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Description

[0001] The present invention relates to a darkroom il-
lumination equipment comprising: a light emitting diode
for emitting light for which spectrum has its peak in a
low-sensitivity wavelength region of a sensitized mate-
rial; a filter for eliminating light having wavelengths in a
lower slope apart from said peak, and allowing only light
having wavelengths at said peak and in a proximity of
said peak to pass through; wherein said darkroom illu-
mination equipment radiates the light emitted by said
light emitting diode via said filter, and a diffusion member
for diffusing the light emitted by said light emitting diode.
[0002] Generally, a darkroom illumination equipment
is installed in a darkroom where sensitized materials
such as photographic color paper are handled.
[0003] Conventionally, a tungsten lamp or a sodium-
vapor lamp was used the darkroom illumination equip-
ment, and the globe of the lamp is coated with a filter
which absorbs light having specific wavelengths in order
to eliminate the light having the wavelengths which is
harmful to the sensitized material.
[0004] In the case of the conventional darkroom illu-
mination equipment using the lamp, however, the filter
fades in a short time because a lot of light energy must
be used, and the life of the filter is not uniform. It is dif-
ficult to maintain the conventional darkroom illumination
equipment as a result.
[0005] To solve the above-mentioned problem, Japa-
nese Utility Model Provisional Publication No.
59-138855 has disclosed darkroom illumination equip-
ment that uses a light emitting diode (LED) which gen-
erates only a little amount of light energy and emits light
for which spectrum has its peak in a low-sensitivity
wavelength region of the sensitized material so as to
eliminate the need for the filter. However, the peak in the
spectrum is broad, and the light which has wavelengths
in the lower slope apart from the peak affects the sen-
sitized material. A further darkroom illumination device
using LED's is shown in DE 2651619 A1.
[0006] Besides, an example for a darkroom illumina-
tion equipment of the above kind is disclosed in DE 30
14 016 A1. Therein, filter elements are positioned be-
tween light emitting diodes and a front glass plate which
also functions as a diffuser to the light emitted from the
LED's which have a sharp emitting directivity resulting
in a relatively narrow beam.
[0007] It is an objective of the present invention to im-
prove a darkroom illumination equipment of the above
kind to have an increased lifetime and a more uniform
functionality throughout its lifetime.
[0008] For a darkroom illumination equipment of the
above kind, this objective is solved in an inventive man-
ner in that said diffusion member is disposed between
said light emitting diode and said filter.
[0009] The LED emits the light for which spectrum has
its peak in the low-sensitivity wavelength region of the
sensitized material. The filter eliminates the light having

wavelengths in the lower slope apart from the peak, and
allows only the light having wavelengths at the peak in
the spectrum and in a proximity of the peak to pass
through. Thus, the darkroom can be illuminated without
affecting the sensitized material.
[0010] Preferably, the darkroom illumination equip-
ment is placed on a ceiling or a wall of the darkroom. In
this darkroom illumination equipment, a substrate on
which a plurality of LED's are arranged is attached in
the base assembly which composes a casing of the
darkroom illumination equipment. The filter is supported
between the base assembly and the lid member. The
filter eliminates the harmful light from the light emitted
by the LED's, and the light penetrating through the filter
illuminates the darkroom through an opening of the lid
member.
[0011] Further, since the diffuser is accordingly used
to diffuse the light emitted by the LED, the darkroom can
be illuminated over a wide area.
[0012] Preferred embodiments are subject to the sub-
claims.
[0013] In the following the invention will be described
in a more detailed manner by means of an embodiment
thereof with respect to the accompanying drawings,
wherein:

FIG. 1 is a perspective view illustrating darkroom
illumination equipment according to an embodi-
ment of the present invention;
FIG. 2 is an exploded perspective view of the dark-
room illumination equipment in FIG. 1; and
FIG. 3 is a view describing the comparison of spec-
tra for emission characteristics of an LED, transmit-
tance characteristics of a filter, and sensitivity char-
acteristics of sensitizing dyes for photographic color
paper.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0014] This invention will be described in further detail
by way of example with reference to the accompanying
drawings.
[0015] FIG. 1 is a perspective view of darkroom illu-
mination equipment 10 according to an embodiment for
the present invention, and FIG. 2 is an exploded per-
spective view thereof. The darkroom illumination equip-
ment 10 in FIGS. 1 and 2 is a box and is placed in a
darkroom for processing sensitized materials. The dark-
room illumination equipment 10 is constructed in such
a manner that a casing is composed of a base assembly
12 and a lid 14, and a substrate 18 mounting a number
of LED's 16, a milky colored plate 20, which is a diffuser,
a filter 22 and a transparent plate 24 are attached in the
casing.
[0016] The base assembly 12 is rectangular as de-
picted in FIG. 2. Holes 28 are formed at corners of the
base assembly 12, and screw nails 26 are inserted into
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the holes 28. The screw nails 26 fix the darkroom illu-
mination equipment 10 on a ceiling or a wall of the dark-
room. Before the lid 14 is fixed on the base assembly
12, the base assembly 12 is fixed with the screw nails
26 on the ceiling or the wall of the darkroom, so that the
darkroom illumination equipment 10 can be fixed.
[0017] The lid 14 is rectangular, and a rectangular
opening 15 is formed on the lid 14. Holes 32 are formed
at corners of the lid 14, and screws 30 are inserted into
the holes 32. The screws 30 are screwed into the holes
32 to be engaged with holes 34 on the base assembly
12, and fix the lid 14 on the base assembly 12. Thus,
the lid 14 and the base assembly 12 are integrated as
shown in FIG. 1.
[0018] With reference to FIG. 2, the LED's 16 are ar-
ranged on the substrate 18 at regular intervals. A cord
36 is connected with the substrate 18 and supplies elec-
tricity to the LED's 16. When the substrate 18 is installed
in the base assembly 12, the cord 36 is passed through
a side opening 13 of the base assembly 12 to the outside
of the base assembly 12. A plug 38 (see FIG. 1) of the
cord 36 connects to an electrical outlet in the darkroom.
The substrate 18 is inserted into a rectangular concave
40 formed on the base assembly 12, and pins 19 pro-
jecting from corners at the bottom of the substrate 18
are engaged with holes 42 formed on the concave 40,
so that the substrate 18 can be fixed on the base as-
sembly 12.
[0019] The LED 16 emits light for which spectrum has
its peak at the wavelength of 585 nm as shown with a
broken line in FIG. 3, and is, for example, the model
GL5HY47 produced by SHARP Co., Ltd. That is, the
LED 16 in use in this embodiment emits the light for
which the spectrum has the peak in a low-sensitivity
wavelength region of photographic color paper.
[0020] FIG. 3 is a view describing the comparison of
the spectrum for the light emitted by the LED 16, spectral
transmittance characteristics of the filter 22, and spec-
tral sensitivity characteristics of sensitized dyes for the
photographic color paper. As shown in FIG. 3, the pho-
tographic color paper has blue sensitized emulsion (yel-
low dye) which is sensitized to the blue light having
wavelengths of less than 520 nm; green sensitized
emulsion (magenta dye) which is sensitized to the green
light having wavelengths of between 430 nm and 580
nm; and red sensitized emulsion (cyan dye) which is
sensitized to the red light having wavelengths of be-
tween 600 nm and 750 nm. Then, the photographic color
paper has an insensitive or low-sensitive wavelength re-
gion of between 580 nm and 600 nm. The peak in the
spectrum for the light emitted by the LED 16 is in the
insensitive wavelength region.
[0021] Consequently, the light emitted by the LED 16
having wavelengths at the peak in the spectrum and in
the proximity of the peak does not affect the photograph-
ic color paper. The lower slope apart from the peak in
the spectrum for the light emitted by the LED 16, how-
ever, overlaps with the sensitive wavelength-regions of

the green sensitized emulsion and the red sensitized
emulsion, and hence the light of which wavelengths are
in the lower slope affects the photographic color paper.
[0022] In order to eliminate the above-stated disad-
vantages, in this embodiment, there is provided the filter
22 in front of the LED's 16 as shown in FIG. 2. The filter
22 eliminates the light having the wavelengths in the
lower slope apart from the peak in the spectrum for the
light emitted by the LED 16, and allows only the light of
which wavelengths are at the peak in the spectrum and
in the proximity of the peak to pass through. The dotted
line in FIG. 3 indicates the spectrum for the light emitted
by the LED 16, and the alternate long and short dash
line indicates the spectral transmittance characteristics
of the filter 22. The spectral transmittance characteris-
tics of the filter 22 has its peak at the wavelength of 587
nm, and cutoff wavelengths thereof are 564 nm and 635
nm. As shown in FIG. 3, the light emitted by the LED 16
of which wavelengths are in the lower slope apart from
the peak in the spectrum is eliminated by the filter 22.
[0023] Thus, the darkroom illumination equipment 10
uses the LED's 16 as the light source so that light energy
can be much less than that of the lamp. Thereby, the life
of the filter 22 can be extended and uniform, and the
darkroom illumination equipment 10 can be easily main-
tained.
[0024] In this embodiment, the LED 16 emits the light
for which the spectrum has the peak in the low-sensitiv-
ity wavelength region of the photographic color paper,
and the filter 22 eliminates the light of which the wave-
lengths are in the lower slope apart from the peak in the
spectrum and allows only the light of which the wave-
lengths at the peak in the spectrum and in the proximity
of the peak to pass through. Thus, the darkroom can be
illuminated without affecting the photographic color pa-
per.
[0025] In this embodiment, the LED which emits the
light for which spectrum has the peak at the wavelength
of 585 nm is applied to the photographic color paper. An
LED which emits light for which spectrum has its peak
at a wavelength of more than 500 nm may be applied to
photographic monochrome paper, because the photo-
graphic monochrome paper is sensitized to the light
having wavelengths of between 350 nm and 500 nm.
Moreover, an LED which emits light for which spectrum
has its peak at the outside of the visible spectrum (in the
infrared spectrum for example) may be applied to the
photographic color paper. The infrared light emitted by
the LED cannot be perceived by a person's eyes, and
then the person wears a pair of infrared glasses to see
his environment.
[0026] In this embodiment, as indicated in FIG. 2, the
milky colored plate 20 as the diffuser is provided be-
tween the substrate 18 mounting the LED's 16 and the
filter 22. Since the LED 16 has a sharp emitting-direc-
tivity, and when the LED 16 is employed as illumination,
the darkroom is sectionally illuminated but the whole
darkroom is barely illuminated. Then, the milky colored
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plate 20 is used as is the case in this embodiment, the
light emitted by the LED 16 can be diffused, so that the
darkroom can be illuminated over a wide area.
[0027] On the other hand, a packing 44, which is a
continuous ring, is attached to the base assembly 12.
The packing 44 is engaged with a groove (not shown)
on a projecting part 46 formed on the periphery of the
concave 40 on the base assembly 12. The peripheral
edge of the milky colored plate 20 is placed on the pack-
ing 44, and the filter 22 and the transparent plate 24 are
placed on the milky colored plate 20. When the lid 14 is
fixed on the base assembly 12 with the screws 30, the
milky colored plate 20, the filter 22 and the transparent
plate 24 are pinched and fixed between the bottom of
the lid 14 and the packing 44. The packing 44 can pre-
vent the light emitted by the LED's 16 from being seen
through a joint between the base assembly 12 and the
lid 14 as a result.
[0028] According to the darkroom illumination equip-
ment 10 which is constructed in the above-mentioned
manner, when the LED's 16 are turned on, the light emit-
ted by the LED's 16 is diffused by the milky colored plate
20, and the harmful light is eliminated by the filter 22.
Then, the darkroom illumination equipment 10 radiates
the light through the opening 15 on the lid 14 via the
transparent plate 24.
[0029] In this embodiment, the darkroom illumination
equipment 10 is a box; however, the present invention
should not be restricted to this. Any shape can be adopt-
ed for the darkroom illumination equipment, if it radiates
the light emitted by the LED 16 via the filter 22.
[0030] As set forth hereinabove, according to the
darkroom illumination equipment of the present inven-
tion, the LED is used as the light source so that the life
of the filter can be extended and uniform. The LED emits
the light for which spectrum has its peak in the low-sen-
sitivity wavelength region of the sensitized material. The
filter eliminates the light having the wavelengths in the
lower slope apart from the peak in the spectrum, and
allows only the light having the wavelengths at the peak
in the spectrum and in the proximity of the peak to pass
through. Thus, the darkroom can be illuminated without
affecting the sensitized material.
[0031] It should be understood, however, that there is
no intention to limit the invention to the specific forms
disclosed, but on the contrary, the invention is to cover
all modifications, alternate constructions and equiva-
lents falling within the scope of the invention as ex-
pressed in the appended claims.

Claims

1. Darkroom illumination equipment (10) comprising:

at least a light emitting diode (16) for emitting
light for which spectrum has its peak in a low-
sensitivity wavelength region of a sensitized

material;
a filter (22) for eliminating light having wave-
lengths in a lower slope apart from said peak,
and allowing only light having wavelengths at
said peak and in a proximity of said peak to
pass through; wherein said darkroom illumina-
tion equipment (10) radiates the light emitted
by said light emitting diode (16) via said filter
(22), and
a diffusion member (20) for diffusing the light
emitted by said light emitting diode (16),

characterized in that
said diffusion member (20) is disposed between
said light emitting diode (16) and said filter (22).

2. Darkroom illumination equipment (10) according to
claim 1, characterized in that said peak in said
spectrum for the light emitted by said light emitting
diode (16) is in the infrared spectrum.

3. Darkroom illumination equipment (10) according to
claim 1 or 2, characterized by further comprising:

a base assembly (12);
a lid member (14) being attached to said base
assembly (12) and composing a casing with
said base assembly (12), said lid member (14)
being provided with an opening (15) formed
thereon; and
a substrate (18) being mounted in said casing,

4. Darkroom illumination equipment (10) according to
claim 3, characterized by further comprising a plu-
rality of light emitting diodes (16) being arranged on
said substrate (18).

Patentansprüche

1. Dunkelkammer- Beleuchtungseinrichtung (10), die
aufweist:

zumindest eine lichtemittierende Diode (16)
zum Emittieren von Licht, für das das Spektrum
seine Spitze in einem niedrig- sensitiven Wel-
lenlängenbereich eines sensitiven Materials
hat;
einen Filter (22), um das Licht zu beseitigen,
das Wellenlängen in einem unteren von der
Spitze entfernten Anstieg, hat, und der nur dem
Licht gestattet, das Wellenlängen bei der Spit-
ze und in der Nähe der Spitze hat, hindurchzu-
gehen; wobei die Dunkelkammer- Beleuch-
tungseinrichtung (10) das durch die lichtemit-
tierende Diode (16) über einen Filter (22) emit-
tierte Licht abstrahlt, und
ein Diffusionsteil (20), um das durch die lichte-
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mittierende Diode (16) emittierte Licht zu zer-
streuen,

dadurch gekennzeichnet, dass
das Diffusionsteil (20) zwischen der lichtemittieren-
den Diode (16) und dem Filter (22) angeordnet ist.

2. Dunkelkammer- Beleuchtungseinrichtung (10)
nach Anspruch 1, dadurch gekennzeichnet, dass
die Spitze in dem Spektrum für das Licht, emittiert
durch die lichtemittierende Diode (16), in dem Infra-
rotspektrum ist.

3. Dunkelkammer- Beleuchtungseinrichtung (10)
nach Anspruch 1 oder 2, gekennzeichnet da-
durch, außerdem mit:

einer Basisanordnung(12);
einem Deckelteil (14), das an der Basisanord-
nung (12) befestigt ist, und mit der Basisanord-
nung (12) ein Gehäuse bildet, wobei das Dek-
kelteil (14) mit einer Öffnung (15) darin gebilde-
ten Öffnung versehen ist; und
einem Substrat (18), das in dem Gehäuse mon-
tiert ist.

4. Dunkelkammer- Beleuchtungseinrichtung (10)
nach Anspruch 3, gekennzeichnet dadurch, au-
ßerdem eine Mehrzahl von lichtemittierenden Di-
oden (16), die auf dem Substrat (18) angeordnet
sind.

Revendications

1. Equipement d'éclairage pour chambre noire (10)
comprenant :

au moins une diode électroluminescente (16)
destinée à émettre de la lumière pour laquelle
le spectre a son pic dans une région de lon-
gueur d'onde à faible sensibilité d'un matériau
sensibilisé ;
un filtre (22) destiné à éliminer la lumière ayant
des longueurs d'onde dans une pente inférieu-
re en dehors dudit pic, et à permettre à seule-
ment la lumière ayant des longueurs d'onde au
niveau dudit pic et à proximité dudit pic de
traverser ; dans lequel ledit équipement d'éclai-
rage pour chambre noire (10) irradie la lumière
émise par ladite diode électroluminescente
(16) via ledit filtre (22), et
un élément de diffusion (20) destiné à diffuser
la lumière émise par ladite diode électrolumi-
nescente (16),

caractérisé en ce que
ledit élément de diffusion (20) est disposé en-

tre ladite diode électroluminescente (16) et ledit fil-
tre (22).

2. Equipement d'éclairage pour chambre noire (10)
selon la revendication 1, caractérisé en ce que le-
dit pic dans ledit spectre pour la lumière émise par
ladite diode électroluminescente (16) est le spectre
infrarouge.

3. Equipement d'éclairage pour chambre noire (10)
selon la revendication 1 ou 2, caractérisé en ce
qu'il comprend en outre :

un ensemble de base (12) ;
un élément de couvercle (14) attaché audit en-
semble de base (12) et composant un boîtier
avec ledit ensemble de base (12), ledit élément
de couvercle (14) étant doté d'une ouverture
(15) formée sur celui-ci ; et
un substrat (18) monté dans ledit boîtier.

4. Equipement d'éclairage pour chambre noire (10)
selon la revendication 3, caractérisé en ce qu'il
comprend en outre une pluralité de diodes électro-
luminescentes (16) agencées sur ledit substrat
(18).
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