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(54) DEUTERIUM LAMP BOX AND PORTABLE LIGHT SOURCE

(57) In a deuterium lamp box 50 in accordance with
the present invention, a wavelength of light different
from that of a deuterium lamp 10 can be forwardly let
out from a light exit opening 69. Namely, when the deu-
terium lamp 10 of a see-through type is lit, the light gen-
erated from the deuterium lamp 10 can be let out from
the light exit opening 69. When a second lamp 85 is lit
while the deuterium lamp 10 is turned off, the light gen-
erated from the second lamp 85 passes through the

deuterium lamp 10 while in a state collected by a lens
84, and is let out from the light exit opening 69. When
the deuterium lamp 10 and the second lamp 85 are lit
at the same time, different wavelengths of light are let
out from the light exit opening 69 while in a mixed state.
Thus, three kinds of light can be made depending on
how the lamps 10, 85 are lit, whereby this lamp box is
considered to have a versatility much higher than that
of a lamp box accommodating only one lamp.
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Description

Technical Field

[0001] The present invention relates to a lamp box for
accommodating a deuterium lamp, and a portable light
source apparatus which can be carried to work sites.

Background Art

[0002] Conventionally known as a technique in such
a field is Japanese Patent Application Laid-Open No.
HEI 8-329732. The lamp box disclosed in this publica-
tion is constructed as a block body, into which a deute-
rium lamp is inserted, whereas a predetermined wave-
length of light emitted from the deuterium lamp is guided
to a measurement optical system. The lamp box has
ventilation holes for passing cooling winds there-
through, whereas the deuterium lamp is appropriately
cooled by the cooling winds.

Disclosure of the Invention

[0003] However, the following problem exists in the
above-mentioned conventional deuterium lamp box.
Namely, the light emitted from the lamp box is that from
the deuterium lamp alone. When utilizing this lamp box
in a measurement apparatus, objects to be measured
can be illuminated with no wavelength of light other than
that from the deuterium light as a matter of course. This
lamp box is not supposed to mount lamps other than the
deuterium lamp, and accommodates only the deuterium
lamp for emitting a single wavelength of light, without
taking account of versatility. Meanwhile, Japanese Pat-
ent Application Laid-Open No. HEI 8-233659 discloses
an apparatus in which two kinds of lamps are arranged,
from which respective light beams are taken out by use
of an optical system.
[0004] In order to overcome the problem mentioned
above, it is an object of the present invention to provide
a deuterium lamp box and portable light source appara-
tus having a high versatility in particular.
[0005] The deuterium lamp box in accordance with a
first aspect comprises a lamp accommodating body for
inserting a deuterium lamp therein; a light exit opening,
formed in the lamp accommodating body, for forwardly
letting out light emitted from the deuterium lamp; a light
entrance opening, formed in the lamp accommodating
body, opposing the light exit opening; a condenser lens
disposed on the light entrance opening side on an opti-
cal axis passing the light exit opening and the light en-
trance opening; and a second lamp disposed behind the
light entrance opening on the optical axis.
[0006] In this deuterium lamp box, two kinds of lamps
can be arranged in series, which makes it possible to
forwardly let out a wavelength of light different from that
of the deuterium lamp by way of one light exit opening.
Namely, when a see-through type deuterium lamp is lit,

light generated by the deuterium lamp can be let out
from the light exit opening. When the second lamp is lit
while the deuterium lamp is turned off, the light gener-
ated from the second lamp passes through the deuteri-
um lamp while in a state collected by the lens, and is let
out from the light exit opening. Further, when the deu-
terium lamp and the second lamp are lit at the same
time, different wavelengths of light are let out from the
light exit opening while in a mixed state. Thus, three
kinds of light can be made depending on how the lamps
are lit, whereby this lamp box is considered to have a
versatility much higher than that of a lamp box accom-
modating only one kind of lamp. The deuterium lamp
utilized in this lamp box is not limited to those of see-
through type, whereas typical deuterium lamps can also
be utilized as a matter of course as long as they are used
such that the second lamp is not lit. In this regard, the
lamp box has a quite high versatility, which is realized
by providing the lamp box with the second lamp and the
condenser lens while arranging the light exit opening
and the light entrance opening on the optical axis.
[0007] Preferably, in the lamp box in accordance with
a second aspect, a lamp house in which the condenser
lens and the second lamp are disposed in front and rear
parts is made detachable with respect to the lamp ac-
commodating body. In this case, since the lamp house
accommodating the condenser lens and second lens
therein is employed, the second lamp required by a user
can easily be mounted, while it becomes easier to re-
place the second lamp and a focusing lens at the same
time and maintain them. These components can be as-
sembled into the lamp box while in a state where the
matching between the second lamp and the condenser
lens is optimized, and various kinds of second lamps
can be utilized, whereby its usable range is widened
greatly.
[0008] Preferably, in the lamp box in accordance with
a third aspect, the condenser lens is disposed in the
lamp accommodating body, the second lamp is dis-
posed in the lamp house, and the lamp house is made
detachable with respect to the lamp accommodating
body. In this case, since the lamp house accommodat-
ing the second lamp therein is employed, the required
second lamp can easily be mounted, and it becomes
easier to replace and maintain the second lamp alone.
[0009] Preferably, in the lamp box in accordance with
a fourth aspect, the lamp accommodating body is inte-
grally formed with an optical passage outwardly extend-
ing from the light entrance opening, whereas the con-
denser lens and the second lens are disposed in front
and rear parts of the optical passage, respectively. This
configuration aims at reducing the number of compo-
nents and lowering the cost.
[0010] Preferably, in the lamp box in accordance with
a fifth aspect, the second lamp is made insertable with
respect to a lamp insertion port formed on the optical
axis. When such a configuration is employed, since the
lamp insertion port is positioned on the optical axis, it
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becomes easier to set the light emission point of the sec-
ond lamp onto the optical axis, which makes it possible
to securely mount the lamp.
[0011] Preferably, in the lamp box in accordance with
a sixth aspect, the condenser lens is disposed on the
light exit opening side on the optical axis. When such a
configuration is employed, light generated from the deu-
terium lamp can securely be emitted while being collect-
ed.
[0012] Preferably, in the lamp box in accordance with
a seventh aspect, the deuterium lamp is of a see-
through type which emits light forward and forwardly
passes therethrough light incident thereon from behind.
When such a lamp is employed, the light of the second
lamp can pass through the deuterium lamp, so as to be
emitted from one light exit opening.
[0013] The portable light source apparatus in accord-
ance with an eighth aspect includes a lamp box, secured
within a housing, for accommodating a deuterium lamp
generating a predetermined wavelength of light; and a
power unit, secured within the housing, for driving the
deuterium lamp; wherein the lamp box comprises a
lamp accommodating body for inserting a deuterium
lamp therein; a light exit opening, formed in the lamp
accommodating body, for forwardly letting out light emit-
ted from the deuterium lamp; a light entrance opening,
formed in the lamp accommodating body, opposing the
light exit opening; a condenser lens disposed on the light
entrance opening side on an optical axis passing the
light exit opening and the light entrance opening; and a
second lamp disposed behind the light entrance open-
ing on the optical axis.
[0014] This light source apparatus is an apparatus
which can forwardly let out a wavelength of light different
from that of the deuterium lamp by way of the light exit
opening. Namely, when a see-through type deuterium
lamp is lit, light generated by the deuterium lamp can be
let out from the light exit opening. When the second lamp
is lit while the deuterium lamp is turned off, the light gen-
erated from the second lamp passes through the deu-
terium lamp while in a state collected by the lens, and
is let out from the light exit opening. Further, when the
deuterium lamp and the second lamp are lit at the same
time, different wavelengths of light are let out from the
light exit opening while in a mixed state. Thus, three
kinds of light can be made depending on how the lamps
are lit, whereby this apparatus is considered to have a
versatility much higher than that of a lamp box accom-
modating only one kind of lamp. The deuterium lamp
utilized in this apparatus is not limited to those of see-
through type, whereas typical deuterium lamps can also
be utilized as a matter of course as long as they are used
such that the second lamp is not lit. In this regard, this
apparatus is considered to be an apparatus having a
quite high versatility and a quite wide range of applica-
tion.
[0015] Preferably, the deuterium lamp box in accord-
ance with a ninth aspect has a light guide tube secured

to the lamp box so as to extend the light exit opening of
the lamp box, and the condenser lens disposed within
the light exit opening of the lamp box and held and se-
cured between the light guide tube and the lamp accom-
modating body. When such a configuration is employed,
it becomes possible for the condenser lens to be built in
easily and appropriately, so that the condenser lens can
be disposed so as to approach the deuterium lamp,
whereby a larger quantity of light can be collected, which
can increase the optical intensity. Also, the securing by
sandwiching improves the workability in assembling the
condenser lens.
[0016] Preferably, in the deuterium lamp box in ac-
cordance with a tenth aspect, the deuterium lamp is of
a see-through type which emits light forward and for-
wardly passes therethrough light incident thereon from
behind. When such a lamp is employed, the light of the
second lamp can pass through the deuterium lamp, so
as to be emitted from one light exit opening.

Brief Description of the Drawings

[0017]

Fig. 1 is a perspective view showing an embodiment
of the deuterium lamp employed in the deuterium
lamp box and light source apparatus in accordance
with the present invention;
Fig. 2 is a transverse sectional view of Fig. 1;
Fig. 3 is a perspective view showing the exterior of
the portable light source apparatus in accordance
with the present invention;
Fig . 4 is a sectional view of the light source appa-
ratus shown in Fig. 3;
Fig. 5 is a sectional view of the light source appa-
ratus shown in Fig. 3;
Fig. 6 is a sectional view showing a first embodi-
ment of the deuterium lamp box in accordance with
the present invention;
Fig. 7 is a sectional view showing a second embod-
iment of the deuterium lamp box in accordance with
the present invention;
Fig. 8 is a sectional view showing a third embodi-
ment of the deuterium lamp box in accordance with
the present invention; and
Fig. 9 is a sectional view showing a fourth embodi-
ment of the deuterium lamp box in accordance with
the present invention.

Best Modes for Carrying Out the Invention

[0018] In the following, preferred embodiments of the
deuterium lamp box and portable light source apparatus
in accordance with the present invention will be ex-
plained in detail with reference to the drawings.
[0019] Fig. 1 is a perspective view showing a deute-
rium lamp employed in the portable light source appa-
ratus in accordance with the present invention. The deu-
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terium lamp 10 is not only a discharge lamp of a side-
on type which emits ultraviolet rays (200 to 400 nm) from
a side thereof, but also of a see-through type which can
pass therethrough a different kind of light from behind.
Such a deuterium lamp can illuminate an object to be
inspected placed in front of the lamp 10 with light gen-
erated from another lamp disposed behind the lamp 10.
[0020] In this deuterium lamp 10, a light-emitting unit
assembly 20 is accommodated within a cylindrical en-
velope 11 made of glass, whereas about several Torr of
deuterium gas (not depicted) are encapsulated therein.
Formed at the bottom of the envelope 11 is a stem 12
made of glass. The envelope 11 is formed from UV-
transmitting glass, silica glass, or the like having a favo-
rable UV transmissivity.
[0021] In the stem 12, four lead pins 13 to 16 are ar-
ranged and secured in parallel in a row, whereas each
of the lead pins 13 to 16 penetrates through the stem
12 and is coated with an insulating material so as to be
drawn out as a lead 17, which is connected to an exter-
nal power supply (not depicted). The light-emitting unit
assembly 20 has a front face cover 23 made of a metal
(Ni or SUS) or ceramics, which is disposed in a front
part; an anode support member 22 made of ceramics,
which is disposed in a rear part; and a spacer 21 made
of ceramics, which is disposed between the anode sup-
port member 22 and the front face cover 23.
[0022] The configuration of the light-emitting unit as-
sembly 20 will now be explained in detail.
[0023] As shown in Figs. 1 and 2, an anode 24 made
of a metal is secured to the leading end of the lead pin
14. The anode 24 is fixed at the leading end of the lead
pin 14. The anode support member 22 is formed with a
light entrance opening 22A extending in a direction or-
thogonal to the tubular axis L, whereas a light-transmit-
ting hole 24A concentric therewith is formed in the an-
ode 24. Therefore, the light entrance opening 22A and
the light-transmitting hole 24A enable the light from be-
hind to enter the light-emitting unit assembly 20.
[0024] The back face of the anode 24 abuts against
the anode support member 22 so as to be supported
thereby, whereas the anode support member 22 is inte-
grally formed from ceramics having an electrically insu-
lating property and a high thermal conductivity. There-
fore, the anode support member 22 can act as a heat
sink with respect to the anode unit 24 at a high temper-
ature, thereby efficiently emanating the heat accumulat-
ed in the light-emitting unit assembly 20 to the outside.
[0025] The spacer 21 disposed in front of the anode
support member 22 is formed with a rectangular open-
ing part 27, which is located in front of the light entrance
opening 22A. A focusing electrode fixing plate 28, made
of a metal, is disposed so as to abut against the spacer
21. A focusing electrode unit 29 made of a metal is se-
cured to the front face of the focusing electrode fixing
plate 28. The focusing electrode fixing plate 28 is se-
cured to the front face of the spacer 21, whereas the
focusing electrode unit 29 has a focusing opening 29a

disposed so as to face to the opening part 27 of the spac-
er 21 and have an opposing relationship with the light-
transmitting hole 24A.
[0026] The front face cover 23 is formed so as to have
a substantially U-shaped cross section and secured to
the front face of the spacer 21. Formed at the center of
the front face cover 23 is an opening window 30 for pro-
jecting ultraviolet rays, which is in an opposing relation-
ship with the focusing opening 29a and light-transmitting
hole 24A. Hence, since the light entrance opening 22A,
light-transmitting hole 24A, focusing opening 29a, and
opening window 30 are arranged in a row, the light hav-
ing entered the light-emitting unit assembly 20 is emitted
from the opening window 30. Disposed within a space
S formed by the front face cover 23 and the spacer 21
is a spiral hot cathode 31 for generating thermions. The
hot cathode 31 is disposed at a position shifted from the
optical path, i.e., at a side portion within the front face
cover 23.
[0027] Between the hot cathode 31 and the focusing
electrode unit 29, a discharge current plate 32 made of
a metal (Ni or SUS) or ceramics is disposed at a position
shifted from the optical path. One end of the discharge
current plate 32 is secured to the front face of the spacer
21, whereas the other end abuts against the inner wall
face of the front face cover 23. Also, the discharge cur-
rent plate 32 is formed with a slit 32a which communi-
cates the hot cathode 31 and the focusing electrode unit
29 tc each other, thereby shaping the current of the ther-
mions generated from the hot cathode 31.
[0028] Actions of the above-mentioned deuterium
lamp 10 will now be explained.
[0029] First, during a period of about 20 seconds be-
fore discharging, a power of about 10 W is supplied from
an external power supply (not depicted) to the hot cath-
ode 31, so as to preheat the latter. Thereafter, an AC
open voltage of about 150 V is applied between the hot
cathode 31 and the anode 24, so as to prepare for arc
discharge.
[0030] After the preparation, a trigger voltage of 350
to 500 V is applied between the hot cathode 31 and the
anode 24. At this time, the thermions emitted from the
hot cathode 31 pass through the elongated slit 32a of
the discharge current plate 32, so as to reach the anode
24 while being converged by the focusing opening 29a
of the focusing electrode unit 29. Subsequently, arc dis-
charge occurs in front of the focusing opening 29a, and
ultraviolet rays taken out from arc balls caused by the
arch discharge pass through the opening window 30
and then are transmitted through the peripheral face of
the envelope 11 made of glass, so as to be emitted to
the outside. At this time, the anode unit 24 and anode
support member 29 attain a high temperature exceeding
several hundred °C, and this heat is kept on being emit-
ted to the outside by the anode support member 22 and
spacer 21 made of ceramics when appropriate.
[0031] Another kind of lamp 85 is disposed behind the
deuterium lamp 10. As the lamp 85 is lit, the light having
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entered the light entrance opening 22A passes through
the light-transmitting hole 24A and the focusing opening
29a, so as to be emitted from the opening window 30.
When the deuterium lamp 10 and the lamp 85 are lit at
the same time, different wavelengths of light can be
mixed within the light-emitting unit assembly 20, and
thus mixed light can be emitted from the opening win-
dow 30. Therefore, light having a wide range of wave-
length which cannot be generated by the deuterium
lamp 10 alone can be emitted from the opening window
30.
[0032] A portable light source apparatus utilizing the
above-mentioned deuterium lamp 10 will now be ex-
plained.
[0033] As shown in Figs. 3 to 5, a light source appa-
ratus 40 is a very compact, lightweight, easy-to-carry
apparatus having a length of about 26 cm, a width of
about 16 cm, a height of about 12 cm, and a weight of
about 3 kg. The light source apparatus 40 has a housing
41, made of steel, having a rectangular parallelepiped
form. Within the housing 41, a deuterium lamp box
(hereinafter simply referred to as "lamp box") 50 made
of aluminum for accommodating the deuterium lamp 10
is secured to a bottom faceplate 41a in a front part,
whereas a cooling fan 43 for producing a forcible flow
of air within the housing 41 is secured to a back face-
plate 41b in a rear part.
[0034] Between the cooling fan 43 and the lamp box
50, a power unit 44 is secured to the bottom faceplate
41a, whereas the power unit 44 is divided into left and
right parts by an AC/DC converter 44A and a lamp driv-
ing power circuit 44B. When a power switch 45 disposed
at the back faceplate 41b of the housing 41 is turned
ON, a desirable current is supplied to the deuterium
lamp 10 by way of the power unit 44, whereby the cool-
ing fan 43 starts rotating.
[0035] In view of the carrying and handling outdoors
and indoors, a handle 46 and rubber-made legs 47 are
attached to the light source apparatus 40. Also, the
housing 41 is provided with an LED lamp 48 for indicat-
ing the ON/OFF of the power, and an LED lamp 49 for
indicating the ON/OFF of the deuterium lamp 10 in order
to improve the convenience of operators.
[0036] Thus, the portable light source apparatus 40 is
an apparatus for lighting/blinking the deuterium lamp 10.
Meanwhile, the deuterium lamp 10 does not operate sta-
bly when simply cooled. This is because of the fact that
the deuterium lamp 10 maintains a low pressure state
(e.g., about 1/100 atm) therewithin, thus having an out-
put characteristic which is quite susceptible to temper-
ature changes.
[0037] Hence, such a deuterium lamp 10 is accom-
modated in the lamp accommodating body 42 and, at
the same time, in the housing 41 in order for the influ-
ence of temperature changes in the outside air to be-
come very small. Namely, the deuterium lamp 10 is en-
veloped not only by the lamp accommodating body 42
but also by the housing 41, thereby being accommodat-

ed in a double shield structure. As a result, the temper-
ature change of the housing 41, which is the most likely
to be affected by the outside air, is harder to be trans-
mitted to the deuterium lamp 10, whereby the latter can
be utilized for a long period of time without taking ac-
count of the changes in weather during outdoor opera-
tions or influences of air conditioners and the like during
indoor operations.
[0038] As shown in Figs. 4 and 5, the lamp box 50 has
the lamp accommodating body 42 formed into a rectan-
gular parallelepiped from a hollow block made of alumi-
num in view of thermal conduction. In the lamp accom-
modating body 42, the deuterium lamp 10 is inserted
into a cylindrical lamp accommodating space P from
thereabove while in a state where its stem 12 side is
oriented upward. Since the leads 17 are located on the
upper side, operations for connecting them to respective
terminals become easier within the housing 41. Also, at
the time of replacing the lamp, the operation can be car-
ried out such that the opening 55 for inserting the lamp
in the lamp accommodating body 42 is looked into from
thereabove, whereby the lamp 10, which is likely to
break, can be replaced safely.
[0039] Here, as shown in Figs. 1 and 4, a flange part
56 made of a metal is secured to the deuterium lamp 10
by an adhesive or the like in order to facilitate the mount-
ing thereof to the lamp accommodating body 42. From
an end part of a tubular barrel 57 surrounding the stem
12 side of the deuterium lamp 10, the flange part 56
projects in a direction perpendicular to the tubular axis
L of the lamp 10. Since such a flange part 56 is provided,
the operation for replacing the lamp can be carried out
while the flange part 56 is picked up by fingers, so that
no fingers come into contact with the glass part of the
envelope 11, whereby the luminance can be prevented
from becoming uneven due to smudges such as finger-
prints.
[0040] The flange part 56 abuts against the upper end
42A of the lamp accommodating body 42. As a result,
the deuterium lamp 10 can easily be accommodated in
the lamp accommodating body 42 while in a suspended
state. Also, since the lamp accommodating body 42 and
the flange part 56 of the deuterium lamp 10 abut against
each other, the flange part 56 provides an appropriate
lid for the lamp accommodating space P, whereby cool-
ing winds can appropriately be prevented from entering
the lamp accommodating space P.
[0041] Further, it is necessary that the mounting po-
sition of the deuterium lamp 10 be made constant within
the lamp accommodating body 42. Therefore, a posi-
tioning pin 57 projects from the upper end 42A of the
lamp accommodating body 42, so as to be inserted into
a cutout groove 58 of the flange part 56. Consequently,
the lamp replacing operation can be carried out securely
without mistaking the front and rear of the deuterium
lamp 10 for each other. For securing the deuterium lamp
10 to the lamp accommodating body 42, the flange part
56 is formed with screw insertion holes 59. Hence, when
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screws 61 are threaded into the lamp accommodating
body 42 through the screw insertion holes 59, the flange
part 56 is firmly secured to the lamp accommodating
body 42.
[0042] For facilitating the lamp replacing operation,
the housing 41 is provided with a detachable upper lid
62 facing to the lamp insertion opening 55 of the lamp
accommodating body 42. The upper lid 62 can be
opened and closed upon attaching and detaching rou-
lette screws 63. When such an upper lid 62 is employed,
the upper lid 62 can easily be removed during the lamp
replacing operation, so that the operation can be carried
out while the lamp accommodating body 42 is looked
into from thereabove, whereby the lamp 10, which is
easy to break, can be replaced safely.
[0043] The lamp accommodating body 42 is secured
so as to be separated from the bottom faceplate 41a of
the housing 41. Specifically, a sheet-like heat insulating
member (first heat insulating plate) 65 made of ceramics
is insertedbetween the bottom faceplate 41a and the
bottom face 42B of the lamp accommodating body 42.
As a result, the housing 41 directly in contact with the
outside air and the lamp accommodating body 42 direct-
ly accommodating the deuterium lamp 10 are thermally
insulated from each other, whereby temperature chang-
es in the housing 41 are harder to be transmitted to the
lamp accommodating body 42.
[0044] A sheet-like vibration insulating member 66
made of rubber is disposed between the heat insulating
member 65 and the bottom faceplate 41a of the housing
41. The vibration insulating member 66, heat insulating
member 65, and lamp accommodating body 42 are se-
cured to the bottom faceplate 41a of the housing 41 by
four screws 67. In this case, each screw 67 is inserted
from below the bottom faceplate 41a so as to be thread-
ed into its corresponding screw hole 68 in the lamp ac-
commodating body 42. When the vibration insulating
member 66 is employed as such, the vibration received
by the housing 41 from the outside is harder to be trans-
mitted to the lamp accommodating body 42, so that the
deuterium lamp 10 is appropriately prevented from vi-
brating, whereby its output characteristic is stabilized.
[0045] As shown in Figs. 4 and 6, the front wall 42a
of the lamp accommodating body 42 is formed with a
light exit opening 69 which penetrates therethrough and
opposes the opening window 30 for projecting ultraviolet
rays. Further, an aluminum-made light guide tube 70 for
extending the light exit opening 69 is secured to the front
wall 42a of the lamp accommodating body 42 so as to
project forward. The light guide tube 70 is secured to the
lamp accommodating body 42 by four screws 73.
[0046] Such a light guide tube 70 is employed be-
cause it has been known that ozone is generated when
ultraviolet rays are emitted in the air and, consequently,
the ultraviolet rays should be kept from coming into con-
tact with the air as much as possible. Namely, since a
forcible flow of air is generated within the housing 41 by
the cooling fan 43, the air is always kept on being newly

supplied to a part where ultraviolet rays pass, so that a
large amount of ozone is generated, by which ozone
fluctuations may occur in the ultraviolet rays.
[0047] Therefore, the light guide tube 70 surrounds
the region through which the ultraviolet rays pass, and
is extended to the front faceplate 41d, so that cooling
winds are kept from colliding with the ultraviolet rays as
much as possible. Hence, when such a light guide tube
70 is employed, ozone is restrained from occurring in
the part through which the ultraviolet rays pass within
the housing 41, whereby the emitted light is appropri-
ately kept from fluctuating due to the occurrence of
ozone.
[0048] Since the light guide tube 70 is extended to the
vicinity of the front faceplate 41d, the light guide tube 70
approaches the housing 41, whereby thermal fluctua-
tions of the housing 41 are transmitted to the lamp ac-
commodating body 42 by way of the light guide tube 70.
Therefore, a disk-shaped heat insulating member (sec-
ond heat insulating plate) 74 made of ceramics is se-
cured to the leading end face of the light guide tube 70.
The heat insulating member 74 is secured to the light
guide tube 70 by screws which are not depicted.
[0049] The rear end of an adapter 76 for an optical
connector is inserted into the extended opening 71 of
the light guide tube 70 from the front end side thereof.
The front end of the adapter is exposed from the front
faceplate 41d of the housing 41. As a result, the adapter
76 makes it easier to connect with an optical fiber, which
is not depicted, in the outside of the housing 41. Also,
in cooperation with the light guide tube 70, a structure
in which the ultraviolet rays are very hard to be affected
by cooling winds is attained within the housing 41,
whereby the optical output characteristic can be stabi-
lized quite highly.
[0050] A condenser lens 80 is secured within the light
exit opening 69 of the lamp accommodating body 42.
The condenser lens 80 is disposed close to the deute-
rium lamp 10, so that it can collect a greater amount of
light, whereby the light intensity increases. For integrat-
ing the light guide tube 70 and the condenser lens 80
together, the condenser lens 80 may be secured within
the extended opening 71 of the light guide tube 70. In
this case, the condenser lens 80 attains a state where
it is built in the light guide tube 70 beforehand, whereby
the workability of assembling further improves.
[0051] As shown in Figs. 5 and 6, the lamp accommo-
dating body 42 is formed with a light entrance opening
81 at a position opposing the light exit opening 69. At
the position of the light entrance opening 81, a cylindri-
cal lamp house 82 is detachably attached to the rear
wall 42b of the lamp accommodating body 42. Formed
within the lamp house 82 is an optical passage 83 line-
arly extending along an optical axis G passing the light
exit opening 69 and light entrance opening 81. A con-
denser lens 84 is disposed on the front end side of the
optical passage 83, whereas the second lamp 85 is dis-
posed on the rear end side thereof. On the optical axis
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G passing the front condenser lens 80, the center of the
rear condenser lens 84 and the light-emitting part of the
second lamp 85 are disposed.
[0052] The condenser lens 84 fits into the front end of
the lamp house 82 so as to be secured therein, whereas
the rear end thereof is formed with a lamp insertion port
86, into which the second lamp 85 is inserted. The sec-
ond lamp 85 is a halogen lamp having a wavelength
band of 300 to 1100 nm, and is inserted into a socket 87
so as to be secured therein. Such a lamp 85 is freely
attached and detached by means of a fastening screw
88 threaded into the lamp house 82, which makes it eas-
ier to replace the lamp.
[0053] The lamp box 50 has an attachment hole 89,
formed in the lamp accommodating body 42, extending
from the light entrance opening 81. Apair of left and right
spring plungers 90 are threaded into the lamp accom-
modating body 42 so as to be secured therein, so that
the front ends of the spring plungers 90 face into the
attachment hole 89. On the other hand, the outer pe-
ripheral face of the leading end of the lamp house 82 is
formed with engagement holes 92 for receiving the re-
spective leading ends of the spring plungers 90.
[0054] Hence, when the lamp house 82 is inserted in-
to the attachment hole 89, the peripheral face of the
lamp house 82 causes pressure pins 90a of the spring
plungers 90 to retract against their spring forces. There-
after, when the lamp house 82 is kept on being further
pushed in, the leading ends of the pressure pins 90a
enter their corresponding engagement holes 92 of the
lamp house 82 due to their spring forces, whereby the
lamp house 82 is secured to the lamp accommodating
body 42 in a single operation. Thus, the pressure pins
90a of the spring plungers 90 and the engagement holes
92 of the lamp house 82 cooperate together so that the
lamp house 82 can freely be pulled out, whereby the
lamp 85 and the condenser lens 84 can be replaced at
the same time, which improves the workability in replac-
ing operations.
[0055] In order to stabilize the air flow within the hous-
ing 41 and improve the cooling efficiency, a radiation fin
93 having a T-shaped cross section extends between
the lamp accommodating body 42 and the cooling fan
43 as shown in Figs. 4 and 5. The radiation fin 93 is
formed from an aluminum material. Also, the radiation
fin 93 has a partition 93a extending perpendicularly to
the bottom faceplate 41a of the housing 41 between the
lamp accommodating body 42 and the cooling fan 43,
and a roof plate 93b disposed in the upper part of the
partition 93a so as to extend in a direction orthogonal to
the partition 93a (parallel to the bottom faceplate 41a).
[0056] The front end of the radiation fin 93 is in contact
with the lamp accommodating body 42, whereas the
other end is positioned near the cooling fan 43. Since
the radiation fin 93 is formed so as to have a T-shaped
cross section as such, cooling winds flow so as to be
suppressed by the roof plate 93b from thereabove,
whereby they are less likely to reach the upper faceplate

41e of the housing 41 and the upper lid 62 and can be
discharged efficiently and speedily.
[0057] A second embodiment will now be explained.
Here, constituents identical or equivalent to those in the
lamp box shown in Fig. 6 will be referred to with numer-
als or letters identical thereto.
[0058] As shown in Fig. 7, the lamp accommodating
body 42A of a lamp box 50A is formed with a light en-
trance opening 81 at a position opposing a light exit
opening 69, whereas a cylindrical lamp house 82A is
detachably attached to the rear wall 42b of the lamp ac-
commodating body 42A at the position where the light
entrance opening 81 is located.
[0059] Formed within the lamp house 82A is an optical
passage 83 linearly extending along the optical axis G
passing the light exit opening 69 and light entrance
opening 81. The second lamp 85 is disposed on the rear
end side of the optical passage 83, whereas the light-
emitting part of the second lamp 85 is disposed on the
optical axis G passing the front condenser lens 80. The
lamp 85 is inserted into the lamp insertion port 86 formed
at the rear end of the lamp house 82A.
[0060] Attached to the lamp accommodating body
42A is a condenser lens 84 positioned on the optical axis
G so as to face to the light entrance opening 81. The
condenser lens 84 is fastened and secured by a washer
94 from the outside. Further, the lamp box 50A has an
attachment hole 89, formed in the lamp accommodating
body 42A, extending from the light entrance opening 81.
The attachment hole 89 is formed with a female thread
part 95, whereas the outer peripheral face of the front
end of the lamp house 82A is formed with a male thread
part 96. When the male thread part 96 is screwed into
the female thread part 95, the lamp house 82A is remov-
able from the lamp accommodating body 42A.
[0061] A third embodiment will now be explained.
Constituents identical or equivalent to those of the lamp
box shown in Fig. 6 will be referred to with numerals or
letters identical thereto.
[0062] As shown in Fig. 8, the lamp accommodating
body 42B of a lamp box 50B is formed with a light en-
trance opening 81 at a position opposing a light exit
opening 69, and is integrally formed with an optical pas-
sage 83 outwardly extending from the light entrance
opening 81. A condenser lens 84 is secured to a front
part of the optical passage 83, whereas a lamp insertion
port 86 is formed in a rear part thereof. The optical pas-
sage 83 is formed within a cylindrical lamp house 82B
integrally formed with the lamp accommodating body
42B. Though the lamp house 82B cannot be removed
in this case, it is advantageous in reducing the number
of components, so as to lower the cost.
[0063] A fourth embodiment will now be explained.
Constituents identical or equivalent to those of the lamp
box shown in Fig. 6 will be referred to with numerals or
letters identical thereto.
[0064] As shown in Fig. 9, the lamp accommodating
body 42C of a lamp box 50C is formed with a light en-
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trance opening 81 at a position opposing a light exit
opening 69, and is integrally formed with an optical pas-
sage 83 outwardly extending from the light entrance
opening 81. A condenser lens 84 is secured to a front
part of the optical passage 83, whereas a lamp insertion
port 86 is formed in a rear part thereof. The optical pas-
sage 83 is formed within the lamp accommodating body
42C by enlarging the latter. Also, the lamp accommo-
dating body 42C improves its heat-radiating effect by
enlarging the surface area.
[0065] The present invention is not limited to the
above-mentioned embodiments. The second lamp 85 is
not limited to the halogen lamp. For example, it may be
a halide lamp or a lamp in a visible wavelength band
compensating for a wavelength band outside that of the
deuterium lamp. Also, the deuterium lamp mounted in
the lamp box is not limited to the see-through type,
whereas typical deuterium lamps can be mounted to
lamp boxes 50 to 50C as long as they are utilized such
that the second lamp 85 is not lit.
[0066] The deuterium lamp box in accordance with
the present invention attains the following effects since
it is configured as in the foregoing. Namely, it comprises
a lamp accommodating body for inserting a deuterium
lamp therein; a light exit opening, formed in the lamp
accommodating body, for forwardly letting out light emit-
ted from the deuterium lamp; a light entrance opening,
formed in the lamp accommodating body, opposing the
light exit opening; a condenser lens disposed on the light
entrance opening side on an optical axis passing the
light exit opening and the light entrance opening; and a
second lamp disposed behind the light entrance open-
ing on the optical axis; thereby enabling the deuterium
lamp box to have a high versatility.
[0067] The portable light source apparatus includes a
lamp box, secured within a housing, for accommodating
a deuterium lamp generating a predetermined wave-
length of light; and a power unit, secured within the
housing, for driving the deuterium lamp; wherein the
lamp box comprises a lamp accommodating body for
inserting a deuterium lamp therein; a light exit opening,
formed in the lamp accommodating body, for forwardly
letting out light emitted from the deuterium lamp; a light
entrance opening, formed in the lamp accommodating
body, opposing the light exit opening; a condenser lens
disposed on the light entrance opening side on an opti-
cal axis passing the light exit opening and the light en-
trance opening; and a second lamp disposed behind the
light entrance opening on the optical axis; thereby ena-
bling the apparatus to have a high versatility and a wide
range of application.

Industrial Applicability

[0068] The present invention can be utilized in a lamp
box and portable light source apparatus for accommo-
dating a deuterium lamp.

Claims

1. A deuterium lamp box comprising a lamp accom-
modating body for inserting a deuterium lamp there-
in, said deuterium lamp accommodating body hav-
ing a light exit opening for forwardly letting out light
emitted from said deuterium lamp and a light en-
trance opening opposing said light exit opening; a
condenser lens disposed on said light entrance
opening side on an optical axis passing said light
exit opening and said light entrance opening; and a
second lamp disposed behind said light entrance
opening on said optical axis.

2. Adeuterium lamp box according to claim 1, wherein
a lamp house in which said condenser lens and said
second lamp are disposed in front and rear parts,
respectively, is made detachable with respect to
said lamp accommodating body.

3. A deuterium lamp box according to claim 1, wherein
said condenser lens is disposed in said lamp ac-
commodating body, wherein said second lamp is
disposed in a lamp house, and wherein said lamp
house is made detachable with respect to said lamp
accommodating body.

4. A deuterium lamp box according to claim 1, wherein
said lamp accommodating body is integrally formed
with an optical passage extending outward from
said light entrance opening, and wherein said con-
denser lens and said second lens are disposed in
front and rear parts of said optical passage, respec-
tively.

5. A deuterium lamp box according to claim 1, wherein
said lamp is made insertable with respect to a lamp
insertion port formed on said optical axis.

6. A deuterium lamp box according to claim 1, wherein
said condenser lens is disposed on said light exit
opening side on said optical axis.

7. Adeuterium lamp box according to claim 1, wherein
said deuterium lamp is of a see-through type which
emits light forward and forwardly passes there-
through light incident thereon from behind.

8. A portable light source apparatus including a lamp
box, secured within a housing, for accommodating
a deuterium lamp generating a predetermined
wavelength of light; and a power unit, secured with-
in said housing, for driving said deuterium lamp;

wherein said lamp box comprises a lamp ac-
commodating body for inserting a deuterium lamp
therein, said deuterium lamp accommodating body
having a light exit opening for forwardly letting out
light emitted from said deuterium lamp and a light
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entrance opening opposing said light exit opening;
a condenser lens disposed on said light entrance
opening side on an optical axis passing said light
exit opening and said light entrance opening; and a
second lamp disposed behind said light entrance
opening on said optical axis.

9. A portable light source apparatus according to claim
8, having a light guide tube secured to said lamp
box so as to extend said light exit opening of said
lamp box, and said condenser lens disposed within
said light exit opening of said lamp box and held and
secured between said light guide tube and said
lamp accommodating body.

10. A portable light source apparatus according to claim
8, wherein said deuterium lamp is of a see-through
type which emits light forward and forwardly passes
therethrough light incident thereon from behind.
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