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(54) (TITLE OF THE INVENTION) WATERPROOF CASE FOR ELECTRONIC DEVICE 
 
(57) (ABSTRACT) 
(PROBLEM) To provide a waterproof case for an electronic 
device which enables, easily and with a simple structure, 
the engagement of an engaging body of an operation 
member disposed on a case body and a lever part of a 
rotary switch for function switching disposed on the 
peripheral surface of an electronic device.  
(MEANS FOR SOLVING) An engaging body 132 to engage 
with a lever part 101a of a rotary switch comprises a base 
part 132a, a planar part 132b, a pair of claw parts 132c, and 
tapered parts 132d. When the lever 101a of the rotary 
switch 101 and the engaging body 132 are not in an 
engaging relation, the engaging body 132 is set in an 
engagement position, wherein the lever part 101a is 
positioned between the pair of claw parts 132c while the 
engaging body is rotated around a shaft part 131 and the 
planar part 132b is bent. At this time, the tapered parts 
132d are formed on the outer wall surfaces of the claw 
parts 132c to facilitate the riding of the claw parts 132c 
onto the lever part 101a.  
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(SCOPE OF THE PATENT CLAIMS) 
(CLAIM 1) A waterproof case for an electronic device which 
enables the operation of an electronic device while the 
electronic device is housed inside a case body;  
wherein the electronic device comprises a rotary switch 
including a lever part for selectively switching functions of 
the electronic device; 
the case body is provided with an operation member which 
engages with the lever part to enable a rotary operation of 
the rotary switch; and the operation member comprises: a 
shaft part passing through the case body; an engaging body 
provided on one end of the shaft part so as to engage with 
the lever part; and an operation part provided on the other 
end of the shaft part to perform a rotary operation on the 
engaging body via the shaft part;  
wherein the engaging body comprises:  
a flexible planar part facing the rotary switch;  
a pair of claw parts formed in a projecting manner from a 
bottom surface of the planar part toward the lever part so as 
to sandwich the lever part; and  
a tapered part formed on an outer wall surface of each of 
the claw parts.  
(CLAIM 2) The waterproof case for an electronic device 
according to Claim 1, wherein the planar part has a roughly 
semicircular shape, and an arc-shaped slit centered on the 
shaft part is formed in a surface thereof.  
(DETAILED DESCRIPTION OF THE INVENTION) 
(0001) 
(TECHNICAL FIELD OF THE INVENTION) The present invention 
relates to a waterproof case for an electronic device which 
enables underwater photography while housing an 
electronic device such as a still camera or a video camera, 
for example, therein. More particularly, the present 
invention relates to a waterproof case for an electronic 
device equipped with an operation part for operating a 
rotary switch of the electronic device from the outside of 
the case so as to facilitate an engaging operation of the 
rotary switch and the operation member when housing the 
electronic device.  
(0002) 
(CONVENTIONAL TECHNOLOGY) Various fully-sealed 
waterproof cases have been developed in the past to allow a 
digital still camera, for example, to be used underwater.  
(0003) Digital still cameras of recent years are equipped 
with various functions such as a function for playing back 
photographed images or a function for filming videos, even 
if only for short lengths of time. The switching of these 
functions is often achieved by a switching operation of a 
rotary switch disposed on the upper surface of the camera 
body, for example. This rotary switch typically has a lever 
part projecting from the side peripheral part, and this lever 
part is operated to perform a rotary operation of the rotary 
switch.  
(0004) Therefore, there are known waterproof cases which 
are equipped with an operation member for operating the 
rotary switch from the outside of the case. This operation 
member includes a shaft part passing through the case 
body, an engaging body disposed on one end of the shaft 
part so as to engage with the lever part, and an operation 
part disposed on the other end of the shaft part so as to 
perform a rotary operation on the engaging body via the 
shaft part.  
(0005) 

(PROBLEMS TO BE SOLVED BY THE INVENTION) However, in 
such a waterproof case, the matter of how to engage the 
engaging part of the operation member and the lever part of 
the rotary switch of the camera is an issue.  
(0006) That is, the camera must be housed in the case body 
while the lever part and the engaging body are aligned so 
that the projecting direction of the lever part of the rotary 
switch and the orientation of the engaging body of the 
operation member match one another, which makes 
operation very troublesome.  
(0007) On the other hand, there is also a configuration in 
which the operation member can be moved vertically with 
respect to the case body, and after the operation member is 
moved to an upper position to house the camera, the 
operation member is aligned with the position of the lever 
part of the rotary switch of the camera and then moved to a 
lower position so as to engage with the lever part. 
However, this configuration has a problem in that, in order 
to allow the shaft part of the operation member to move 
vertically, the structure of the waterproof part between the 
shaft part and the case body becomes complex, which 
diminishes the waterproof reliability.  
(0008) The present invention was conceived in light of the 
problems described above, and an object thereof is to 
provide a waterproof camera [sic: case] for an electronic 
device which enables, easily and with a simple structure, 
the engagement of an engaging body of an operation 
member disposed on a case body and a lever part of a 
rotary switch for function switching disposed on the 
peripheral surface of a camera.  
(0009) 
(MEANS FOR SOLVING THE PROBLEMS) In order to solve the 
problems described above, the engaging body of the 
operation member of the waterproof case for an electronic 
device according to the present invention comprises: a 
flexible planar part facing the rotary switch; a pair of claw 
parts formed in a projecting manner from a bottom surface 
of the planar part toward the lever part so as to sandwich 
the lever part; and a tapered part formed on an outer wall 
surface of each of the claw parts.  
(0010) That is, in the present invention, when the lever part 
and the claw parts of the engaging body are not in an 
engaged state with one another, the claw parts are moved 
relatively with respect to the lever part so as to be aligned 
with a normal engagement position while the planar part of 
the engaging body is bent (elastically deformed) by 
performing a rotary operation on the operation part of the 
operation member; that is, the pair of claw parts are moved 
to an engagement position where the lever part is 
sandwiched by the pair of claw parts. At this time, the 
respective tapered parts are formed on the outer wall 
surfaces of the pair of claw parts, which facilitates the 
riding of the claw parts onto the lever part.  
(0011) As a result, the engaging operation between the 
lever part of the rotary switch and the engaging body of the 
operation member can be performed easily and reliably 
after the electronic device is housed in the case body, so the 
housing operation of the electronic device with respect to 
the case body can be performed more simply than before.  
(0012)  
(EMBODIMENT OF THE INVENTION) An embodiment of the  
present invention will be described hereinafter with 
reference to the drawings.  
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(0013) FIGS. 1A to 1C and FIG. 2 illustrate an entire 
waterproof case for an electronic device (also simply 
referred to as a “waterproof case” hereinafter) according to 
an embodiment of the present invention. A waterproof case 
1 includes a front case body 2, which covers the front 
surface part of a digital still camera (also simply referred to 
as a “camera” hereinafter) 10 as an electronic device in this 
embodiment, and a rear case body 3, which covers the back 
surface part of the camera 10. These are made of a 
completely transparent synthetic resin material such as a 
polycarbonate, for example. Note that the case body of the 
present invention is formed by the front case body 2 and 
the rear case body 3.  
(0014) Inner concavities 21 and 31, which have the 
minimum size required to be able to house the front surface 
part and the back surface part of the camera 10, are 
respectively formed in the front case body 2 and the rear 
case body 3. The front case body 2 and the rear case body 3 
are joined via a hinge part 5 at one side edge of each unit, 
and a ring-shaped seal member 4 is mounted on the 
combined surface of the outer peripheral edge of the rear 
case body 3. The case bodies 2 and 3 are combined at the 
faces where the inner concavities 21 and 31 oppose one 
another, and the cases 2 and 3 are fixed by a buckle 6 so 
that an inner surface for housing the camera 10 is formed in 
a sealed manner.  
(0015) A plurality of ribs 25 for reinforcement and for 
supporting the perimeter of the camera 10 that is housed are 
formed in the inner concavity 21 of the front case body 2, 
and a cylindrical part 22 for housing a collapsible lens 
barrel part of the camera 10 is formed integrally with the 
concavity. The end surface of this cylindrical part 22 is 
made of a transparent body 23 such as glass. The side 
peripheral part of the cylindrical part 22 and the peripheral 
edge part of the transparent body 23 are covered by a cover 
8 made of an elastic body such as rubber.  
(0016) An external power switch 11, an external shutter 
button 12, and an operation member 13 of the present 
invention serving as an external rotary switch are 
respectively disposed on the upper surface part of the front 
case body 2 so that various switches of the camera 10 that 
is housed ‒ that is, a power switch, a shutter button, and a 
rotary switch for function switching ‒ can each be operated 
from the outside of the case. In addition, the 
aforementioned buckle 6 for fixing the rear case body 3 to 
the front case body 2 and a grip part 7 for gripping the 
waterproof case 1 are respectively disposed on each of the 
side parts of the front case body 2.  
(0017) Ribs 32 for reinforcement and for supporting the 
perimeter of the camera 10 that is housed are formed in the 
inner concavity 31 of the rear case body 3. In addition, an 
external close-up button 14, an external flash button 15, 
external zoom-in/out buttons 16 and 17, and an external 
control button group 18 are disposed on the rear case body 
3 so that various switches disposed on the back surface part 
of the camera 10 that is housed ‒ that is, a close-up button, 
a flash button, zoom-in/out buttons 103 and 104, and 
control buttons 105 for settings displayed on a liquid  
 

crystal screen 102 ‒ can be operated from the outside of the 
case.  
(0018) Next, the details of the operation member 13 of the 
present invention will be given.  
(0019) As illustrated in FIG. 3, the operation member 13 is 
disposed on the upper surface wall part of the front case 
body 2 facing a rotary switch 101 for function switching of 
the camera 10 that is housed. The operation member 13 
includes a shaft part 131 passing through the upper surface 
wall part of the front case body 2, an engaging body 132 
disposed on the case inner end part of the shaft part 131, 
and an operation part 133 disposed on the case outer end 
part of the shaft part 131. The shaft part 131 is made of 
stainless steel such as SUS304, for example, and is 
disposed coaxially with the rotational center of the rotary 
switch 101 of the camera 10 with a ring-shaped sealing 
member 24 such as an O-ring interposed between the shaft 
part and the front case body 2, as illustrated in FIG. 4.  
(0020) The engaging body 132 is made of a polyacetal 
resin (trade name: Duracon), for example, in this 
embodiment, and has a base part 132a to which the shaft 
part 131 is attached, a roughly semicircular planar part 
132b formed integrally with the base part 132a, a pair of 
claw parts 132c and 132c formed in a projecting manner 
from the bottom surface of the planar part 132b toward a 
lever part 101a of the rotary switch 101 of the camera 10, 
and tapered parts 132d and 132d formed on the respective 
outer wall surfaces of the claw parts 132c and 132c.  
(0021) The planar part 132b is formed with a thickness 
such that flexibility arises under its own weight (not greater 
than 1 mm in this embodiment), and an arc-shaped slit 132e 
centered on the shaft part 131 is formed to facilitate the 
elastic deformation of the planar part 132b.  
(0022) The engagement position of the engaging body 132 
with respect to the lever part 101a of the rotary switch 101 
refers to a position at which the pair of claw parts 132c and 
132c sandwich the lever part 101a as illustrated in FIG. 4. 
In contrast to this, in the state illustrated in FIGS. 5A and 
5B, for example, the pair of claw parts 132c and 132c are in 
a position at which they do not sandwich the lever part 
101a, so the engaging body 132 is in a disengaged position.  
(0023) Next, the operation part 133 includes an operation 
part body 133a and a protrusion 133b formed in a 
projecting manner from the side peripheral part of the 
operation part body 133a, and this is made entirely of an 
ABS resin, for example. This operation part 133 is for 
performing a rotary operation on the engaging body 132 via 
the shaft part 131.  
(0024) The functions of the camera 10 are displayed on the 
upper surface part of the camera 10 provided with the 
rotary switch 100 [sic: 101], as illustrated in FIG. 6A. In 
this embodiment, there are three functions ‒ “MOVIE” for 
filming a movie, “STILL” for photographing a still image, 
and “PLAY” for playing back a photographed image on the 
liquid crystal screen. The switching of these functions is 
achieved by the rotary operation of the rotary switch 101, 
and a function is selected by aligning a mark 101b 
displayed on the rotary switch 101 with each display.  
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(0025) On the other hand, as illustrated in FIG. 6B, a 
functional display corresponding to the aforementioned 
functional display is also implemented on the upper surface 
wall part of the front case body 2 on which the operation 
member 13 is disposed, and functions are selected by the 
orientation of the protrusion 133b of the operation part 133. 
Note that a pair of stoppers 26 and 26 for restricting the 
amount of rotation of the operation part 133 are formed on 
the upper surface of the front case body 2, which prevents 
the rotary switch 101 and the engaging body 132 from 
being damaged by excessive rotation.  
(0026) Next, the operation of the waterproof case 1 of this 
embodiment configured as described above will be 
described.  
(0027) As illustrated in FIG. 1C, the buckle 6 is released 
and the front case body 2 and the rear case body 3 are 
opened. Next, as illustrated in FIG. 2, the camera 10 is 
inserted into the inner concavity 21 of the opened front case 
body 2 from the front surface side. At this time, it is 
unnecessary for the lever part 101b of the rotary switch 101 
of the camera 10 to be aligned with the engaging body 132 
of the operation member 13 of the waterproof case 1. A 
portion of the peripheral surface of the camera 10 is 
supported on the ribs 25 in the inner concavity 21 to secure 
the position. Next, the rear case body 3 is combined with 
the front case body 2 and fixed with the buckle 6.  
(0028) The camera 10 is housed in the waterproof case 1 as 
described above, but in this state, the rotary switch 101 of 
the camera 10 is not engaged with the operation member 13 
for operating the switch from the outside of the case, so an 
engaged state of the two units can be achieved by 
performing the following operation.  
(0029) The relationship between the rotary switch 101 of 
the camera 10 immediately after being housed and the 
engaging body 132 of the operation member 13 is in the 
state illustrated in FIG. 5A, for example. In this state, the 
lever part 101a of the rotary switch 101 is positioned on the 
outside of the pair of claw parts 132c and 132c of the 
engaging body 132. When the engaging body 132 is then 
rotated around the shaft part 131 by performing a rotary 
operation on the operation part 133 of the operation 
member 13, the claw parts 132c ride onto the lever part 
101a from the side while bending the planar part 132b 
upward along the tapered parts 132d (FIG. 5B), and the 
further rotation of the engaging body 132 causes the claw 
parts 132c to ride across the lever part 101a (FIG. 5C). As a 
result, the engaging body 132 assumes an engaged position 
with respect to the lever part 101a.  
(0030) Once this engaged position has been assumed, the 
lever part 101a is sandwiched by the roughly orthogonal 
wall surfaces on the inside of the claw parts 132c so that 
the rotation of the engaging body 132 is directly converted 
to the rotation of the rotary switch 101, which allows the 
rotary switch 101 to be operated by the operation of the 
operation member 13.  
(0031) In addition, the arc-shaped slit 132e ensures the 
proper deformation of the planar part 132b in the rotary 
direction and prevents the engagement position from being 
broken by inappropriate deformation of the planar part 
132b.  
(0032) As described above, according to this embodiment, 
the lever part 101a of the rotary switch 101 can be easily 
engaged with the engaging body 132 of the operation  
 

member 13, so the housing operability of the camera 10 
with respect to the waterproof case 1 can be dramatically 
enhanced in comparison to conventional configurations.  
(0033) In addition, since the configuration of the operation 
member 13 itself is also simple, it is easy to produce and 
assemble the waterproof case 1, and the cost can also be 
reduced. Further, since the operation member 13 does not 
involve any vertical movement, it is possible to prevent a 
reduction in waterproof reliability with respect to the shaft 
part 131 and to miniaturize the waterproof case 1.  
(0034) An embodiment of the present invention was 
described above, but the present invention is not, of course, 
limited to this embodiment, and various modifications can 
be made on the basis of the technical ideas of the present 
invention.  
(0035) For example, in the above embodiment, a digital 
still camera 10 was used as an example of an electronic 
device, but the present invention can instead be applied to a 
film camera or a video camera. In addition, the present 
invention can also be applied as a waterproof case for an 
electronic device including a rotary switch for range 
adjustment in a water quality inspection apparatus or an 
analyzer for seabed exploration, for example.  
(0036) Further, the waterproof case according to the 
present invention is not limited to underwater use. The case 
is also suitable for use in rainy weather or use on a ski 
slope or a beach, and is further suitable as a dust-resistant 
case. Therefore, the present invention can be applied as a 
waterproof case for other electronic devices including a 
rotary switch for function switching, such as a mobile radio 
or a transceiver.  
(0037) In addition, in the embodiment described above, the 
planar part 132b of the engaging body 132 has a roughly 
semicircular shape, so the mark 101b of the rotary switch 
101 of the camera housed inside and the functional display 
on the upper surface of the camera 10 are also visible from 
the outside of the case.  
(0038) Further, in the embodiment described above, a 
camera 10 provided with a rotary switch 101 on the upper 
surface was used as an example, but it is also possible to 
achieve the same effects as in the above embodiment for a 
camera provided with the rotary switch on another 
peripheral surface.  
(0039)  
(EFFECT OF THE INVENTION) As described above, with the 
waterproof case for an electronic device according to the 
present invention, a lever part of a rotary switch disposed 
on an electronic device can be easily engaged with an 
engaging body of an operation member disposed on the 
case side, so the housing operability of the electronic 
device with respect to the waterproof case is dramatically 
enhanced in comparison to conventional configurations. In 
addition, the operation member can be configured easily, 
which makes it possible to reduce the cost and size of the 
waterproof case and to prevent decreases in waterproof 
reliability.  
(0040) With the invention according to Claim 2, it is 
possible to suppress inappropriate deformation of the 
planar part of the engaging body so as to ensure proper and 
reliable engagement with the lever part of the rotary switch.  
(BRIEF DESCRIPTION OF THE DRAWINGS) 
(FIG. 1) is a drawing illustrating an entire waterproof case 
according to an embodiment of the present invention, 
wherein A is a perspective view from the front surface side, 
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B is a perspective view from the back surface side, and C is 
an inner perspective view from the back surface side.  
(FIG. 2) is a perspective view illustrating a state in which 
the inside of the waterproof case according to an 
embodiment of the present invention is opened and a 
camera is housed therein.  
(FIG. 3) is a perspective view illustrating the relationship 
between the operation member according to the present 
invention and the rotary switch on the camera side.  
(FIG. 4) is a partial breakaway side view of relevant parts 
illustrating a state in which the engaging body of the 
operation member according to the present invention is 
engaged with the lever part of the rotary switch of the 
camera.  
(FIG. 5) is a side view of relevant parts for explaining the 
operation of the engaging body of the operation member 
according to the present invention, wherein A illustrates a 

state immediately after the camera is housed, B illustrates a 
state when the claw parts ride across the lever part while 
bending the planar part due to the rotation of the engaging 
body, and C illustrates a state when the engaging body is 
positioned at the engagement position where the lever part 
is sandwiched by the pair of claw parts.  
(FIG. 6) is a plan view of relevant parts illustrating the 
functional display sites of the waterproof camera [sic: case] 
in an embodiment of the present invention and a camera 
housed therein, wherein A illustrates the camera side, and 
B illustrates the waterproof case side.  
(EXPLANATION OF REFERENCES) 
1: Waterproof case; 2: front case body; 3: rear case body; 
10: camera (electronic device); 13: operation member; 101: 
rotary switch; 101a: lever part; 131: shaft part; 132: 
engaging body; 132b: planar part; 132c: claw part; 132d: 
tapered part; 132e: slit; 133: operation part.  
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