55  cal
point 4 is transmitted to the solar cell 10 through the output from said
detector means.               the fibercable 5a. Upon receipt of the
lightenergy, the This and other objects and features of the pres-  solar
cell 10 generates electricity. The controller 11 ent invention will become
more apparent from the fol-  calculates the amount of light energy applied
to the 2    3                   EP 0 521 178 B1                 4 object 7
on the basis of the magnitude of electric cur-  tector means (10). rent
generated by the solar cell 10. If a calculated val- ue is less than the
amount of light energy set in ad- vance, the controller 11 controls the
powersource 12  PatentansprOche to increase the lamp current I. In
contrast, if the for-   5 mer is greater than the latter, the power source
12 is  1. Lichtstrahl-Heizvorichtung mit elner Lampe (1), controlled to
reduce the lamp current I. In thisway, the  einem Refiektor (3) zum
Fokussieren dervon der light energy applied to the object 7 is controlled
to be  Lampe (1) emittlerten Lichtenergie auf eine erste substantially
constant.                                Stelle (4), According to the
above-described embodiment,  10   einer Stromversorgung (12) zum Zufihren
von light energy to be used in the heat-processing can be  elektrischem
Strom an die Lampe (1), maintained at a magnitude set in advance by
directly   einem B(Indel optischer Fasern (5) zum Obertra- controlling
light energy required for the heat-        gen der auf die erste Stelle (4)
fokusslerten Licht- processing. As a result, the quality of objects experi-
energie an eine zweite Stelle, die von der ersten encing the
heat-processing is stabilized and the rel-  15  Stelle (4) getrennt
angeordnet ist, ability thereof would be enhanced.
einer begrenzten Anzahl von optischen Fasern It is to be noted here that in
the above-described  (5a), die eine Abzweigung vom Bundel optischer
embodiments, although a solar cell is employed as a    Fasern (5) bilden,
light-electricity conversion element, a photodiode or  einem Detektor (10)
mit einem fotoelektrischen cadmium sulfide (CdS) may be used. In such a
case,  20  Wandlerelement zur Abgabe eines Ausgangssi- since the value of
resistance varies according to the  gnals nach Empfang von Lichtenergie,
die Ober amount of light energy received, the amount of light   die
begrenzte Anzahl von optischen Fasern (5a) energycan bedetermined based
uponthevalueofre-         von der fokussierten Lichtenergie abgezweigt
sistance for the control of the lamp current I.        wurde, und As is
clear from the above, in the preferred em-  25  elnem Regler (11) zum
Regein des in die Lampe bodiments of the present invention, the value of
elec-  (1) fliel~enden elektrischen Stromes auf der Ba- tric current
flowing into the lamp is controlled in ac-  sis des Ausgangssignals des
Detektors (10) cordance with the amount of light energy detected.     durch
das Steuern der Stromversorgung (12) Accordingly, the amount of light
energy for use in     entspechend der Lichtenergiemenge. heat-processing
objects can be maintained substan-  30 tially constant regardless of
deterioration of the lamp with age, variability in performance of the lamp
itself  Revendications orthe like. As a result, the qualityof the objects
is sta- bilized and the reliability thereof would be enhanced.  1.
Dispositif de chauffage par faisceau lumineux, 35      comprenant: une
lampe (1); Claims                                                 un
r6flecteur (3) servant A focaliser l'6nergie lu- mineuse 6mise par ladite
lampe (1) sur un pre- 1. A light beam heater comprising:
mier emplacement (4); a lamp (1);                                40
une source d'alimentation 6lectrique (12) servant 



a reflector (3) for focusing light energy emitted  b fournir un courant
6lectrique a ladite lampe (1); from said lamp (1) on a first location (4);
un faisceau de fibres optiques (5) servant A a power source (12) for
supplying an electric cur-  transmettre lenergie lumineuse focalis6e sur
le- rent to said lamp (1);                             dit premier
emplacement (4) 3 un deuxibme em- a bundle of optical fibers (5) for
transmitting the   45  placement s6par6 dudit premier emplacement light
energy focused on said first location (4) to a  (4); second location apart
from said first location (4);  un nombre limiti de fibres optiques (5a) se
rami- a limited number of optical fibers (5a) branched   fiant A partir
dudit faisceau de fibres optiques from said bundle of optical fibers (5);
(5); a detector means (10) comprising a photoelectric  50  un moyen
d6tecteur (10) comprenant un element conversion element for providing an
output upon    de conversion photo-6lectrique, qui sert A produl- receipt
of light energy that is branched from the  re un signal de sortie dbs
r6ception de l'6nergie focused light energy by said limited number of
lumineuse qui est derives de l'nergie lumineuse optical fibers (5a); and
focalisde par ledit nombre limits de fibres opti- a controller
(11)forcontrolling the electric current  55  ques (Sa); et flowing into
said lamp (1) by controlling said pow-  un dispositif de commande (11)
servant A er source (12) upon judgement of the amount of     commander le
courant 6lectrique qui passe dans light energy based upon the output from
said de-   ladite lampe (1) en commandant ladite. source 3    object 7 on
the basis of the magnitude of electric cur-  tector means (10). rent
generated by the solar cell 10. If a calculated val- ue is less than the
amount of light energy set in ad- vance, the controller 11 controls the
power source 12  PatentansprOche to increase the lamp current I. In
contrast, if the for-   5 mer is greater than the latter, the power source
12 is  1. Lichtstrahl-Heizvorrichtung mit einer Lampe (1), controlled to
reduce the lamp current I. In this way, the  elnem Reflektor (3) zum
Fokussieren dervon der light energy applied to the object 7 is controlled
to be  Lampe (1) emittierten Lichtenergie auf sine erste substantially
constant.                                Stelle (4), According to the
above-described embodiment,  10   einer Stromversorgung (12) zum ZufOhren
von light energy to be used in the heat-processing can be  elektrischem
Strom an die Lampe (1), maintained at a magnitude set in advance by
directly  einem BOndel optischer Fasern (5) zum Obertra- controlling light
energy required for the heat-        gen der auf die erste Stelle (4)
fokussierten Licht- processing. As a result, the quality of objects experi-
energie an eine zweite Stelle, die von der ersten encing the
heat-processing is stabilized and the reli-  15  Stelle (4) getrennt
angeordnet ist, ability thereof would be enhanced.                    elner
begrenzten Anzahl von optischen Fasern It is to be noted here that in the
above-described  (5a), die eine Abzweigung vom Bandel optischer
embodiments, although a solar cell is employed as a    Fasern (5) bilden,
light-electricity conversion element a photodiode or  elnem Detektor (10)
mit einem fotoelektrischen cadmium sulfide (CdS) may be used. In such a
case,  20  Wandlerelement zur Abgabe eines Ausgangesi- since the value of
resistance varies according to the  gnals nach Empfang von Lichtenergie,
die aber amount of light energy received, the amount of light  die
begrenzte Anzahl von optischen Fasern (6a) energy can be determined based
upon the value of re-  von der fokussierten Lichtenergie abgezweigt
sistance for the control of the lamp current I.       wurde, und As is
clear from the above, in the preferred em-  25  einem Regler (11) zum
Regeln des in die Lampe bodiments of the present invention, the value of
elec-  (1) flieBenden elektrischen Stromes auf der Ba- tric current flowing
into the lamp is controlled in ac-  sis des Ausgangssignals des Detektors
(10) cordance with the amount of light energy detected.    durch das
Steuern der Stromversorgung (12) Accordingly, the amount of light energy
for use in     entspechend der Lichtenergiemenge. heat-processing objects
can be maintained substan-  30 



tially constant regardless of deterioration of the lamp with age,
variability in performance of the lamp itself  Rovendicatlons orthe like.
As a result, the quality of the objects is sta- bilized and the reliability
thereof would be enhanced.  1. Dispositif de chauffage par faisceau
lumineux, 35      comprenant: une lamps (1); Claims
un riflecteur (3) servant A focaliser N'nergie lu- mineuse imise par ladite
lampe (1) sur un pre- 1. A light beam heater comprising:
mier emplacement (4); a lamp (1);                                40
une source d'alimentation 6lectrique (12) servant a reflector (3) for
focusing light energy emitted  a fournirun courantilectrique a ladites
lampe (1); from said lamp (1) on a first location (4);        un faisceau
de fibres optiques (5) servant a a power source (12) forsupplying an
electric cur-  transmettre l'6nergie lumineuse focalisie sur le- rent to
said lamp (1);                             dit premier emplacement (4) A un
deuxitme em- a bundle of optical fibers (5) for transmitting the   45
placement sipard dudit premier emplacement light energy focused on said
first location (4) to a  (4); second location apart from said first
location (4);  un nombre limits de fibres optiques (5a) se rami- a limited
number of optical fibers (6a) branched   fiant A partir dudit faisceau de
fibres optiques from said bundle of optical fibers (5);            (5); a
detector means (10) comprising a photoelectric  50  un moyen ditecteur (10)
comprenant un element conversion element for providing an output upon    de
conversion photo-ilectrique, qui sert A produl- receipt of light energy
that is branched from the  re un signal de sortie des reception de
l'hnergie focused light energy by said limited number of     lumineuse qui
est derivie de lMnergie lumineuse optical fibers (5a); and
focalisie par ledit nombre limits de fibres opti- a controller (11)for
controlling the electric current  55  ques (5a) ; et flowing into said lamp
(1) by controlling said pow-  un dispositif de commande (11) servant A er
source (12) upon judgement of the amount of     commander le courant
tlectrique qui passe dans light energy based upon the output from said de-
ladite lampe (1) en commandant ladite source 3    d'alimentation 6lectrique
(12) a partir d'une d6ci- sion concernant la quantit6 d'6nergie lumineuse
reposant sur Ie signal de sortie dudit moyen d6- tectour (10). 5 10 15 20
25 30 35 40 45 50 55 4    


