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FUEL CELL, ELECTRONIC APPARATUS AND 
CAMERA 

FIELD OF THE INVENTION 

[0001] The present invention relates to fuel cells, Which 
are used for electric apparatuses such as cameras and supply 
electric poWer thereto. 

BACKGROUND OF THE INVENTION 

[0002] Digital cameras are known, each of Which electri 
cally converts object images formed by an image-taking lens 
into image signals using a solid image-pickup device such as 
a CCD sensor, records A/D-converted image signals to 
recording medium, and displays images on a built-in liquid 
crystal monitor. 

[0003] Especially, in a single-lens re?ex digital camera 
including an interchangeable lens, it is required to have a 
good operationality, high-speed continuous shooting perfor 
mance, high quality image taking ability and image taking 
ability for Wide luminance range, similar to silver-halide 
?lm cameras. For these requirements, the digital camera 
comprises an image-pickup device having many pixels and 
a high sensitivity, and furthermore a larger-scale electronic 
circuit including many electronic devices such as an image 
taking circuit, image-processing circuit and image-display 
ing circuit than that of the silver-halide ?lm camera. 

[0004] Therefore, the digital camera consumes a large 
amount of electric poWer, and thereby requiring a battery 
having a suf?cient energy supplying ability. 

[0005] HoWever, it becomes dif?cult to supply suf?cient 
energy to the camera for driving it by a conventional primary 
battery or rechargeable battery because of reduction in siZe 
and Weight of the camera. 

[0006] To solve the problem, small fuel cells are being 
Watched. The fuel cell has higher poWer generation ef? 
ciency than a conventional poWer generation system, and 
produces clean Wastes. Furthermore, an energy supplying 
ability of the fuel cell is several or doZens of times that of 
the conventional batteries. Therefore, the fuel cell is useful 
as a poWer source for a small electronic apparatus (see 
Japanese Laid-Open Patent Applications 2003-344919, 
2003-295284 and 2000-268835, for example). 

[0007] The fuel cell comprises a cell section in Which a 
plurality of cells are laminated, a fuel tank section Which 
reserves fuel that Will be fed to the cell section, a fuel feed 
section Which feeds the fuel in the fuel tank section to the 
cell section, a fuel feed path through Which a hydrogen 
storing material is fed to the cell section, and a distributing 
section Which gathers generated electric poWer to store it 
temporarily and outputs it usually stably. 

[0008] On the other hand, a grip portion is provided in the 
camera, Which protrudes in a camera thickness direction and 
has a substantially circular arc shape to make it easy to grip 
the camera. The shape of the grip portion is suitable for 
housing conventional cylindrical batteries. Arranging the 
heavy batteries in the grip portion makes the Weight balance 
of the camera gripped by a user good. 

[0009] HoWever, the cell section of the conventional fuel 
cell has a structure in Which a plurality of cells having the 
same siZe are laminated, and the exterior shape thereof is 
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generally rectangular parallelepiped. Therefore, a compara 
tively large space leaves in the grip portion by arranging 
such a cell section therein. In other Words, the space in 
Which the fuel cell is arranged cannot be used effectively. 

[0010] In addition, even a fuel cell Which is small and has 
a large energy supplying ability requires increasing the 
entire output by laminating the cells as many as possible to 
increasing an output voltage, or by increasing the area of 
each cell to increase an output current, in a case Where the 
fuel cell is used for an electronic apparatus requiring a large 
amount of poWer. 

[0011] Furthermore, in a camera using a fuel cell as a 
poWer source battery, to make the camera easy to use for a 
user, it is required to optimiZe the arrangement of members 
that constitutes the fuel cell so that groWing in siZe of the 
camera can be suppressed and a large-capacity fuel cell can 
be used. 

SUMMARY OF THE INVENTION 

[0012] An object of the present invention is to provide a 
fuel cell that can use space in the apparatus body effectively 
and supply a large amount of energy by increasing the 
lamination number or area of cells, a electronic apparatus 
and camera With the same. 

[0013] A fuel cell as one aspect of the present invention 
comprises a plurality of cells that are laminated, and a cell 
box that houses the plurality of cells. The plurality of cells 
include a cell Whose siZe in a ?rst direction orthogonal to a 
lamination direction of the cells is different from that of 
another cell, and the cell box has a shape corresponding to 
the siZe of each cell. 

[0014] An electronic apparatus as another aspect of the 
present invention comprises the above-mentioned fuel cell, 
and an apparatus body housing the fuel cell. At least a part 
of the cell box has a shape that folloWs the shape of the 
apparatus body. 
[0015] An electronic apparatus as another aspect of the 
present invention comprises an apparatus body that includes 
a grip portion having a protruding shape, and a fuel cell that 
is housed in the grip portion and comprises a cell section in 
Which a plurality of cells are laminated in a ?rst direction. 
The ?rst direction is a protrusion direction of the grip portion 
or a direction orthogonal to the protrusion direction. 

[0016] Acamera as another aspect of the present invention 
comprises an apparatus body that is constituted by a ?rst 
body and a second body, the ?rst body holding an image 
pickup device, and the second body constituting a grip 
portion that has a shape protruding With respect to the ?rst 
body, and a fuel cell that comprises a cell section and a fuel 
tank reserving fuel that is fed to the cell section. The cell 
section is arranged in the second body, and the fuel tank is 
arranged in the ?rst and second bodies. 

[0017] A camera as still another aspect of the present 
invention comprises a camera body holding an image 
pickup device, and a cell housing member that houses a fuel 
cell and is detachably attached to the camera body. The cell 
housing member constitutes a grip portion of the camera by 
being attached to the camera. 

[0018] Other objects and further features of the present 
invention Will become readily apparent from the folloWing 
description of the preferred embodiments With reference to 
accompanying draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a front perspective vieW of cameras of 
Embodiments 1 to 3 of the present invention. 

[0020] FIG. 2 is a rear perspective vieW of the cameras of 
Embodiments 1 to 3. 

[0021] FIG. 3 is a sectional top vieW of a part of the 
camera of Embodiment 1. 

[0022] FIG. 4 is a sectional top vieW of a camera of 
Embodiment 2. 

[0023] FIG. 5 is a sectional top vieW of a camera of 
Embodiment 3. 

[0024] FIG. 6 is a sectional top vieW of a camera of 
Embodiment 4. 

[0025] FIGS. 7A and 7B are sectional vieWs shoWing the 
structure of a conventional fuel cell. 

[0026] FIG. 8 is a center sectional vieW of a camera of 
Embodiment 5 of the present invention. 

[0027] FIGS. 9A and 9B are outline vieWs of the camera 
of Embodiment 5. 

[0028] FIGS. 10A and 10B are detail vieWs of a fuel cell 
in the camera of Embodiment 5. 

[0029] FIG. 11 is a sectional vieW at A-A in FIG. 9 of the 
camera of Embodiment 5, Which is vieWed from the left side. 

[0030] FIG. 12 is an outline vieW of the camera of 
Embodiment 6 of the present invention. 

[0031] FIG. 13 is a sectional vieW at B-B in FIG. 12 of the 
camera of Embodiment 6, Which is vieWed from the left side. 

[0032] FIG. 14 is a top vieW of a camera system of 
Embodiment 7 of the present invention. 

[0033] FIG. 15 is a front vieW of the camera system of 
Embodiment 7. 

[0034] FIG. 16 is a block diagram shoWing the structure 
of the fuel cell. 

[0035] FIG. 17 is a front vieW of a camera system of 
Embodiment 8 of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0036] A description Will noW be given of the preferred 
embodiments of the present invention by referring to the 
accompanying draWings. 

EMBODIMENT 1 

[0037] FIG. 1 is a front perspective vieW of a camera 
(electronic apparatus) of Embodiment 1 of the present 
invention. FIG. 2 is a rear perspective vieW of the camera of 
Embodiment 1. FIG. 3 is an observation vieW of the camera 
of Embodiment 1. In FIG. 3, a part of the exterior of the 
camera is omitted so that the fuel cell can be seen to 

understand the arrangement of a fuel cell easily. 

[0038] Each of FIG. 1 and FIG. 2 shoWs a state in Which 
the camera Without a lens apparatus, and FIG. 3 shoWs the 
camera With the lens apparatus attached on a mount portion 
2 of the camera. 
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[0039] First, the outline of the camera Will be explained 
using FIG. 1 and FIG. 2. The reference numeral 1 denotes 
an exterior member forming the exterior of the camera, the 
exterior member constituting a camera body. In the left area 
of the exterior member 1 When vieWed from the front, a grip 
portion 1a protruding forWard is provided. A user can hold 
the camera stably by gripping the grip portion 1a at the time 
of image-taking. The reference numeral 2 denotes a mount 
portion formed on the front side of the camera, a lens 
apparatus 3 (shoWn in FIG. 3) being mounted on the mount 
portion 2. 

[0040] The reference numeral 4 denotes a lens-lock-re 
leasing button. The lens apparatus 3 can be detached from 
the camera by pushing the lens-lock-releasing button 4. The 
reference numeral 5 denotes a mirror box holding a quick 
return mirror 6, Which is arranged in an image-taking optical 
path at the time of observation of an object and arranged out 
of the image-taking optical path at the time of image-taking. 
The quick-return mirror 6 is arranged in the image-taking 
optical path so as to form an angle of about 45 degrees With 
an optical axis to lead light from the lens apparatus 3 to a 
?nder optical system, not shoWn in the ?gure. 

[0041] Ashutter button 7, a main operation dial 8, an LCD 
panel 9 and a top mode setting button 10 are provided in the 
left area of the top of the camera. The shutter button 7 is a 
button for indicating a start of image-taking operation to the 
camera. The main operation dial 8 is a dial for setting a 
shutter speed and lens aperture value in accordance With an 
operation mode at the time of image-taking. The LCD panel 
9 displays the operation mode of the camera. The top mode 
setting button 10 is operated for selecting a continuous 
shooting mode and a single shooting mode, and setting a 
self-image-taking mode. The LCD panel 9 displays the 
setting situation by the top mode setting button 10. 

[0042] A ?ash unit 11 popping up from the camera body, 
a shoe groove 12 for attaching an external ?ash apparatus 
(not shoWn in the ?gure) and a ?ash contact 13 are provided 
in the center area in the top face of the camera. An image 
taking-mode-setting dial 14 is arranged in the right area of 
the top face of the camera. 

[0043] An external contact cover 15 is provided in the 
right side face of the camera. The external contact cover 15 
can be closed and opened. The external contact cover 15 is 
closed to cover a contact housing portion, in Which a video 
signal output contact 16 and a USB output connecter 17 as 
external interfaces are provided. 

[0044] The upper area on the back face of the camera, a 
?nder eyepiece WindoW 18 is provided. Moreover, on the 
center of the back face of the camera, a color liquid crystal 
display portion 19, Which displays taken images or the like 
is provided. A sub operation dial 20, Which is arranged 
beside the color liquid crystal display portion 19, assists 
functions of the main operation dial 8; it is used for setting 
an exposure correction amount With respect to an optimal 
exposure value calculated by an auto exposure unit in an AE 
mode, for instance. In addition, the main operation dial 8 is 
used for setting a shutter speed and the sub operation dial 20 
is used for setting a lens aperture value in a mode in Which 
each of the shutter speed and the lens aperture value is 
determined according to a user’s intention. The sub opera 
tion dial 20 is operated for selecting an image to be dis 
played by the color liquid crystal display portion 19. 
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[0045] Next, the fuel cell, Which is the power source of the 
camera in the present embodiment, Will be explained. First, 
the general structure of a conventional fuel cell Will be 
explained using FIGS. 7A and 7B. FIG. 7A is a plain vieW 
of the general fuel cell, and FIG. 7B is a front vieW thereof. 

[0046] The fuel cell has air holes 73 in the top, bottom and 
longitudinal side faces of a housing 70 for taking outside air 
in the housing 70. Oxygen included in the outside air is used 
as an oxidiZer in reaction. Heat generated in the fuel cell and 
vapor of Water generated by the reaction are exhausted 
through the air holes 73 outside the housing 70. Electrodes 
72 for outputting electric poWer generated in the fuel cell are 
provided in one of side faces orthogonal to the longitudinal 
side face. 

[0047] The housing 70 houses a plurality of cells 71, each 
being constituted by a fuel electrode 83, polyelectrolyte ?lm 
82, oxidiZer electrode 81 and catalyst, not shoWn in the 
?gure, a fuel tank 76 reserving fuel, fuel feed paths 75, each 
connecting the fuel tank 76 to the fuel electrode 83 of the cell 
71, and a pressure sensor 77 measuring pressure of the fuel. 

[0048] In FIG. 7, the fuel cell comprises tWo cells 71 that 
have the same area and are laminated. HoWever, increasing 
the lamination number of the cells increases the output 
voltage. 
[0049] Next, the explanation about the fuel tank 76 Will be 
given. A hydrogen storing alloy Which can store hydrogen is 
contained in the fuel tank 76. Since a Withstand pressure of 
the polyelectrolyte ?lm 82 that is used in the fuel cell is in 
a range of 0.3 to 0.5 MPa, the fuel tank 76 has to be used in 
a range in Which the pressure difference from the outside air 
is equal to 0.1 MPa or less. 

[0050] The hydrogen storing alloy that has a characteristic 
in Which the releasing pressure of hydrogen is 0.2 MPa at a 
normal temperature includes LaNiS. Since LaNi5 can store 
hydrogen of 1.1 Wt % per one Weight, the amount of 
hydrogen stored in the fuel tank 76 is 0.4 g, and the amount 
of energy that can be generated is about 11 [Whr], it being 
about four times that of a lithium-ion battery. 

[0051] In a case Where a hydrogen storing alloy Whose 
releasing pressure of hydrogen is more than 0.2 MPa at the 
normal temperature is used, it is needed to provide a 
pressure reducing valve 78 betWeen the fuel tank 76 and the 
fuel electrode 72. 

[0052] The hydrogen reserved in the tank 76 is fed to the 
fuel electrode 113 through the fuel feed paths 75. The 
outside air is fed to the oxidiZer electrode 81 through the air 
holes 73. The electric poWer generated in the fuel cell is 
supplied to the camera from the electrode 72. A portion of 
each electrode, Which contacts Water for electrolyZation, in 
the fuel cell, is insulated so as not to short other electrodes. 
The insulation can be provided by covering a portion that 
does not contact the polyelectrolyte ?lm of the electrode 
With an insulator. 

[0053] As described above, the general fuel cell is consti 
tuted by laminating the plurality of cells 71 that have the 
same siZe. HoWever, in a fuel cell of the present invention, 
the siZe of at least one cell of the plurality of cells that are 
laminated is different from that of another cell. 

[0054] The fuel cell of the present embodiment Will be 
explained using FIG. 3. FIG. 3 is a sectional vieW of the 
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neighboring part of the grip portion la that is a part of the 
camera’s exterior member 1 When vieWed from the top of 
the camera. 

[0055] In FIG. 3, the reference numeral 3 denotes a lens 
barrel holding an image-taking lens, the lens barrel 3 being 
detachably attached to the camera. In the right portion of the 
camera in the ?gure, the grip portion la for holding the 
camera is provided, the grip portion la being protruded 
forWard from the camera. A cell box 31 that has a shape 
folloWing the shape of the grip portion 1a is housed in the 
grip portion 1a. In the cell box 31, a plurality of cells 31a are 
laminated in the longitudinal direction of the camera. 

[0056] The lengths of the cells 31a in a direction orthogo 
nal to the lamination direction thereof are different from 
each other according to the shape of the cell box 31 because 
the cells 31a are formed so as to folloW the shape of the cell 
box 31. In other Words, the cell 31a arranged in the most 
protruding portion in the grip portion 1a has the maximum 
area, and the area of the cells 31a decreases continuously or 
stepWise from there toWard the right and left. 

[0057] In other Words, the plurality of the cells 31a include 
a group of cells Whose siZe in the direction orthogonal to the 
lamination direction change continuously or stepWise. The 
cell box 31 has a concave shape portion 31b and convex 
portion 31c corresponding to the siZe of the group of cells. 
These concave shape portion 31b and convex portion 31c 
are also curved shape portions corresponding to the siZe of 
the group of cells. 

[0058] As described above, in the present embodiment, 
since the shape of the cell box 31 is set so as to folloW the 
shape of the grip portion 1a, it is possible to decrease the 
space betWeen the grip portion 1a and the cell box 31. As a 
result, the generation of Wasted space in the camera 1 can be 
prevented. 
[0059] Furthermore, since the length of each cell 31a in 
the direction orthogonal to the lamination direction is set in 
accordance With the shape of the grip portion 1a, it is 
possible to increase the lamination number of cells more 
than a conventional cuboid fuel cell. Thereby, it is possible 
to ensure a suf?cient voltage that is necessary for driving the 
camera Without increasing in siZe of the camera. 

[0060] In FIG. 3, the fuel tank connected to the cell 
section and the valve are not shoWn. 

EMBODIMENT 2 

[0061] Next, a fuel cell of Embodiment 2 of the present 
invention Will be explained using FIG. 4. FIG. 4 is a 
sectional top vieW of a camera of Embodiment 2; FIG. 4 
shoWs a section of the neighboring part of a grip portion that 
is a part of the camera. 

[0062] In the grip portion 1a protruding forWard from the 
camera, a cell box 41 that is a poWer source is housed, the 
cell box 41 being connected to a fuel tank, not shoWn in the 
?gure, via a valve. The cell box 41 has a shape folloWing that 
of the grip portion la as Embodiment 1. 

[0063] In the cell box 41, a plurality of cells 41a are 
laminated in the anteroposterior direction of the camera. The 
cells 41a arranged in the rear portion of the camera have the 
same length in the direction orthogonal to the lamination 
direction and the same area. The lengths of the cells 41a in 
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the direction orthogonal to the lamination direction, Which 
are arranged in the front portion of the camera, become 
smaller continuously or stepwise toWard the front. The 
physical structure of each cell 41a is similar to that of 
Embodiment 1, and the explanation thereof Will be omitted. 

[0064] Moreover, the cells 41a arranged in the rear portion 
of the camera extend in the longitudinal direction beyond the 
region in the grip portion 1a. Thereby a larger cell 41a can 
be housed in the cell box 41. As a result, it becomes possible 
to ensure a suf?cient voltage that is necessary for driving the 
camera Without increasing in siZe of the camera. 

EMBODIMENT 3 

[0065] Next, a fuel cell of Embodiment 3 of the present 
invention Will be explained using FIG. 5. FIG. 5 is a 
sectional top vieW of a camera of Embodiment 3; FIG. 5 
shoWs a section of part Where the fuel cell is arranged. The 
physical structure of each cell is similar to that of Embodi 
ment 1, and the explanation thereof are omitted. 

[0066] The mirror box 5 holding the quick-return mirror 6, 
Which Was explained in Embodiment 1, is arranged at the 
substantial center of the camera. 

[0067] A focal plane shutter 21 is arranged behind the 
quick-return mirror 6, the focal plane shutter 21 being held 
by the mirror box 5. 

[0068] An image-pickup device 22, such as a CCD sensor 
and a CMOS sensor, has an image-pickup plane orthogonal 
to an optical axis L of the image-taking lens 30. An object 
image formed on the image-pickup plane by the image 
taking lens 30 is electrically converted into electric signals 
by the image-pickup device 22. The electric signals are 
recorded to recording media, not shoWn in the ?gure. 

[0069] The color liquid crystal display portion 19 is con 
stituted by a color liquid crystal monitor 25, a illumination 
light source 24 and a WindoW on the camera. 

[0070] The reference numeral 51 denotes a cell box con 
stituting the fuel cell of the present embodiment, Which 
comprises a front portion having a shape folloWing the grip 
portion 1a; and a rear portion extending in the longitudinal 
direction through a region betWeen the image-pickup device 
22 and the color liquid crystal display portion 19. 

[0071] In the cell box 51, the plurality of cells 51a and 51b 
are laminated in the anteroposterior direction of the camera. 
The siZes of the cells 51a and 51b ?t the shape of the cell box 
51. Therefore, the length of the cells 51b arranged in the rear 
portion of the cell box 51 is larger in the direction orthogonal 
to the lamination direction than the cells 51a arranged in the 
front portion of the cell box 51, the length of the cells 51a 
becoming smaller toWard the front. 

[0072] As described above, in this embodiment, the length 
of the cells 51b arranged in the rear portion of the camera is 
set so as to extend to the region betWeen the image-pickup 
device 22 and the color liquid crystal display portion 19 
beyond the region in the grip portion 1a. As a result, it 
becomes possible to ensure a suf?cient voltage that is 
necessary for driving the camera Without increasing in siZe 
of the camera. 

EMBODIMENT 4 

[0073] Next, a fuel cell of Embodiment 4 of the present 
invention Will be explained using FIG. 6. FIG. 6 is a 
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sectional top vieW of a camera of Embodiment 4; FIG. 4 
shoWs a section of the part Where the fuel cell is arranged. 
The physical structure of each cell arranged in a cell box 
described later is similar to that of Embodiment 1, and the 
explanation thereof are omitted. 

[0074] In this embodiment, the cell box 61 is arranged in 
a region betWeen the mirror box 5 and a left-side-exterior 
cover 1b, the region being a region across the optical axis L 
from the grip portion la that protrudes forWard. 

[0075] The cell box 61 has a shape folloWing that of the 
left-side-exterior cover 1b. The rear portion of the cell box 
61 protrudes slightly toWard the grip portion 1a. In the cell 
box 61, the plurality of cells 61a are laminated in the 
anteroposterior direction of the camera; the length of each 
cell 61a is set to a length folloWing the shape of the cell box 
61. Therefore, the length of the cells 61a arranged in the rear 
portion of the cell box 61 is larger in the direction orthogonal 
to the lamination direction than the cells 61a arranged in the 
front portion of the cell box 51, and the length of the cells 
61a becomes smaller toWard the front according to the shape 
of the left-side-exterior cover 1b. 

[0076] As described above, each cell 61a arranged in the 
rear portion of the camera has a large area by being extended 
to the region betWeen the image-pickup device 22 and the 
color liquid crystal display portion 19. As a result, it 
becomes possible to ensure a suf?cient voltage that is 
necessary for driving the camera Without increasing in siZe 
of the camera. 

[0077] As described above, according to Embodiments 1 
to 4, since the siZe of at least one cell of the plurality of cells 
is different from another cell, it is possible to increase design 
freedom of fuel cells. As a result, because the shape of the 
fuel cell mounted in an electronic apparatus as a poWer 
source can be set so as to ?t the space in the electronic 
apparatus, generation of Wasted space can be prevented. 
Moreover, since the siZe of the cell can be changed and the 
lamination number of the cells can be increased according to 
the space in the electronic apparatus, it becomes possible to 
increase the output voltage of the fuel cell Without increas 
ing in siZe of the electronic apparatus. 

[0078] Moreover, it becomes possible to use the space in 
the grip portion effectively by arranging the cell portion in 
the grip portion. Thereby, it becomes possible to increase the 
supplying poWer of the fuel cell Without increasing in siZe of 
the electronic apparatus. 

EMBODIMENT 5 

[0079] FIG. 8 shoWs the structure of a camera (electronic 
apparatus) that is Embodiment 8 of the present invention. 
The reference numeral 101 denotes a camera body. An 
interchangeable lens 109 is detachably attached to the center 
of the camera body 101. The light ?ux that has passed 
through the interchangeable lens 109 is incident on the main 
mirror 108 arranged obliquely With respect to an image 
taking optical axis L. The main mirror 108 is a half mirror; 
the light ?ux re?ected on the main mirror 108 is led to a 
?nder optical system 111 through a focusing screen 112, and 
then led to an eye of a user from the ?nder optical system 111 
through an eyepiece lens 113. 

[0080] The light ?ux that has passed through the main 
mirror 108 is re?ected doWnWard by a sub mirror 107, Which 












