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(57) ABSTRACT 

A rotation range-limiting device 10 is provided with a 
rotation body 20 provided with a first surface and a carrying 
Surface, and a stationary body 30 Supporting the rotation 
body such that the rotation body is rotatable about a center 
point thereof. The stationary body has a second Surface 
opposed to the first surface. One 212 of the first surface and 
the second Surface is provided with an arc-shaped slide 
guiding portion 24 whose center corresponds to the center 
point of the rotation body, and a slider 26 movable along the 
slide-guiding portion. The other 301 of the first surface and 
the second surface is provided with a locking portion 36, 
which projects toward the slide-guiding portion at a location 
on a circle having the same diameter as the slide-guiding 
portion Such that it can abut against the slider. 

7 Claims, 10 Drawing Sheets 
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ROTATION RANGE-LIMITING 
DEVICE-EQUIPPED APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority from Japanese Patent 
Application No. 2014-094.078 filed on Apr. 30, 2014, which 
is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a device for mechanically 

limiting a rotation range of a rotation body being capable of 
carrying a device such as a camera and a lighting equipment 
thereon within a predetermined range of from 360 degrees to 
720 degrees. 

2. Background of the Invention 
Conventionally, there has been proposed a turning mecha 

nism or device configured to mechanically limit a rotation 
range of a rotation body within a predetermined range. For 
example, see Japanese unexamined Patent Publication JP 
H7-190162 A (in particular, FIG. 3). As shown in FIGS. 
8A-8C, the turning mechanism or device (i.e., a rotation 
range-limiting device) 100 as disclosed in JP H7-190162 A 
has a L-shaped block 102 rotatable about a rotation body 
(i.e., turning shaft) 101, and a block 103 configured to limit 
a rotation range of the L-shaped block 102. The L-shaped 
block 102 has a step (a difference in level) on its one side. 
The turning mechanism or device 100 has a stationary body 
(i.e. a stationary portion) 104, which rotatably supports the 
rotation body 101 and is provided with a low stationary 
block 105 and a high stationary block 106. 

Referring to FIG. 8A, the rotation body 101 is rotated in 
“A direction. In an extension of the L-shaped block 102 
extending toward the stationary body there is provided with 
a step (a difference in level) which prevents collision against 
the low block 105. Due to such a step the L-shaped block 
102 can pass over the low stationary block 105 and collide 
against the high stationary block 106. See FIG. 8B. At this 
time, the block 103 prevents the L-shaped block 102 from 
turning or rotating in a clockwise direction. As a result, the 
rotation of the rotation body 101 is blocked or stopped. 

Next, when the rotation body 101 is rotated from the 
position as shown in FIG. 8B in “B” direction, the L-shaped 
block 102 passes over the low stationary block 105 and 
collides against the high stationary block 106. Then, the 
L-shaped block 102 changes its (rotation) direction while 
rotating. In other words, the L-shaped block 102 then rotates 
in a counterclockwise direction. Since another extension 
(i.e., an extension other than the extension extending toward 
the stationary body) of the L-shaped block 102 has no step 
(i.e., a difference in level), it collides against the low 
stationary block 105, thereby inhibiting the rotation of the 
rotation body 101. This can make mechanically limit the 
rotatable angle of the rotation body 101 to a predetermined 
range of from 360 degrees to 720 degrees. 

However, as the conventional rotation range-limiting 
device as disclosed in JP 117-190162A is provided with the 
stationary block disposed outside the rotation body, an 
overall apparatus has a tendency to get bigger. Furthermore, 
the L-shaped block, the block, and the stationary block are 
needed, thereby increasing the number of parts to be needed. 

SUMMARY OF THE INVENTION 

The present invention is provided for solving the afore 
mentioned problems. In other words, the objective of the 
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2 
invention is to provide a rotation range-limiting device 
which can downsize an overall apparatus while decreasing 
the number of parts to be needed. 

In accordance with one aspect of the invention, there is 
provided a rotation range-limiting device, which has: 

a rotation body provided with a first surface, and a 
carrying Surface being capable of carrying an object to 
be rotated thereon, and 

a stationary body opposed to the rotation body, and 
Supporting the rotation body such that the rotation body 
is rotatable about a center point of the rotation body. 
The stationary body has a second Surface opposed to 
the first surface of the rotation body. One of the first 
Surface and the second Surface is provided with (a) an 
arc-shaped slide-guiding portion, center of which cor 
responds to the center point of the rotation body, (b) 
end walls formed at both ends of the slide-guiding 
portion, and (c) a slider movable along the slide 
guiding portion. The other of the first surface and the 
second Surface is provided with a locking portion, 
which projects toward the slide-guiding portion at a 
location on a circle having the same diameter as the 
slide-guiding portion Such that it can abut against the 
slider. 

In accordance with another aspect of the invention, there 
is provided a rotation range-limiting device, which has: 

a rotation body to which an object to be rotated is 
mounted, 

a stationary body rotatably Supporting the rotation body, 
an arc-shaped slide-guiding portion disposed on either 

one of the rotation body and the stationary body, and 
having end walls formed at both ends thereof, 

a locking portion disposed on another of the rotation body 
and the stationary body, and 

a slider movable along the slide-guiding portion. When 
the slider abuts against the locking portion and either 
one of the end walls of the slide-guiding portion, the 
slider is stopped from rotation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view of a camera apparatus in which 
a camera (device) is mounted to a first embodiment of the 
inventive rotation range-limiting device. 

FIG. 2 is a perspective view of a first embodiment of the 
inventive rotation range-limiting device, viewed from 
above. 

FIG. 3 is an exploded perspective view of the inventive 
rotation range-limiting device, viewed from above. 

FIG. 4A is a plan view showing a state in which rotation 
of a rotation body in one direction is inhibited. 

FIG. 4B is a plan view showing a state in which the 
rotation body is in the midst of rotation. 

FIG. 4C is a plan view showing a state in which rotation 
of the rotation body in another (i.e., opposite) direction is 
inhibited. 

FIG. 5A illustrates the rotation body, rotation of which is 
inhibited. 

FIG. 5B illustrates the rotation body, rotation of which is 
inhibited. 

FIG. 6A is a plan view of a modified version of the first 
embodiment in which slide-guiding portion is modified. 

FIG. 6B is a cross-section of the modified version of the 
first embodiment along the line b-b of FIG. 6A. 

FIG. 7 is a sectional view of a second embodiment of the 
inventive lighting apparatus. 
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FIG. 8A is a front view of a conventional rotation range 
limiting device which is in the midst of rotating. 

FIG. 8B is a front view of the conventional rotation 
range-limiting device in which its rotation in one direction 
is inhibited. 

FIG. 8C is a front view of the conventional rotation 
range-limiting device in which its rotation in another (oppo 
site) direction is inhibited. 

DETAILED DESCRIPTION OF THE 
INVENTION 

First Embodiment 

The first embodiment of an inventive rotation range 
limiting device and a camera apparatus will hereinafter be 
described in detail with reference to the drawings. Firstly 
referring to FIG. 1 the first embodiment of the inventive 
rotation range-limiting device 10 has a disc-shaped rotation 
body 20 provided with a carrying surface 211 on which a 
camera (i.e., a device or an object to be rotated) 11 can be 
carried, and a stationary body 30 opposed to the rotation 
body 20 and rotatably supporting the rotation body 20 about 
a center (i.e., center point) of the rotation body 20. For 
reference, an example in which the camera 11 Such as a 
security camera is mounted to a lower Surface of the rotation 
body 20 as the carrying surface 211 will hereinafter be 
provided. For convenience, the stationary body 30 side is 
considered an upper side and the rotation body 20 side is 
considered a lower side. But one skilled art can appreciate 
that this positional concept is only introduced for illustra 
tion, and is not absolute. 

Referring to FIGS. 1-3, the stationary body 30 is an 
approximately planar material, and has a circular main body 
31 and an approximately rectangular extension 32 externally 
extending from the main body 31. The circular main body 31 
and the extension 32 are in the same plane. The stationary 
body 30 can be indirectly coupled via a mount (not shown) 
to a predetermined surface Such as a ceiling plane on which 
a camera apparatus 1 is to be disposed or mounted. Alter 
natively, the stationary body 30 can be directly mounted to 
the predetermined Surface on which the camera apparatus 1 
is to be disposed, for example, by folding the outer periphery 
of the stationary body 30 in the shape of a tube at a side 
opposite to the rotation body 20. In the middle or center of 
the circular main body 31 there is a truncated cone-shaped 
depression 33 projecting toward the rotation body 20 side. In 
the middle or center of a bottom surface 331 of the depres 
sion 33 there is provided a circular through-hole 332. In the 
periphery of the through-hole 332 there is provided a 
plurality of mounting holes 333. Each of the mounting holes 
333 is provided for passing a mounting screw 34 there 
through. 
A locking portion 36 projecting toward the rotation body 

20 side is provided in a predetermined location other than 
the depression 33, of a lower surface 301 (i.e., another of 
opposed surfaces) of the stationary body 30 opposed to the 
rotation body 20. The predetermined location will be men 
tioned below. The both circumferential end surfaces 361 of 
the locking portion 36 are formed in a linear manner in a 
radial direction of the stationary body 30. In this regard, see 
FIG. 4B. Furthermore, in a case where the stationary body 
30 is formed by press forming of metallic plate, the locking 
portion 36 can be formed by making a pair of parallel cuts 
(pre-cuts) 362 along the radial direction of the stationary 
body 30 in the main body 31 of the stationary body 30 (see 
FIG. 2), and then carrying out downward extrusion or 
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4 
ejection. Furthermore, in a case where the stationary body 
30 is formed of resin, the locking portion 36 can be 
integrally formed with the main body 31 of the stationary 
body 30. Alternatively, the locking portion 36 can be inde 
pendently formed by attaching a separate member to the 
lower surface 301 of the stationary body 30 by using an 
adhesive or screw. 
A rotation shaft bearing 35 is upward coupled or attached 

to the depression 33 from underneath. The rotation shaft 
bearing 35 has an approximately cylindrical main body 351. 
The lower end of the main body 351 is provided with a 
ring-shaped receiving portion 352 which externally extends 
from the outer periphery of the main body 351. The center 
of an upper surface 353 of the main body 351 is provided 
with a projection (i.e., convex portion) 354 which projects 
upward. A plurality of screw holes 355 threadably engage 
able with the mounting screw 34 is formed in the circum 
ference of the projection 354. The outer diameter of the 
projection 354 corresponds to the inner diameter of the 
through-hole 332 of the depression 33. The projection 354 
can be inserted into the through-hole 332. Furthermore, each 
of the screw holes 355 corresponds to each of the mount hole 
333 of the depression 33 in it arrangement or position. 

Therefore, when the rotation shaft bearing 35 is coupled 
to the rotation body 30, the projection 354 of the rotation 
shaft bearing 35 is inserted into the through-hole 332 of the 
depression 33 of the stationary body 30. Next, the screw hole 
355 of the rotation shaft bearing 35 is in line with the mount 
hole 333 of the depression 33. The mounting screw 34 is 
then inserted into the mount hole 333 of the depression 33, 
and is further coupled to the screw hole 355 of the rotation 
shaft bearing 35. 
As shown in FIGS. 1 and 3, the rotation body 20 has a 

circular rotation plate 21, and a peripheral wall 22 extending 
from a peripheral edge (end) of the rotation plate 21 toward 
the stationary body 30 side (i.e., upward). The peripheral 
wall 22 is low (in height), and the rotation body 20 is overall 
approximately disc-shaped. The inner Surface of the periph 
eral wall 22 is provided with a panning gear 221 for rotating 
the rotation body 20 in a horizontal plane (i.e., panning). 
There is provided a center hole 23, through which the 
rotation shaft bearing 35 is passed, in the center of the 
rotation plate 21. The inner periphery of the center hole 23 
is provided with a center wall 231. The lower end surface of 
the center wall 231 is supported from underneath by the 
bearing 352 of the rotation shaft bearing 35. In addition, the 
center of the center hole 23 corresponds to the center of the 
rotation plate 21, and the center point of the rotation body 
means the center hole 23. 
The surface (i.e., the lower surface) of the rotation plate 

21 away from the stationary body 30 corresponds to the 
carrying Surface 211 on which the camera 11 is mounted. 
The surface 212 (one of the opposed surfaces) opposite to 
the carrying Surface 211 and opposed to the stationary body 
30 corresponds to the upper surface. The surface 212 is 
provided with a slide rail 24, which is an example of the 
slide-guiding portion. The slide rail 24 is disposed in the 
vicinity of the center wall 231. The slide rail 24 and the 
center wall 231 are formed in a concentric fashion. The slide 
rail 24 is arc-shaped. The slide rail 24 has an inner wall 241 
and an outer wall 242 formed at a regular interval to each 
other. An arc-shaped groove 25 is formed between the inner 
wall 241 and the outer wall 242. The both circumferential 
ends of the groove 25 are provided with end walls 243 and 
244, respectively. 
An arc-shaped slider 26 is moveably formed along the 

groove 25. The radius of the slider 26 is approximately equal 
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to the radius of the groove 25. The thickness of the slider 26 
is less than the width of the groove 25. The peripheral length 
T1 of the slider 26 is less or shorter than the peripheral 
length L1 of the groove 25. See FIG. 5. Referring to FIG. 1, 
when the rotation body 20 is rotatably coupled to the 
stationary body 30, the slider 26 which is moveably inserted 
into the groove 25 of the slide rail 24 is disposed such that 
the upper end portion of the slider 26 is upwardly exposed 
beyond the slide rail 24. The slider 26 does not reach the 
lower surface 301 of the stationary body 30. However, the 
slider 26 is high enough that the upper end of the slider 26 
abuts against the locking portion 36 which is formed in the 
stationary body 30. 
As shown in FIGS. 1-3, the extension 32 of the stationary 

body 30 is provided with a motor 40 configured to rotate the 
rotation body 20. The height of the motor 40 can be adjusted 
via the mount 46 by the screw 45. The extension 32 is 
provided with a notch 321 for a motor. The motor 40 is 
coupled to the notch 321 such that a rotation shaft 41 is 
aimed downward. The rotation shaft 41 is coupled to a 
driving gear 42. An intermediate gear 43 intermeshing the 
driving gear 42 is rotatably disposed. A pinion gear 44 
intermeshes the intermediate gear 43 as well as the panning 
gear 221 formed in the peripheral wall 22 of the rotation 
body 20. 

Accordingly, when the motor 40 rotates, the driving gear 
42 rotates the intermediate gear 43, and the intermediate 
gear 43 then rotates the pinion gear 44. Furthermore, as the 
pinion gear 44 rotates the panning gear 221 of the rotation 
body 20, the rotation body 20 rotates in panning direction. 

Next, the rotation range limitation of the rotation body 20 
will be described. Referring to FIG. 4B, the rotation body 20 
can be rotated in either of A direction or B direction relative 
to the stationary body 30. In this state, the slider 26 does not 
abut against any of the end walls 243 and 244 of the slide rail 
24. In addition, the slider 26 does not abut against the 
locking portion 36 of the stationary body 30. 
When the rotation body 20 in a state as shown in FIG. 4B 

is rotated in A direction, the slider 26 moves together with 
the slide rail 24, and one end surface of the slider 26 abuts 
against the end surface 361 of the locking portion 36. See 
FIG. 4A. As a result, the slider 26 is stopped. At the same 
time, the slider 26 is relatively moved in B direction within 
the slide rail 24. When another end surface of the slider 26 
abuts against the end wall 243 of the slide rail 24, the 
rotation of the rotation body 20 is inhibited. In other words, 
the rotation body 20 is held with the locking portion 36 via 
the slider 26. 
When the rotation body 20 in a state as shown in FIG. 4B 

is rotated in B direction, the slider 26 moves together with 
the slide rail 24, and another end surface of the slider 26 
abuts against the end surface 361 of the locking portion 36. 
See FIG. 4C. As a result, the slider 26 is stopped. At the same 
time, the slider 26 is relatively moved in A direction within 
the slide rail 24. When the one end surface of the slider 26 
abuts against the end wall 244 of the slide rail 24, the 
rotation of the rotation body 20 is inhibited. In other words, 
the rotation body 20 is held with a locking portion 36 via the 
slider 26. 

Next, the rotatable angle of the rotation body 20 will be 
described. The rotatable angle 0 (degree) can be defined as 
a rotation angle from the state as shown in FIG. 4A and FIG. 
5A to the state as shown in FIG. 5A and FIG. 5B. Referring 
to FIGS.5A and 5B, the peripheral length of the groove 25 
of the slide rail 24 is designated as “L1, the peripheral 
length of the slider 26 is designated as “T1, and the radius 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
of the groove 25 and the slider 26 is designated as “R”. The 
rotatable angle 0 (degree) meets the following relationship: 

The width of the locking portion 36 is considered to be 
Small, and thus ignored. 
The function and effect of this embodiment of the rotation 

range-limiting device will be described. The rotation range 
limiting device 10 has the disc-shaped rotation body 20 
provided with the carrying surface 211 on which the camera 
11 can be disposed, and the stationary body 30 supporting 
the rotation body 20 such that the rotation body 20 can rotate 
about the center point of the rotation body 20. The rotation 
body 20 is provided with the slide rail 24 on the surface (i.e., 
the opposite surface) 212 which is opposite to the carrying 
surface 211. The slide rail 24 is arc-shaped. The center of the 
arc-shaped slide rail 24 corresponds to the center point of the 
rotation body 20. The slide rail 24 is provided with end walls 
243 and 244 at its both ends, respectively. Furthermore, the 
slide rail 24 is provided with the slider 26 which is movable 
along the inner portion of the slide rail 24. Therefore, the 
slider 26 is disposed such that it is movable between the both 
end walls 243 and 244 of the slide rail 24. The stationary 
body 30 is provided with the locking portion 36 on the lower 
surface 301 opposed to the opposite surface 212 of the 
rotation body 20. The locking portion 36 is formed on a 
circle having the same diameter as the slide rail 24, and 
projects toward the slide rail 24. In other words, the locking 
portion 36 and the slide rail 24 are formed at the same 
imaginary circle. The locking portion 36 is formed Such it 
can abut against the slider 26 which is movable along the 
slide rail 24. 
With the above configuration, when the rotation body 20 

is relatively rotated in one direction in relation to the 
stationary body 30, the locking portion 36 of the stationary 
body 30 abuts against the slider 26. In this situation, the 
slider 26 is moved along the slide rail 24. In addition, when 
the slider 26 abuts against the one end wall 243 of the slide 
rail 24 and is stopped, the rotation of the rotation body 20 is 
inhibited. Furthermore, when the rotation body 20 is rela 
tively rotated in another direction in relation to the stationary 
body 30, the locking portion 36 of the stationary body 30 
abuts against the slider 26. In this situation, the slider 26 is 
moved along the slide rail 24. In addition, when the slider 26 
abuts against another end wall 244 of the slide rail 24 and is 
stopped, the rotation of the rotation body 20 is inhibited. 
By virtue of the afore-mentioned mechanism the rotation 

body 20 which can be rotated relative to the stationary body 
30 is only rotated within a predetermined range of from 360 
degrees to 720 degrees. Accordingly, the rotation range of 
the rotation body 20 can be effectively controlled while 
decreasing number of the parts to be needed as well as 
downsizing of overall apparatus. The rotation range-limiting 
device 10 can be relatively easily manufactured by disposing 
the slider 26 on the slide rail 24, and coupling the rotation 
body 20 to the stationary body 30. 

In accordance with the rotation range-limiting device 10, 
as peripheral length T1 of the slider 26 is shorter or less than 
the peripheral length L1 of the slide rail 24, the slider 26 is 
made movable within the slide rail 24. In terms of height, the 
slider 26 is made Such that it abuts against the locking 
portion 36 of the stationary body 30 but does not contact 
portions other than the locking portion 36. Accordingly, the 
movement of the slider 26 is limited only when the slider 26 
abuts against the locking portion 36 of the stationary body 
30, and when the slider 26 abuts against the end wall 243, 
244. 
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In the rotation range-limiting device 10, the rotatable 
angle 0 (degree) of the rotation body 20 can be defined as 
follows. Provided that the peripheral length of the slide rail 
24 is designated as “L1, the peripheral length of the slider 
26 is designated as “T1, and the radius of the slider 26 is 
designated as “R”. 

For the above reasons, the relative rotatable angle of the 
rotation body 20 relative to the stationary body 30 can be 
mechanically limited to the predetermined range of from 
360 degrees (27t) to 720 degrees (47t). Furthermore, the 
rotatable angle 0 can be increased by either increasing the 
peripheral length L1 of the slide rail 24 or decreasing the 
peripheral length T1 of the slider 26. 
As camera apparatus 1 of this embodiment has the rota 

tion range-limiting device 10, an image can be captured or 
obtained in any orientation or direction within the predeter 
mined range of from 360 degrees (2 t) to 720 degrees (47t). 
The rotation range-limiting device 10 can be provided with 
the motor 40 configured to rotation drive the rotation body 
20. Accordingly, by controlling the rotation angle of the 
motor 40, the rotation angle of the rotation body 20 in 
panning direction can be controlled, thereby allowing the 
camera apparatus 1 to orient in a predetermined or desired 
direction and take an image. 
The camera apparatus 1 can be further provided with a 

tilting mechanism (i.e., a tilting device) configured to rotate 
the camera 11 in a tilting direction. By adopting the above 
configuration, the camera apparatus 1 can be oriented in a 
desired direction with respect to tilting direction (i.e., rota 
tion in a vertical plane) as well as panning direction (i.e., 
rotation in a horizontal plane), and imaged. 

In the first embodiment of the invention, the camera 
apparatus 1 is provided with the camera (device) 11 coupled 
to the lower portion (lower side) of the rotation range 
limiting device 10. However, the camera 11 may be coupled 
to the upper portion (upper side) of the rotation range 
limiting device 10. In this configuration, the rotation range 
limiting device 10 can be disposed such that the rotation 
body 20 is disposed over the stationary body 30, and the 
camera 11 is mounted on the carrying Surface 211 which 
corresponds to the upper surface of the rotation body 20. In 
this configuration, the slide rail 24 and the slider 26 may be 
disposed in the stationary body 30, and the locking portion 
36 can be disposed in the rotation body 20. 

In accordance with the first embodiment of the invention, 
in order to reduce loads resulting from rotation the rotation 
body 20 is rotated via the intermediate gear 43 and the 
pinion gear 44 by the motor 40. However, the intermediate 
gear 43 and the pinion gear 44 may be omitted. In this case, 
the panning gear 221 of the rotation body 20 may be directly 
rotated by the driving gear 42 of the rotation shaft 41. 
Furthermore, the motor 40 may be also omitted. In this case, 
the rotation body 20 may be manually rotated. 

In accordance with the first embodiment of the invention, 
the slide-guiding portion includes the slide rail 24 and the 
slider 26. The slide rail 24 has the inner wall 241 and the 
outer wall 242 spaced at an interval from each other, and the 
arc-like groove 25 disposed between the inner wall 241 and 
the outer wall 242. The slider 26 can slide on (along) the 
groove 25. Alternatively, as shown in FIG. 6A, an arc 
shaped opening 27 may formed as the slide-guiding portion, 
and a slider 28 may be movable along the opening 27. In this 
configuration, the end walls 243 and 244 are formed in the 
both circumferential ends of the opening 27 respectively. 
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The end walls 243 and 244 may correspond to both longi 
tudinal end surfaces of the opening 27 respectively. 

Referring to FIG. 6B, the slider 28 is provided with an 
arc-shaped thin wall 281, which has a width less than width 
of the opening 27 in the middle of the height, and has a 
height greater than the thickness of the rotation body 20. The 
thin wall 281 is connected to an upper support 282 at the 
upper end thereof and a lower support 283 at the lower end 
thereof. The upper support 282 and the lower support 283 
have a width greater than the width of the opening 27. The 
above configuration stops the slider 28 from slipping or 
dropping from the opening 27. The upper Support 282 is 
disposed at the stationary body 30 side (in the vicinity of the 
stationary body 30), and is high enough to interfere with the 
locking portion 36 of the stationary body 30. 

Accordingly, regardless of the arrangement (in particular, 
vertical arrangement) of the stationary body 30 and the 
rotation body 20, the slider 28 is prevented from slipping or 
dropping from the opening 27. Furthermore, when the slider 
28 is intended to be mounted to the opening 27, the upper 
support 282 and the lower support 283 are prepared inde 
pendently of the thin wall 281. After the thin wall 281 is 
inserted into the opening 27, the upper support 282 and the 
lower support 283 are integrated such that they sandwich the 
rotation body 20 therebetween. While one modified version 
of the first embodiment in which the opening 27 is formed 
in the rotation body 20 is discussed in above paragraphs, the 
opening 27 and the slider 28 may be disposed in the 
stationary body 30 and the locking portion 36 may be 
disposed in the rotation body 20. Another modified version 
of the first embodiment is also shown in FIGS. 6A and 6B. 
See reference numeral in parentheses in FIGS. 6A and 6B. 

Second Embodiment 

A lighting apparatus in accordance with the second 
embodiment of the invention will hereinafter be described 
with reference to FIG. 7. Referring to FIG. 7, the lighting 
apparatus 2 has a lighting device (a device or an object to be 
rotated) 12 which is mounted on the carrying surface 211 of 
the rotation range-limiting device 10. The lighting device 12 
which can be employed in this embodiment may deliver or 
orient illuminated light in a desired direction. The lighting 
device 12 may be a spotlight. The same reference numeral(s) 
is imparted to the same part(s) or portion(s) as is employed 
in the first embodiment, and the detailed description is 
omitted to avoid unnecessary duplication. 
The function and effect of the lighting apparatus 2 in 

accordance with the second embodiment is described. As the 
lighting apparatus 2 has the afore-mentioned rotation range 
limiting device 10, excessive rotation is prevented and the 
rotation is limited to a predetermined range of from 360 
degrees (27t) to 720 degrees (47t). At this time, it can be 
oriented in any direction. 
The rotation range-limiting device 10 can be provided 

with the motor 40 configured to rotation drive the rotation 
body 20 in a panning direction (in a horizontal plane). 
Accordingly, by controlling the rotation angle of the motor 
40, the rotation angle of the rotation body 20 can be 
controlled, thereby allowing the lighting apparatus 2 to 
deliver light in a predetermined or desired direction. The 
lighting apparatus 2 can be provided with a tilting mecha 
nism (i.e., a tilting device) configured to rotate the lighting 
device 12 in a tilting direction (in a vertical plane). By 
adopting the above configuration, the lighting apparatus 2 
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(in particular, the lighting device 12) can be oriented in a 
desired direction with respect to tilting direction as well as 
panning direction. 

Furthermore, the aforementioned embodiments are only 
shown some representatives of this invention, and this 
invention is not limited of these embodiments. Therefore, it 
can be performed with several changes without deviating 
from the scope of this invention. For example, in the 
aforementioned embodiments, the rotation body 20 and the 
stationary body 30 are disposed in a horizontal manner. 
However, the rotation body 20 and the stationary body 30 
may be disposed in a vertical manner, or disposed on an 
inclined wall and etc. Furthermore, the rotation range 
limiting device in accordance with the invention can be also 
applied to an apparatus equipped with a device Such as a 
monitor, a speaker, and etc., or a directional, antenna 
rotating apparatus. 

LIST OF REFERENCE NUMERAL 

1 camera apparatus 
2 lighting apparatus 
10 rotation range-limiting device 
11 camera (device or object to be rotated) 
12 lighting device (device or object to be rotated) 
20 rotation body 
211 carrying Surface 
212 opposite Surface (one of the opposed surfaces) 
23 center hole (center point) 
24 slide rail (slide-guiding portion) 
243, 244 end wall 
26 slider 
30 stationary body 
301 lower surface (another of the opposed surfaces) 
36 locking portion 
L1 peripheral length of the slide rail 
R radius of slide-guiding portion (or radius of slider) 
T1 peripheral length of slider 
0 rotatable angle 
The invention claimed is: 
1. A rotation range-limiting device, comprising: 
a rotation body to which an object to be rotated is 

mounted; 
a stationary body rotatably supporting the rotation body; 

10 

15 

25 

30 

35 

40 

10 
a slide-guiding portion as an arc-shaped groove disposed 

on either one of the rotation body and the stationary 
body, and having end walls formed at both ends 
thereof; 

a locking portion disposed on another of the rotation body 
and the stationary body; 

a slider movable along the slide-guiding portion, wherein 
when the slider abuts against the locking portion and 
either one of the end walls of the slide-guiding portion, 
the slider is stopped from rotation, and wherein as the 
rotation body rotates, the slider rotates together with 
the slide-guiding portion or the locking portion and 
abuts against both of the locking portion and either one 
of the end walls of the slide-guiding portion to stop a 
rotation of the rotation body; 

a motor disposed in the stationary body; 
a gear coupled to the motor, and 
a panning gear intermeshing the gear and formed in a 

peripheral wall of the rotation body. 
2. The rotation range-limiting device according to claim 

1, wherein the rotation body has a center point correspond 
ing to a center of the slide-guiding portion. 

3. The rotation range-limiting device according to claim 
1, wherein the slider is arranged interiorly of the panning 
gear. 

4. The rotation range-limiting device according to claim 
1, wherein the object to be rotated is a camera. 

5. The rotation range-limiting device according to claim 
1, wherein the object to be rotated is a lighting device. 

6. The rotation range-limiting device according to claim 
1, wherein after the slider abuts against the locking portion, 
the slider relatively moves along the slide-guiding portion in 
a direction opposite to a direction where the rotation body 
rotates and abuts against the either one of the end walls of 
the slide-guiding portion to stop the rotation of the rotation 
body. 

7. The rotation range-limiting device according to claim 
1, wherein after the slider abuts against the locking portion, 
the slider moves along the slide-guiding portion in a direc 
tion where the rotation body rotates and abuts against the 
either one of the end walls of the slide-guiding portion to 
stop the rotation of the rotation body. 
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