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ROTATING APPARATUS

The present invention relates to a rotating apparatus
for mounting or integrated with a display device such as a
television set and a display of a computer so as to rotate

the display device.

FIG. 1 is a partially exploded plan view of a conven-
tional rotating apparatus disclosed in Japanese Utility
Model Application Publication No. 4-28141 (1992), and FIG. 2
is a sectional view taken along line I -1 of FIG. 1. The
rotating apparatus shown in FIGs. 1 and 2 compr&ses a base
61, a mounting table 70, a motor 82 and a power supply 62.

The base 61 includes a disk-shaped bottom 6l1a having a
peripheral wall_Slhgin'the periphery thereof. At the center
of the”£ot£om 61a7£§:&§sposed a bearing 6lc in the shape of
a concave, whichhh;s-aﬁ opening 61d at the center. On the
inner surface of ‘the peripheral wall 61b of the base 61 are
provided with six diskf§haped-rotators 65 at positions di-
viding the c1rcumference of the bottom 61a into six. Each -
of the rotators 65 has-a rotatlon ax1s along the radial of

the bottom 61la.

The mounting table 70 includes a disk member 71
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s a sectional view taken along line Il -1l of FIG 1. The rotating

appar at us shown in Fl Gs.

has an opening 61d at the center. On the inner surface of the peripheral

wal |

61b of the base 61 are

slightly smaller than the bottom 6la of the base 81, an
outer peripheral wall 72 fofmed éround the entire periphery
of the disk member 71 so as to project downward at right
angles from the disk member 71, and an inner peripheral wall
75 formed inside of and facing to.the outer peripheral wall
72 with a predetermined interval therebetween. Along the
entire inner surface of:the inner peripheral wall 75 is
disposed an inner gear 75a. Around the external lower edge
of the outer peripheral wall 72 is formed a projecting line
73, which is provided with a groove 73a on the bottom sur-
face. The groove 73a is engaged with the rotators 65 on the
base 61 so as to rotatably support the mounting table 70 on
the base 61.

At the centér of the bottom surface of the’ disk member
71 is provided a cylindrical axis 74, whose tip portion has
a smaller diameter than the other portion thereof. The tip
portion of the axis 74 is rotatably fit,in the opening 61d
in the bearing 61lc described above. Below the bearing 6lc

of the base 61 is provided a ring-shaped washer 91. A bolt

' 90 is inserted from the bottom through the washer 91 and the

opening 61d so as to be screwed into the tip portion of the
axis 74, thereby preventing the mounting table 70 from
coming off the base 61.

The motor 82 has a rotation axis 82a parallel to the

bottom 6la of the base 61, and a worm gear 83 is fixed on
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1 and 2 conprises a base 61, a nounting table 70,
a notor 82 and a power supply 62. The base 61 includes a di sk-shaped botto
6la having a peripheral wall 61b in the periphery thereof. At the center

the bottom 6la is disposed a bearing 61c in the shape of a concave, mhich
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provided with six disk-shaped rotators 65 at positions di- viding.the
circunference of the bottom6la into six. Each of the rotators 65 has a
rotation axis along the radial of the bottom6la. The nounting table 70
i ncudes a di sk nmenber 71

the rotation axis 82a. The worm gear 83 is engaged with a
worm wheel 85b fixed on a first axis 85a formed on the side
of the rotation axis 82a closer to the peripheral wall 61b
. of the base 61. A first pinion 85c¢, which is integrally
~ formed with the worm wheel 85b, is engaged with a second
gear 86b fixed on a second axis 86a formed on the side of
the first axis 85a closéf to. the peripheral wall 61b of the
base 61.

A second pinion 86c, which is integrally formed with
the second gear 86b, is engaged with a third gear 87b
penetrating a third axis 87a formed on the side of the
second axis 86a closer to the peripheral wall 61b of the
base 61. A third pinion 87c fixed on the third axis 875 and
connected with the third gear 87b through a digk 87d is
engaged with the inner gear 75a of the mounting table 70.
The driving torque generated by the motor 82 is transferred
to the inner gear 75a of the mounting table 70 through the
worm gear 83, the worm wheel 85b, the pinions 85c, 86c and
87c and the gears 86b and 87b, thereby rotating the mounting
table 70 in the clockwise or counterclockwise direction
depending upon the forward or reverse rotation direction of
the motor 82.

FIG. 3 is a partially exploded enlarged view of the
third axis 87a. On part of the bottom surface of the disk

87d, which is integrally formed with the third pinion 87¢ on
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2 slightly smaller than the bottom 6la of the base 61, an outer peripheral
‘wall 72 formed around the entire periphery of the disk nenber 71 so as to
proj ect downward at right angles fromthe di sk nenber 71, and an inner
peripheral wall 75 formed inside of and facing to the outer peripheral wall
72 with a predeterm ned interval therebetween. Al ong the entire inner
surface of the inner peripheral wall 75 is

the bottom surface thereof, is formed a groove 87f in the
radial direction. On the surface of the third gear 87b
facing the disk 87d is formed a projection 87e so as to
correspond to the groove 87f. The third gear 87b, through
- which the third axis 87a is inserted, is vertically movable,
and is in contact with the disk 87d by the pressure applied
by a spring 88. The ro£ation of the third gear 8%b is
transferred to the third pinion 87c through the engagement
between the projection 87e of the third gear 87b and the
groove 87f of the disk 87d.
In such a rotating apparatus, the power supply 62 is

operated by a signal supplied from a remote controller (not

shown) so as to rotate the motor 82 in the forward or
[

reverse direction or to stop the motor 82. Through the

clockwise or counterclockwise rotation of the mounting table
70 caused by the forward or reverse rotation of the motor
82, a display device mounted on the mounting table 70 is
rotated at a desired angle.

During the rotation of the mounting table 70, when the
display device comes in contact with furniture or the like,
the third pinion 87c engaged with the inner gear 75a of the
mounting table 70 becomes locked. At this point, although
the rotation of the motor 82 is transferred to the third
gear 87b, the third gear 87b moves downward against the

pressure applied by the spring 88 because the third pinion
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di sposed an inner gear 75a. Around the external |ower edge of the outer

peri pher al

wal |

72 is formed a projecting line 73, which is provided with a

geoove 73a on the bottom sur- face. The groove 73a is engaged with the

tors 65 on the base 61 so as to rotatably support the nounting table 70
on the base 61. At the center of the bottom surface of the disk nenber 71
Is provided a cylindrical axis 74, whose tip portion has

87c

is locked. As a result, the projection 87e of the third

gear 87b is disengaged from the groove 87f on the disk 87d

disposed on the third pinion 87c¢. Thus, the rotation of the

third gear 87b is not transferred to the third pinion 87c.

The

the

inner gear 75a, the worm gear 83, the worm wheel 85b,

pinions 85c¢, 86¢ and_87c, the gear 86b and 87b, and the

motor 82 are protected from being damaged by rotating the

third gear 87b alone in this manner.

In order to change the facing direction of the displeay

device, if the display device or the mouhting table 70 is

applied with a force by a hand or the like without using the

rotation of the motor 82, the force is transferred to the

worm wheel 85b. The worm gear 83, however, is not rotated

by the rotation of the worm wheel 85b, namely the worm gear

83 has so-called an automatic clamping function. According-

ly,

the third gear 87b moves downward against the pressure

of the spring 88 and the groove 87f of the disk 87d is

disengaged'from-the projection 87e on the third gear 87b as

in the aforementioned case, thereby the mounting table 70

and

the display device thereon are rotated.

Japanese Patent Application Laid-Open No. 62-24781

{1987) discloses another type of a rotating apparatus. This

rotating apparatus comprises a disk-shaped retainer provided

with a plurality of balls in the periphery thereof instead

of the disk-shaped rotators 65 in FIG. 1 and a plurality of
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a smaller dianmeter than the other portion thereof.
In the opening 61d in the bearing 61lc descri bed
Bel ow the bearing 61c of the base 61 is provided a ring-shaped
washer 91. A bolt 90 is inserted fromthe bottomthrough the washer 91 an
t he opening 61d so as to be screwed into the tip portion of the axis 74,

axis 74 is rotatably fit

above.

t hereby preventing the nounting table 70 fromcom ng off the base 61

ball containing holes each with a diameter slightly larger
than that of the ball for supporting the balls and main-
taining a constant interval among the balls. Since the
configuration is thus simplified, the cost can be reduced
and the apparatus becomes thinner.

In either conventional rotating apparatus, however, the
assemblage is complicatéd and the production efficiency is
low because, when a gear is locked during the rotation or
when the apparatus is manually rotated, the projection 87e
on the third gear 87b is disengaged from the groove 87f on
the disk 87d disposed on the third pinion 87c engaged with
the inner gear 75a of the mounting table 70. In addition, a
large number of processing procedures are required, re-
sulting in increasing a production cost. Furthér, the
conventional rotating apparatus has a poor durability due to
the abrasion of the groove 87f and the projection 87e
affecting the rotation of the display device. Moreover, the
rotating apparatus disclosed in Japanese Patent Application

Laid-Open No. 62-24781 (1987), which comprises the retainer

'provided with the balls and the ball containing holes for

rotatably supporting the mounting table, has the following
disadvantages: Since the diameter of the ball containing

hole is larger than that of the ball so as to achieve free
movement of the ball therein, the ball can be dropped from

the retainer during the assemblage. As a result, the
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The notor 82 has a rotation axis 82a parallel to the bottom 6la of the base
61, and a wormgear 83 is fixed on This is the replacenent sheet 3 the
reggtion axis 82a. The wormgear 83 is engaged with a

handling is poor, and the assembling efficiency and the

production efficiency are both low.

The present invention was devised to solve the above-
mentioned problems, and one of the objectives of the in-
vention is providing a fatating apparatus having an improved
production efficiency by adopting a configuration where
torque of a worm wheel can be transferred to a worm gear
without using the conventional disengaging mechanism.

The rotating apparatus of this invention comprises a
motor, a worm gear fixed oﬁ the rotation axis of the motor
and a worm wheel engaged with the worm gear. The worm gear
and the rotation axis are rotated by torgue su%plied to the
worm wheel through a gear included in a driving device for
rotating a rotation table rotatably supported on a base.

Alternatively, the rotating apparatus of this invention
comprises a motor, a worm gear fixed on the rotation axis of
the motor and a worm wheel engaged with the worm gear. The
worm gear, which is included in a driving device for rotat-
ing a rotation table rotatably supported on a base, has a
lead angle sufficient for transferring torque from the worm
wheel to the worm gear.

Further, in the rotating apparatus of the invention,

the lead angle ¥ of the worm gear satisfies the following
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wor m wheel 85b fixed on a first axis 85a forned on the side of the rotation
axis 82a closer to the peripheral wall 61b of the base 61. A first pinion
85c, which is integrally formed with the worm wheel 85b, is engaged with a
second gear 86b fixed on a second axis 86a fornmed on the side of the first
axis 85a closer to the peripheral wall 61b of the base 61. A second pinion
86c, which is integrally formed with

formula:

FS- {cosa - sinyY - u - cos?y ) > 0
wherein Fg indicates a circumferential force of the worm
wheel, a indicates a pressure angle, and ux indicates a
friction coefficient.

Accordingly, ‘when the rotation table is locked during
the rotation, the locking force is transferred from the worm
wheel through the worm gear to the rotation axis of the
motor, thereby stopping the rotation of the motor. When the
rotation table is applied with an external force without
using the rotation of the motor, the applied force is trans-
ferred through the worm wheel and the worm gear to the
rotation axis of the motor, thereby rotating b9th the motor
and the rbtation table. Thus, there is no need to use the
disengaging mechanism as in the.conventional rotating
apparatus, resulting in decrease of the number of the
components and the processing procedures and improvement of
the assembling and production efficiency of the rotating
apparatus.

Another objective of the present invention is providing
a rotating apparatus having high assembling and productiﬁﬁ
efficiency with improved handling by forming a projection at
the peripheral edge of a ball containing hole in a retainer
for holding the ball therein.

The rotating apparatus of the invention comprises a
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t he .second gear 86b, is engaged with a third gear 87b penetrating a third
axis 87a fornmed on the side of the second axis 86a closer to the peripheral
wal | 61b of the base 61. A third pinion 87c fixed on the third axis 87a and
connected with the third gear 87b through a disk 87d is engaged with the

I nner gear 75a of the nounting table 70. The driving torque generated by
the notor 82 is transferred to the inner gear 75a of the nounting table 70
t hrough t he

plurality of balls disposed between a base and a rotation
table and a retainer having a plurality of holes for holding
the balls formed with a predetermined interval thereamong.

At the peripheral edge of each hole is formed a projection

for holding the ball therein.

Further, in one embodiment of the rotating apparatus of
the invention, the retaiher is formed by connecting a plu-
rality of belt-shaped members.

Accordingly, the balls are held on the retainer by the
projections. Therefore, there is not the slightest fear of
dropping the balls off the retaider during the assemblage of
the retainer and the balls, resulting in increasing the as-
sembling and production efficiency.

Furthermore, in another embodiment of the rotating
apparatus of the invention, the refainer and the balls are
integrally formed so that the balls are freely movable at
certain ‘positions on the retainer.

Accordingly, the number of the assembling procedures
can be reduced because there is no need to combine the
retaiﬁer with the balls, resulting in further increasing the

production efficiency.

The invention will be further described by way of non-
limitative example with reference to the accompanying

drawings, in which:-
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wor m gear 83, the worm wheel 85b, the pinions 85c, 86c and 87c and the
gears 86b and 87b, thereby rotating the nounting table 70 in the cl ockw se
or counterclockw se direction dependi ng upon the forward or reverse o
rotation direction of the nmotor 82. FIG 3 is a partially expl oded enl arged*®
view of the third axis 87a. On part of the bottom surface of the disk 87d,
which is integrally formed with the third pinion 87c on

FIG. 1 is a partially exploded plan ‘'view of a conven-

tional rotating apparatus;
FIG. 2 is a sectional wview taken along line I -l of
FIG. 1; | | ‘

FIG. 3 is a partially exploded enlarged view of a third
axis shown in FIG. 2;

FIG. 4 is a front view of a rotating apparatus accord-
ing to the present invention;

FIG. 5 is a schematic plane diagram of the rotating
apparatus according to the present invention;

FIG. 6 is a vertical sectional view of the rotating
apparatus according to the present invention;

FIG. 7 is an enlarged side view of a spring member and
a bar used in the rotating apparatus according to the
present invention;

FIG. 8 is an enlarged view of a motor and a gear unit
used in the rotating apparatus according to the present
invention;

FIG. 9 is a schematic plane diagram of a worm gear and
a worm wheel shown in FIG. 8;

FIG. 10 is a perspective view of the worm gear of FIG.
9;

FIG. 11 is an schematic enlarged diagram of part of the

worm gear of FIG. 9;

10 —_— e e
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4 the bottom surface thereof, is formed a groove 87f in the radial
direction. On the surface of the third gear 87b facing the disk 87d is

f @red a projection 87e so as to correspond to the groove 87f. The third
g 87b, through

FIG. 12 is a plan view of a unit roller shown in FIG.

FIG. 13 is a sectional view taken along line X -Xm
. of FIG. 12;

FIG. 14 is a sectional view of another type of a
retainer applicable to the invention;

FIG. 15 is a partial perspective view of still another
typé of the retainer applicable to the invention;

FIG. 16 is a side view of still another type of the
retainer applicable to the invention;

FIG. 17 is a plan view of further another type of the
retainer applicable to the invention; |

FIG. 18 is a sectional view of a unit caﬁs taken along
line XVII -XVII of FIG. 8;

FIG. 19 is a schematic diagram of another type of the
unit case applicable to the invention;

FIG. 20 is a plan view of a rotating apparatus accord-
ing to another example of the invention;

FIG. 21 is an enlarged view of part of the rotating
apparatus of FIG. 20;

FIG. 22 is a schematic diagram showing another type of
a first link and a second link shown in FIG. 21;

FIG. 23 is a side view showing a switching mechanism of
a lever link according to the present invention;

FIG. 24 is a side view of another type of the switching
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which the third axis 87a is inserted, is vertically novable, and is in
contact with the disk 87d by the pressure applied by a spring 88. The
rotation of the third gear 87b is transferred to the third pinion 87c

t hrough the engagenment between the projection 87e of the third gear 87b
the groove 87f of the disk 87d. In such a rotating apparatus, the power
supply 62 is operated by a signal supplied froma renpote controller (not

mechanism of the lever link according to the present inven-
tion;

FIG. 25 is an enlarged view of a leaf switch and a cam
shown in FIG. 5;

FIG. 26 is a schematic side diagram of the leaf switch
and the cam of FIG. 25;

FIG. 27 shows an operation sequence of the leaf switch
according to the present invention;

FIG. 28 is a schematic diagram showing another type of
the leaf switch and the cam according to the present inven-
tion;

FIG. 29 is a schematic diagram showing still another
type of the leaf switch and the cam according to the present
invention; ’

FIG. 30 is a schematic partial enlarged diagram of the
leaf switch and the cam of FIG. 29;

FIG. 31 is another schematic partial enlafged diagram
of the leaf switch and the cam of FIG. 29; and

FIG. 32 is a schematic diagram showing another type of

a motor stopping mechanism according to the present inven-

tion.

The present invention will now be described in detail

referring to the accompanying drawings illustrating the

12 o
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shovvn) SO as to rotate the notor 82 in the forward or reverse direction or
stop-the notor 82. Through the cl ockw se or countercl ockw se rotation of

thb nmounting table 70 caused by the forward or reverse rotation of the

notor 82, a display device nmounted on the nounting table 70 is rotated at a

desired angle. During the rotation of the nmounting table 70, when the

di spl ay device cones in contact with furniture or the liKke,

embodiments thereof.

~FIG. 4 is a front view of a rotating apparatus
according to the present invention, FIGs. § and 6 are a
schematic plane diagram and a vertical sectional view,
respectively, of the major part of the rotating apparatus of
FIG. 4. As is shown in FIG. 4, the rotating apparatus of
the invention comprises'a cabinet 2 supporting a CRT
(cathode ray tube) 3 and a circular base 1 disposed below
the cabinet 2 so as to rotatably support the cabinet 2. A
belt-shaped skirt 2a is provided at the lovwer edge of the
cabinet 2 so as to prevent a hand, a finger or the like from
being pinched in the gap between the cabinet 2 and the base
1.

As shown in FIGs. 5 and 6, the base 1 ingludes a circu-
lar bottom la provided with an outer peripheral wall 1lb at
the periphery. On the inner surface of the outer peripheral
wall 1b is provided an inner gear 1lg. At the center of the
bottom la is formed a recess 1f having an opening at the
center. Around the upper edgé of the opening is formed a
center wall lc projecting upward, and an inner peripheral
wall 1d is formed on the ocutside of the center wall 1lc. On
the outer surface of the inner peripheral wall 1d is pro-
vided a ring rib 7, which is connected with the inner
peripheral wall 1d through a plurality of stiffening ribs

le. On the upper surface of the outer peripheral wall 1b is

13
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the third pinion 87c engaged with the inner gear 75a of the nounting table
70 becones | ocked. At this point, although the rotation of the notor 82 is
transferred to the third gear 87b, the third gear 87b noves downward :
agai nst the pressure applied by the spring 88 because the third pinion

formed a groove 1m, which is provided with a unit roller 20.
The unit roller 20 comprises a plurality of balls 21 and a
flat ring-shaped retainer 22, in which a plurality of hold-
ing holes 22a for movably holding the balls 21 are formed
with a predetermined interval thereamong.

On the bottom surface of the cabinet 2 is formed a ring
éb opposing the groove lﬁ formed on the outer peripheral
wall 1b of the base 1. The ring 2b is engaged with the unit
roller 20 of the base 1, thereby rotatably supporting the
cabinet 2 on the base 1. The bottom surface of the cabinet
2 is also provided with a cylindrical member 2c for screwing
at the center and an inner ring 2d for fitting with the
center wall 1lc of the base 1 on the outside of the cylindri-
cal member 2¢c. At the lower edge of the inner riag 2d, a
disk-shaped washer 14, which has a diameter larger than that
of the center wall lc of the base 1 and smaller than that of
the recess 1f, is screwed on the cylindrical member 2c,
thereby preventing the base 1 from coming off the cabinet 2.

Further, a center boss lh is projecting from the outer
sﬁrface of the outer peripheral wall 1b of the base 1 as a
standard mark of the rotation of the cabinet 2. A back
center boss lk is also provided on the outer surface of the
éuter reripheral wall at a position at an angle of 180°
from the position of the center boss lh. The back center

boss 1k is provided with a hole 1j for screwing. The base 1

14 [ ——
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5 87c is locked. As a result, the projection 87e of the third gear 87b is
diEEngaged fromthe groove 87f on the disk 87d di sposed on the third pinion
87c. Thus, the rotation of the third gear 87b is not transferred to the
third pinion 87c. The inner gear 75a, the worm gear 83, the worm wheel 85b,
t he pinions 85c, 86c and 87c, the gear 86b and 87b, and the notor 82 are
protected from bei ng damaged by rotating the '

is fixed on the cabinet 2 by screwing a screw (not shown)
into the hole 1.

The base 1 is provided with spring members 10 for

controlling the rotation range of the cabinet 2 formed with-

lb a predetermined distance therebetween along the circumfer-
ence of the outer peripheral wall 1b. Away from the spring
members 10 by a predetergined distance along the circumfer-
ence are provided flat stoppers 11 formed along the radial
direction of the bottom la. The bottom surface of the
cabinet 2 is provided with a bar 2e, which will be described
in detail below, so that the bar 2e is located at the cir-
cumferential center between the spring members 10 when the
_center of the image scfeen of the CRT 3 corresponds to the
position of the center boss l1h. At this point, the center
of the scfeen of the CRT 3 coinéides with the ﬁgsition of
the center boss lh, which means that the cabinet 2 is
located at the center of the ropation range.

FIG. 7 is an enlarged side view of one of the spring
members 10 and the bar 2e. The spring memﬁer 10 which is in
the crooked shape is formed so as to be projecting on the
base 1. When the cabinet 2 is rotated by the driving torque
supplied from a motor described below, the bar 2e projecting
from the bottom surface of the cabinet 2 is caught by the

spring member 10, thereby stopping the rotation of the

cabinet 2. When the cabinet 2 is manually rotated without
15 —— —— ———— —— —_
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“third gear 87b alone in this manner. In order to change the facina
direction of the display device, if the display device or the nounting
table 70 is applied with a force by a hand or the |ike without using the
rotation of the notor 82, the force is transferred to the worm wheel 85b.
The worm gear 83, however, is not rotated by the rotation of the worm wheel
85b, nanely the worm gear 83 has so-called an automatic clanping function.
Accor di ng-

using the driving torque of the motor, the bar 2e can pass
the spring member 10, and the cabinet 2 can be further

rotated until the bar 2e comes in contact with one of the

stoppers 11 described above.
As shown in FIG. 5, below the cabinet 2 are disposed a

motor 32 and a unit case 31 containing a built-in gear unit

30 including a pluralit§ of gears for transferring the
torque of the motor 32 to the base 1.

FIG. 8 is an enlarged view of the motor 32 and the gear
unit 30. The motor 32 is disposed so as to have a rotation
axis 32a parallel to the bottom surface of the cabinet 2,
gnd is connected with a power supply (not shown) for apply-
ing the motor 32 with a voltage less than half a regulated
voltage of the motor 32. A worm gear 33 is fixeh on the
rotation axis 32a of the motor 32. The worm gear 33 is
engaged with a worm wheel 35b fixed on a first axis 35a. A
first pinion 35c integrally formed with the worm wheel 35b
is engaged with a second gear 36b fixed on a second axis
36a. A second pinion 36c integrally formed with the second
gear 36b is engaged with a third gear 37b fixed on a third
axis 37a, and the third gear 37b is engaged with the inner
gear lg (see FIG. 5) of the base 1. The first axis 35a; the
second axis 36a and the third axis 37a are disposed in the
circumferential direction from the rotation axis 32a of the

motor 32 in this order. The reduction ratio of the gear
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Iy, the third gear 87b noves downward agai nst the pressure of the spring 88
"the groove 87f of the disk 87d is diséngaged fromthe projection 87e on

t third gear 87b as in the aforenentioned case, thereby the nounting

table 70 and the display device thereon are rotated. Japanese Patent

Application Laid-Open No. 62-24781 (1987) discloses another type of a

rotating apparatus. This rotating apparatus conprises a disk-shaped

retai ner provided

unit 30 is set at a sufficient value for rotating the
cabinet 2.
| FIG. 9 is a schematic plane diagram of the worm gear 33
.- and the worm wheel 35b shown in FIG. 8, and FIGs. 10 and 11
are a perspective view and an schematic enlarged diagram of
the worm gear 33, respectively. In these drawings, ¥
indicates a lead angle o} the worm gear 33, d, indicates a
pitch circle diameter of ihe worm gear 33, d indicates a
pitch circle diameter of the worm wheel 35b, FUl indicates a
tangential force of the worm gear 33, Fg indicates a
circumferential force of the worm wheel 35b, F, indicates a
force vertically applied to the section of a gear tooth, «
indicates a pressure angle, and x4 indicates a friction
coefficient. The lead angle ¥ is represented'by the
following equation (1):
¥ = tan Y(my - Zy/d,) ... (1)

wherein my indicates a normal module; and Zy indicates a

m
number of threads.

Further, the relationship between the tangential force
Fyp of the worm gear 33 and the circumferential force Fg of
the worm wheel 35b is represented by the following eguation
(2):

Fy; = Fg(cosa - sinY - # - cos? ) ... (2)

The worm gear 33 of this invention has the lead angle

¥ that makes the tangential force larger than 0 (i.e.,

17 L .
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with-a plurality of balls in the periphery thereof instead of the

di sk-shaped rotators 65 in FIG 1 and a plurality of 6 ball containing
hol es each with a dianeter slightly larger than that of the ball for J‘ig
supporting the balls and nain- ' .

FU1>0), thereby transferring torque from the worm wheel 35b
to the worm gear 33.
As shown in FIGs. 5 and 8, at the end of the side

surface of the unit case 31 facing the ring rib 7 is pro-

vided a leaf switch 41 for stopping feeding the motor 32 and
the CRT, and on the circumferential surface of the ring rib
7 facing the leaf switch 41 is formed a flat belt-shaped cam
8 so as to be parallel to the bottom la of the base 1 and
have a length corresponding to the rotation range of the
cabinet 2 defined between the spring members 10 described
above.

In the rotating apparatus having the aforementioned
configuration, the power supply connected with the motor 32
is remotely controlled by a signal generated by an external
switch (not shown) so as to rotate the motor 32 in the
forward or reverse direction or stop the motor 32. The
forward or reverse rotation of the motor 32 is transferred
to the worm gear 33, the worm wheel 35b, the pinions 35c and
36c and the gears 36b and 37b. Through the rotation of the
third gear 37b engaged with the inner gear 1lg of the base 1,
the cabinet 2 is rotated in the.clockwise or counterclock-
wise direction on the unit roller 20. When the bar 2e
projecting from the bottom surface of the-cabinet 2 comes in
contact with one of the spring members 10, further rotation

of the cabinet 2 is prevented by the spring member 10, and
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taining a constant interval anong the balls. Since the configuration is
thits sinplified, the cost can be. reduced and the apparatus becones thinner.
In"either conventional rotating apparatus, however, the assenblage is
conplicated and the production efficiency is | ow because, when a gear is
| ocked during the rotation or when the apparatus is manually rotated, the
projection 87e on the third gear 87b is disengaged fromthe groove 87f on

the leaf switchj4l is turhed on through the contact with one
end of the cam 8. As the leaf switch 41 is thus turned on,
feeding the motor 32 is stopped, and the rotation of the
motor 32 and the cabinet 2 is stopped.

. While the cabinet 2 is rotating, the skirt 2a at the
lower circumferential edge of the cabinet 2 prevents a
finger, a hand or the like from being pinched in the gap
between the cabinet 2 and the base 1. Further, the skirt 2a
also prevents dust from coming into the rotating apparatus.

During the rotation, if the cabinet 2 comes in contact
with furniture or the like, or if a finger, a hand or the
like is pinched between the cabinet 2 and furniture or the
like, the cabinet 2 is locked. At this point, since a
voltage less than half a regulated voltage is applied to the
motor 32 as mentioned above, the torque of the motor 32 is
small, and the reduction ratio of the gear unit 30 is also
so small as to allow the rotation of the cabinet 2. Accord-
ingly, the cabinet 2 would not damage the pinched finger,
the furniture or the like. Although the torque and the
reduction ratio are small, the cabinet 2 can be rotated
through the aid of the unit roller 20.

When the cabinet 2 is locked, the gear unit 30 is also
locked, resulting in locking the rotation of the worm wheel
35b. At this point, since the worm gear 33 has the lead

angle ¥ that makes the tangential force Fy; of the worm
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t he -di sk 87d di sposed on the third pinion 87c engaged with the inner gear
75a of the nmounting table 70. In addition, a |arge nunber of processing
procedures are required, re- sulting in increasing a production cost. ;
Further, the conventional rotating apparatus has a poor durability due to
t he abrasion of the groove 87f and the projection 87e affecting the
rotation of the display device. Mdireover, the rotating apparatus discl osed
i n Japanese Patent Application

gear 33 larger than 0 (FU1>0) as described above, the
rotation of the worm gear 33 and the rotation axis 32a is

also locked. As a result, the motor 32 is stopped since the

torque of the motor 32 is sufficiently small. The motor 32

would not thermally damaged because the voltage applied to

the motor 32 is small as described above.

When the cabinet 2 is manually rotated in order to
change the facing direction without using the driving torque
of the motor 32, the applied force is transferred to the
worm gear 33 by the worm wheel 35b, thereby rotating the |
rotation axis 32a of the motor 32.  As a result, the cabinet ‘
2 can be manually rotated.

Due to the above-mentioned configuration, the number of
the components of the gear unit can be reduced ana the
assembling procedure can be simplified, resulting-in
improved production efficiency and a decreased production
cost.

FIG. 12 is a plan view of'the unit roller 20 shown in
FIG. 5, and FIG. 13 is a sectional view taken along line
XM -XH of FIG. 12. The unit roller 20 comprises the
ring-shaped retainer 22 and the balls 21 movably contained
in a plurality of holding holes 22a provided on the retainer
22 with a predetermined interval thereamong. Each interval
between the balls 21 is thus constantly maintained during

the operation of the unit roller 20. The lower edge of each
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Lai d-Open No. 62-24781 (1987), which conprises the retainer provided with
;%: balls and the ball containing holes for rotatably supporting the
ginting table, has the foll owi ng di sadvant ages: Since the dianeter of the
ball containing hole is larger than that of the ball so as to achieve free
novenent of the ball therein, the ball can be dropped fromthe retainer
during the assenblage. As a result, the '

holding hole 22a on the bottom surface of the retainer 22 is
provided with a pair of claws 22b in such a shape that the
distance between the claws 22b reduces downward in
accordance with the spherical shape of the ball 21 contained -
" therein. A pair of these claws 22b prevents the balls 21
from dropping off the retainer 22 during the fixing pro-
cedure of the unit rollér 20 on the rotating apparatus.
Thus, the handiing during the assemblage of the rotating
apparatus is improved, thereby improving the assembling
efficiency and the production efficiency.

It is needless to say that the claw 22b can be provided
around the whole lower edge of the holding hole 22a.
Alternatively, the claw 22b can be formed both upper and
lovwer edges of the retainer 22 so as to integrate thé
retainer 22 with the ball 21 as is shown in a sectional view
of FIG. 14. When such a structure is adopted, there is no
need to combine the balls 21 with the retainer 22 during the
assemblage of the rotating apparatus, resulting in further
improving the assembling efficiency of the rotating appa-
ratus. Further, although the retainer 22 is in the ring
shape in this embodiment, the shape of the retainer 22 is
not limited to this and can be a disk. Furthermore, by
determining the shape of the groove lm formed on the outer
peripheral wall 1b of the base 1 and the shape of the lower

edge of the outer ring 2b of the cabinet 2 (both shown in
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handling is poor, and the assenbling efficiency and the production

efficiency are both |ow. The present invention was devised to solve the
above- mentioned problens, and one of the objectives of the in- vention | S g
providing a rotating apparatus having an i nproved production efficiency byS
adopting a configuration where

FIG. 6) in accordance with the spherical shape of the ball
21, the cabinet 2 can be further smoothly rotated. Then,

the output torque of the motor 32 {shown in FIG. 5) can be

made further smaller.
FIG. 15 is a partially perspective view of another type ‘

of the retainer. This retainer comprises a plurality of
flat arch-shaped members 23, each of which has a holding
hole 23a. A projection 23c is formed at one end of the
arch-shaped member 23 and a recess 23d is formed at the
other end thereof. The projection 23c of one arch-shaped
member 23 is fit with the recess 23d of another arch-shaped
member 23, thereby connecting the plurality of arch-shaped
members 23 with one another to form the flat ring—shaped
-retainer.

FIG. 16 is a side view of still another type of the
retainer. This retainer comprises a plurality of belt-
shaped members 24, each having notches 24e and 24f in the
reverse direction near the ends thereof. The notch 24e of
one belt-shaped member 24 is inserted into the notch 24f of
another belt-shaped member 24, thereby connecting the-
plurality of belt-shaped members 24 to form the ring-shaped
retainer.

FIG. 17 is a plan view of still- another type of the
retainer. This ring-shaped retainer 25 includes a plurality

of holding holes 25a in the shape of a rhombus with a pre-
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torque of a worm wheel can be transferred to a worm gear w thout using the

conventi-onal di sengagi ng nechanism The rotating apparatus of this

i pyention conprises a notor, a wormgear fixed on the.rotation axis of the
or and a worm wheel engaged with the worm gear. The worm gear and the

rotation axis are rotated by torque supplied to the worm wheel through a

gear included in a driving device for rotating a rotation'table rotatably

supported on a base.

determined interval thereamong. At the upper and lower
edges of each holding hole 25a are provided flat claws 25b
projecting inward of the holding hole 25a. The ball 21
inserted into the holding hole 252 can be movably held

’ without dropping off the retainer 25 by the flat claws 25b.
The holding holes formed on the ring-shaped retainer 25 with
a predetermined interval thereamong can be in any polygonal
shape.

FIG. 18 is a sectional view taken along line XVII -XVIi
of FIG. 8. The unit case 31 comprises an upper house 31Q
and a lower house 31P, and the motor 32 fixed on the cabinet
2 is fit in the holes provided on the upper and lower houses
31Q and 31P. From the inner surfaces of the upper and lower
houses 31Q and 31P are projecting upper and lo;er worm
holders 31v and 31ls, respectively, for rotatably supporting
the rotating axis 32a of the motor 32. The lower worm
holder 31s also holds a ring~shaped bearing 31k for ro-
tatably supporting the rotation axis 32a of the motor 32.
The upper and lower houses 31Q and 31P also includes upper
and lower motor holders 31u and 31lr projecting from the
other side of the motor 32 from the rotation axis 32a. The
upper and lower motor holders 31lu and 31r have a recess on
the surface opposing the motor 32, in which a bearing 31y of
the motor 32 is fit.

The rotation axis 32a of the motor 32 is inserted into
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Alternatively, the rotating apparatus of this invention conprises a notor,
a wrmgear fixed on the rotation axis of the notor and a wor m wheel
engaged with the worm gear. The worm gear, which is included in a driving
device for rotat- ing a rotation table rotatably supported on a base, has a
| ead angle sufficient for transferring torque fromthe wormwheel to the
wormgear. Further, in the rotating apparatus of the invention,

the worm gear 33 from one end, and one end of a second
rotation axis 33a is inserted thereinto from the other end.
From the inner peripheral walls of the upper and lower
houses 31Q and 31P are projecting upper and lower axis
holders 31w and 31t, respectively, for rotatably supporting - -
the second rotation axis 33a. The other end of the second
rotation axis 33a, that is, the end not inserted into the
worm gear 33, is projecting from the upper and lower axis
holders 31w and 31t on the side not facing the worm gear 33.
On the inner side wall of the lower house 31P opposing the
upper and lower axis holders 31w and 31t is provided an
anti-backlash member 34a in the shape of a hook. The anti-
backlash member 34a is in contact with the end of the second
rotation axis 33a.projecting from the upper and'lower axis
holders 31w and 31t in the vicinity of the tip of the hook.
This prevents the backlash of the second rotation axis 33a
and the rotation axis 32a in the thrust direction.

FIG. 19 is a schematic diagram showing another embodi-
ment of the portion shown in FIG. 18. The anti-backlash
‘member 34a in the shape of a hook in FIG. 18 is replaced
with a flat anti-backlash member 34b in this embodiment. 1In
FIG. 19, like reference numerals are used to referred to
like elements used in FIG. 18 and the description thereof is
omitted. This flat anti-backlash member 34b can also pre-

vents the backlash of the second rotation axis 33a and the
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t 2 ;| ead angle r of the wormgear satisfies the follow ng This Sheet Has
Been Re | aced formula: [err] wherein [err] indicates a circunferenti al
force of the worm

rotation axis 32a in the thrust direction.

Although the anti-backlash member 34a or 34b is herein
indépendentiy provided in the unit case 31, which is an
unlimited example, the anti-backlash member 34a or 34b can

' be integrated with the unit case 31. In this case, the
assembling efficiency can be improved.
| FIG. 20 is a plan view of a rotating apparatus accord-
ing to another example of this invention, in which the
spring members 10 and the bar 2e shown in FIG. 7 are re-
rlaced with another mechanism for regulating the rotation of
the cabinet 2. FIG. 21 is a partially enlarged view of the
apparatus of FIG. 20. On the outer peripheral surface of an
outer peripheral wall lb of a base 1 is formed a groove-
shaped outer peripheral limit cam 56 having a predetermined
length anng the circumference of the outer petipheral wall
1b, and at the center of the outer peripheral limit cam 56
is formed a lock cam 57 in the shape of a recess. On the
bottom surface of a cabinet 2 is provided a hollow cover
link 50 in the shape similar to a rectangle so as to oppose
the outer peripheral lock cam 57. The cover link 50 houses
a second link 51 in the shape of a cylinder one end of which
is cloéed, and the second link 51 is disposed parallel to
.the bottom surface of the cabinet 2 so as to be able to move
forward to or backward from the outer peripheral limit cam

56.

25 e

This Sheet Has Been Reilillced

| L]




wheel, a indicates a pressure angle, and [err] indicates a friction
coefficient. Accordingly, when the rotation table is |ocked during the
rotation, the locking force is transferred fromthe worm wheel through the
worm gear to the rotation axis of the notor, thereby stopping the rotation
of the nmotor. Wien the rotation table is applied with an external force

W thout using the rotation of the notor, the applied force is trans-

Into the second link 51 is inserted one end of a first
link 52 in the shape of a hollow cylinder, and the second
link 51 is caught by the first link 52 so that the second

link 51 can be slided within the first link 52 by a pre-

determined distance. The other end of the first link 52 is
hinged on a lever link 53 in the shape similar to a flat
semicircle fixed on the.cover link 50 with an axis. The
lever link 53 comprises a projection 53a projecting outward
from the side surface of the cabinet 2. The lever link 53
can be switched, through the rotatioh of the cabinet 2, be-
tween a first position, where the second link 51 comes in
contact-with either end of the outer peripﬁ;ral.limit cam
56, and a second position, where the second link 351 is
positioned closer to the outer peripheéral limit cam 56 than
the first position.

The second link 51 is hooked to the cover link 50
through a spring 54. When the lever link 53 is at the
second position, the second link 51 makes the first link 52
slide by the force of the spring 54, thereby fitting in the
outer peripheral lock cam 57 on the base 1.

FIG. 22 is a schematic diagram showing another con-
figuration of the first link 52 and the second link 51 shown
in FIC. 21. At the tip of the first link 52 fit inside the
second link 51 is fixed one end of a spring 55, the other

end of which is fixed on the second link 51. Accordingly,

26
is Sheet Has Been Replaced




ferred through the worm wheel and the wormgear to the rotation axis of the
notior, thereby rotating both the notor and the rotation table. Thus, there
is no need to use the disengagi ng nechanismas in the conventional rotating
apparatus, resulting in decrease of the nunber of the conmponents and the
processing procedures and inprovenent of the assenbling and production
efficiency of the rotating apparatus.

when the lever link 53 is at the second position, the second
link 51 makes the first link 52 slide by the force of the
spring 55, thereby fitting in the outer peripheral lock cam
57 on the base 1.

. FIGs. 23 and 24 are side views showing the switching
mechanism of the lever link 53. FIG. 23 shows the mechanism
for one-stage switching; and FIG. 24 shows the mechanism for
two-stage switching. The bottom surface of the lever link
53 is provided with a lever link spring 53b in the shape
similar to a semi-circular arch. The cover link 50 is pro-
vided with a single swelling 50a (shown in FIG. 23) or a
double swelling 50b (shown in FIG. 24) at a position
opposing the lever link spring 53b.

In the mechanism shown in FIG. 23, when the lever link
53 is positioned at a point A, the second link'Sl is in
contact with the outer peripheral limit cam 56 (both shown
in FIG. 21). VWhen the lever link 53 is operated so as to
transform the lever link spring 53b to pass the swellihg
50a, the second link 51 is fit iﬁ the outer peripheral lock
cam 57. At this point, when the second link 51 and the
outer peripheral lock cam 57 are positionally shifted from
each other, the second link 51 is slided toward the first
link 52 against the force of the spring 54, thereby pressing
the tip of the second link 51 against the circumferential

surface of the outer peripheral limit cam 56. When the
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Anot her obj ective of the present invention is providing a rotating
appar at us havi ng hi gh assenbling and production efficiency with inproved
handling by formng a projection at the peripheral edge of a bal
containing hole in a retainer for holding the ball therein. The rotating
apparatus of the invention conprises a

positions of the second link 51 and the outer peripheral
lock cam 57 are matched through the rotation of the cabinet
2, the second link 51 is pushed inward of the outer periph-

eral lock cam 57 by the force of the spring 54. When the

lever link 53 is moved in the reverse direction from the
swelling 50a, the second link 51 is moved toward the side
surface of the cabinet é so as to lose the contact with the
outer peripheral limit cam 56. As a result, it is possible
to rotate the cébinet 2 beyond the range defined by the
outer peripheral limit cam 56. Thus, it is possible to
conduct any required operation such as connection of cords
on the rear surface of the cabinet 2.

In the mechanism shown in FIG. 24, similarly to the
above-mentioned mechanism, when the lever link'53 is
positioned at a point C, the cabinet 2 can be optionally
rotated. At a point A, the cabinet 2 can be rotated within
the range definéd by the outer peripheral limit cam 56, and
at a point B, the cabinet 2 is locked. Therefore, when some
operation such as connection of cords is required to be
conducted on the rear surface of the cabinet 2, the cabinet
2 can be rotated beyond the range defined by the limit cam
56 by placing the lever link 53 at the point C. When the
lever link 53 is positioned at the point A, the rotation

range of the cabinet 2 through remote control is limited

within the range defined by the outer peripheral limit cam
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pliurality of balls di sposed between a base and a rotation table and a

r I ner having a plurality of holes for holding the balls formed with a
pr term ned interval thereanong. At the peripheral edge of each hole is
formed a projection for holding the ball therein. Further, in one

enbodi mrent of the rotating apparatus of the invention, the retainer is
formed by connecting a plu- '

56. When the lever link 53 is positioned at the point B,
the base 1 is fixed at the center of the rotation range,
which is convenient for positioning of the cabinet 2 after
moving the apparatus from one place to another.

. Although the rotating apparatus in which the cabinet is
rotatably fixed on the base is described in the aforemen—
tioned embodiment, the éresent invention is not limited to
this, and needless to say, can be applied to a rotating
apparatus comprising a base and a mounting table rotatably
fixed thereon.

FIG. 25 is an enlarged view of the leaf switch 41 and
the cam 8 shown in FIG. 5, and FIG. 26 is a schematic side
diagram thereof. The leaf switch 41 comprises crooked upper
lever 41a and lower lever 41b opposing the ring.rib 7 on the
base 1. The circumferential surface of the ring rib 7 1is
provided with an upper cam 8a and a lower cam 8b both in the
shape similar to a flat belt at positions corresponding to
the upper and lower levers 4la and 41b.

The upper cam 8a is gradually inclined toward the
center of the ring rib 7 from one end thereof, and the lower
cam 8b is also gradually inclined toward the center of the
ring rib T from the other end of the upper cam 8a. When the
rotation of the cabinet 2 brings the upper lever 41a into
contact with the inclination starting portion of the upper

cam 8a, the lower lever 41b is not in contact with the lower
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rality of belt-shaped nenbers. Accordingly, the balls are held on the
retainer by the projections. Therefore, there is not the slightest fear of &
dropping the balls off the retainer during the assenbl age of the retainer g
and the balls, resulting in increasing the as- senbling and production
efficiency. Furthernore, in another enbodi ment of the rotating apparatus of
the invention, the retainer and the balls are

cam 8b. When the lower lever 41b is in contact with the
inclination starting portion of the lower cam 85, the upper

lever 41a is not in contact with the upper cam 8a. Thus,

the upper and lower levers 4la and 41b are not in contact

with the upper and lower cams 8a and 8b between the ends
thereof.

When the upper and lower levers 4la ana 41b come in
contact with the upper and lower cams 8a and 8b through the
rotation of the cabinet 2 so as to turn on one of the levers
41la and 41b, it is determined that the cabinet 2 has been
rotated up to the rotation limit by the remote confrol and
the leaf switch 41 supplies a signal to the power supply for
stopping feeding the motor, that is, the driving source of
the rotation. V¥hen the cabinet 2 is manually roéated beyond
the rotation range defined by the upper and lower cams 8a
and 8b, both the upper and lower levers 41a and 41b are
turned on, and the leaf switch 41 supplies a signal to the
power supply for stopping feeding the CRT. Further, when
one of the upper and lower levers 41la and 41b is turned off
again, the leaf switch 41 supplies a signal to the power
supply for feeding the CRT. In the conventional rotating
apparatus, when the cabinet is largely rotated, image
turbulence is caused on the CRT by the rotation and the
earth magnetism. In the present apparatus, however, the

image turbulence is suppressed owing to this configuration.
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grally forned so that the balls are freely novable at certain positions
=L he retainer. Accordingly, the nunber of the assenbling procedures can

reduced because there is no need to conbine the retainer with the balls,
resulting in further increasing the production efficiency. The invention
will be further described by way of non- limtative exanple with reference
to the acconpanyi ng '

FIG. 27‘shows an operation sequence of the leaf switch
41, wherein "rotation center" indicates the position where
the center of the image screen of the CRT and the center
boss of the base (see FIG. 5) are matched. The cabinet is

. rotated in the clockwise or counterclockwise direction at a
desired angle by driving the motor by a signal sent by the
remote control. When tﬁe upper lever of the leaf switch
comes in contact with the upper cam to be turned on, the
leaf switch outputs a rotation stop signal for stopping the
rotation of the motor for the rotation direction. When the
motor is driven by a signal for the reverse rotation sent by
the remote control so as to turn off the upper lever, the
leaf switch stops outputting the rotation stop signal. When
the lower lever of the leaf switch comes in contact with the

. 1 4
lower cam to be turned on, or when the motor is driven by a
signal for the reverse rotation sent by the remote control
so as to turn off the lower lever, the léaf switch performs
the similar operation.

After the cabinet is rotated in the clockwise or
countérclockwise direction at a desired angle and the upper
lever of the léaf switch comes in contact with the upper cam
to be turned on so as to stop the rotation of the motor, if
the éabinet is further rotated manually, both the upper and
the lower levers are turned on. At this point, the leaf

switch outputs a power supply cut signal so as to stop
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conven- tional rotating apparatus; FIG 2 is a sectional view taken al ong

dravx'/i'ngs, I n which: - 10 FIG 1 is a partially exploded plan view of a
line 11 -11 of f

feeding the CRT. After the lower lever of the leaf switch
comes in contact with the lower cam to be turned on so as to
stop the rotation of the motor, if the cabinet is further

rotated manually, the leaf switch performs the same

operation.

FIG. 28 is a schematic diagram showing another con-
figuration of the leaf switch and the cam, wherein the leaf
switch is disposed on the base and the cam is disposed on
the cabinet. The base 1 is provided with a leaf switch 42
in such a manner that upper and lower levers 42a and 42b are
projecting from_the ring rib 7. On the side surféce of the
unit cover (see FIG. 5) opposing the upper and lower levers
42a and 42b of the leaf switch 42_are disposed crooked upper
and lower cams 182 and 18b which is the crooked ;hape in
such a manner that the both ends thereof are disposed in the
vicinity of the ring rib 7. The upper and lower cams 18a
and 18b are positioned so that they are slightly rotated in
the reverse direction from each other with their crooked
points as the rotation axes. When the upper lever 42a comes
in contact with the end of the upper cam 18a through the
rotation of the cabinet, the lower lever 42b is not in
contact with the lower cam 18b. When the lower lever 42b
comes in contact with the end of the lower cam 18b, the
upper lever 42a is not in contact with the upper cam 18a.

FIG. 29 is a schematic diagram showing still another
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k(> '1; FIG 3 is a partially exploded enlarged view of a third axis shown
f.’IG 2; FIG 4 is a front view of a rotating apparatus accord- ing to

t h&%resent invention; FIG 5 is a schematic plane diagram of the rotating
apparatus according to the present invention; FIG 6 is a verti cal
sectional view of the rotating

configuration of the leaf switch and the cam, wherein the
cam is disposed on tﬁe bottom of the base and the lever of
the leaf switch is disposed so as to correspond to the cam.
FIG. 30 is a schematic enlarged front view of the leaf

- : switch and the cam of FIG. 29, and FIG. 31 is a schematic
"enlarged side view thereof. On the outside of the ring rib
7 is provided an inner c;m 46a concentrically with the ring
rib 7 in the shape of a circular arch with a missing por-
tion. On further outside of the inner cam 46a is provided
an outer cam 46b also concentrically with the ring rib 7 in
the shape of a circular arch with a missing portion, whose
position is different from that of the missing portion of
the inner cam 46a. The ends of the missing portions of the
inner and outer cams 46a and 46b are inclined,

A leaf switch 43 is disposed on the inner side surface
of the unit case 31, and the bottom of the leaf switch 43 is
provided with an inner lever 43a and an outer lever 43b
corresponding to the inner and outer cams 46a and 46b,
respectively. When the inner and outer levers 43a and 43b
come in contact with the inner and outer cams 46a and 46b
through the rotation of the cabinet to turn on one_of the
inner and outer levers 43a and 43b, the leaf switch 43
supplies a signal to the power supply for stopping feeding
the motor. When both the inner and outer levers 43a and 43b

are turned on, the leaf switch 43 supplies a signal to the
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apparat us according to the present invention; FIG 7 is an enlarged side

view of a spring nenber and a bar used in the rotating apparatus according

to the present invention; FIG 8 is an enlarged view of a notor and a gear ﬂ
unit usediin the rotating apparatus according to the present invention;

FIG 9 is a schematic plane diagramof a worm gear and

power supply for stopping feeding the CRT.
FIG. 32 is a schematic diagram showing another con-
figuration of the motor stopping mechanism as described

above, wherein the leaf switch is replaced with a push

switch. In the yicinity of the ring rib 7 are disposed a
pair of crooked small springs 47a with a predetermined
interval therebetween along the circumferential direction of
the ring rib 7. On further outsidé are disposed a pair of
large springs 47b with a predetermined interval therebetween
along the circumferential direction of the ring rib 7 at
different positions from those of the small springs 47a. A
push switch 44 is disposed on the inner side surface of the
unit case 31, and the bottom face of the push syitch 44 is
provided with an inner button 44a and an outer button 44b so
as to correspond to the small springs 47a and the large
springs 47b, respectively. When the inner and outer buttons
”44a and 44b come in contact with the small springs 47a and
the large springs 47b to be turned on, the push switch 44

_performs the similar operation to that of any of the afore-
mentioned leaf switches.

As described above, in the ﬁresent rotating apparatus,
the assembling efficiency and the production efficiency can
be improved. As a result, the invention can attain excel-
len? effects such as that the throughput in the assembling

line is increased and that the production cost is decreased.
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a worm wheel shown in FIG 8; FIG 10 is a perspective view of the worm

gear of FIG 9; FIG 11 is an schematic enI arged di agram of part of the
g m gear of FIG 9;

As this invention may be embodied in several forms
without departing from the spirit of essential characteris-
tics thereof, the present embodiment is therefore illustra-
tive and not restrictive, since the scope of the invention
js defined by the appended claims rather than by the de-
scription preceding theq, and all changes that fgll within
metes and bounds of the claims, or equivalence of such metes
and bounds thereof are therefore intended to be embraced by

the claims.
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FIG 12 is a plan view of a unit roller showmn in FIG 5; FIG 13 is a
sectional view taken along line XIIl -XIIl of FIG 12; FIG 14 is a
sectional view of another type of a retainer applicable to the invention;
FIG 15 is a partial perspective view of 3%itl another type of the retainer
applicable to the invention;

CLAIMS

1. A rotating apparatus for rotating an object,

comprising:
a base for supporting said object;

5 a rotation table rotatably supported on said ‘

base;

a driving unit for rotating said rotation table;

and
a motor for supplying torque to said driving
10 unit,
wherein said driving unit includes:
a worm geaf fixed on a rotation axis of said
motor; ’
a worm wheel engaged with said worm gear; and
15 a gear for transferring to said rotation table

torque supplied from said worm gear to said worm wheel,

and

torque transferred from said rotation table

through said gear is transferred to said worm gear.

I I
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FIG 16 is a side view of still another type of the retainer applicable to
tha invention; FIG 17 is a plan view of further another type of the

r & ner appllcable to the invention; FIG 18 is a sectional view of a unit
case taken along line XVIl -XVIlI of FIG- &7 R G 19 is a schematic di agram
of another type of the unit case applicable to the invention;

2. A rotating apparatus for rotating an object,

compfising:
a base for holding said object;

a rotation table rotatably supported on said

5 Dbase;
a driving unit for rotating said rotation table;
and
a motor for supplying torque to said driving
unit,
10 wherein said driving unit includes:

a worm gear fixed on a rotation axis of said

motor; and

a worm wheel engaged with said worm gear; and
(4
said worm gear has a lead angle sufficiently

15 large to transfer torque from said worm wheel.

3. A rotating apparatus according to claim 2,
wherein the lead angle vy of said worm gear satisfies the

following formula:
Fg ¢ (cosx ¢ siny - pu ¢ cosy) > 0
20 wherein F; indicates a circumferential force of said worm

wheel, o« indicates a pressure angle, and p indicates a

friction coefficient.
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FIG™ 20 is a plan view of a rotating apparatus accord- ing ito another
exanpl e -of the invention; FIG 21 is an enlarged view of part of the
rotating apparatus of FIG 20; FIG 22 is a schenmatic di agram show ng y
anot her type of a first link and a second link shown in FIG 21; FIG 23 is 1
a side view showi ng a switching nechanizgnof a lever |ink accor di ng to the
present invention;

4. A rotating apparatus for rotating an object,

comprising:

a base for supporting said object;

a rotation table rotatably supported on said

5 base;

a plurality of spheres provided between said

base and said rotation table; and

a retainer in which a plurality of holes for
containing said spheres are disposed with an interval
10 thereamong, wherein projections for hblding said spheres
are disposed at peripheral edges of said holes in gaid

retainer.

5. A rotating apparatus according to claim 4,
wherein said retainer is formed of a plurality of belt-

15 shaped members connected with one another. ’

6. A rotating apparatus according to claim 4 or
5, wherein said retainer is integrated with said spheres

so that said spheres are movably contained in said holes.

7. A rotating apparatus constructed and
20 arranged to operate substantially as hereinbefore
- described with reference to and as illustrated in Figures

4 to 32 of the accompanying drawings.
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FIG 24 is a side view of anot her type of the
the lever link according to the present inven-{
viw of a |leaf switch and a cam

40 85CORPAAY cAPSHF AR |
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ABSTRACT

"ROTATING APPARATUS"

A rotating apparatus is provided in which torque
of a worm wheel supplied from a rotation table can be
5 transferred to a worm gear, thereby disusing a
. conventional disengaging mechanism causing the decrease of

production efficiency.

Figure 5
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shown in FIG 5, FIG 26 is a schematic side diagramof the |leaf switch and
the camof FIG 25; FIG 27 shows an operation sequence of the |leaf switch
according to the present invention; FIG 28 is a schematic di agram show ng

anot her type of the leaf switch and the cam according to the present inven-
tion;

/>

FIG. 1
PRIOR ART
71 70
' LC_J.J _6_1
61a o ZZZEER TR RN
64 g5 o XD il
> THa N
7 SRS
/I:I/ \:\\\ SRR
,7, e ' \>\<\,\ (s
e 1 1 .
87b //"87 83 ! 1- \\\\\
; agn, 86cC | AT\
,"’// 86\a / 858 812_a_ -—— I: ’/ :1 :‘:‘\
) y A S SR £ T A VS 4 ) ; ) ’/ : \\‘
1 1
I M ] L B
T \’ L, /’:\ 4t ! i
(1 TAN\W SN = MIEghy o
[} [ RS cd «_ 7 1 | ‘I
[} - | ! I“l
" ! ' K ,'l’,
t 1 1
\ ¥ : : : ’ ,/I"Il
\\\ . 1! : /'ll
AN 85¢c ¥ A
\\\ . : : __________ —-: /’;I,{\l
\\\ / \ Il;, [ /
87¢ N80 == j 4
) \\\R 4 AT A4 4 L 4 L IJ__.._ /:’
SN 22
AN S
86b < ~:~Zt-_-_—_-::_/—;::/’/
82 = b
g4 Bb




,.y, 29 is a schematic diagram showi ng still another type of the |eaf
2 tch and the cam according to the present invention; FIG 30 is a
hematic partial enlarged diagramof the leaf switch and the camof FIG
29; FIG 31 is another schematic partial enlarged diagram of the |eaf

swtch and the camof FIG 29; and FIG 32 is a schematic di agram show ng
anot her type of Z//BL
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agrmt'ér st oppi ng mechani sm according to the present inven- tion. The
priesent invention will now be described in detail referring to the
gfconpanying drawings illustrating the 13

/5L
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enbodi nents thereof. FIG 4 is a front view of a rotating apparatus
acgording to the present invention, FIG. 5 and 6 are a schematic pl ane
di¥8agram and a vertical sectional view, respectively, of the mgjor part of
the rotating apparatus of FIG 4. As is shown in FIG 4, the rotating
apparatus of the invention conprises a cabinet 2 supporting a CRT (cathode
ray tube) 3 and.a circular base 1 disposed bel ow

Cel B2

' FIG. 4
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the cabinet 2 so as to rotatably support the cabinet 2. A belt-shaped skirt
22e s provided at the | ower edge of the cabinet 2 so as to prevent. a hand,
?nger or the like frombeing pinched in the gap between the cabinet 2
d the base 1. As shown in FIGs. 5 and 6, the base 1 includes a circu- |ar
bottom |l a provided with an outer peripheral wall Ib at the periphery. On
the inner surface of the outer peripheral
S/

FIG. 5
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wall 'Ib is provided an inner gear 1g. At the center of the bottomla is
ed a recess If having an opening at t center. Around the upper edge

g he opening is formed a center wall |c JZuilng upward, and an inner
perlpheral wal | 1d is forned on the outside of the center wall 1c. On the
outer surface of the inner peripheral wall ldwis pro- vided aring rib 7,
which is connected with the inner perigferial cwall 1d through a plurality of
stiffening ribs "N
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le. "On the upper surface of the outer peripheral wall Ibis 14 formed a

gingve Im which is provided with a unit roller 20. The unit roller 20

rises a plurality of balls 21 and a flat ring-shaped retainer 22, in
which a plurality of hold-

70372

' FIG. 7
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i ng 'hol es 22a for novably holding the balls 21 are forned with a
predeterm ned interval thereanong. Oh the bottom surface of the cabinet 2
is formed a ring 2b opposing the groove 1mforned on the outer peripheral
?I | b of the base 1. The ring 2b is engaged with the unit roller 20 of

e base 1, thereby rotatably supporting the cabinet 2 on the base 1. The
bottom surface of the cabinet 2 is also provided with a cylindrical nenber

2c for screw ng
| 5/2°2

FIG. 8
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at the center and an inner ring 2d for fitting with the center wall 1c of
base 1 on the outside of the cylindri- cal nenber 2c. At the |ower
ge of the inner ring 2d, a disk-shaped washer 14, which has a dianeter
| arger than that of the center wall Ic of the base 1 and smaller than that
of the recess 1f, is 'screwed on the cylindrical nenber 2c, thereby
preventing the base 1 fromcomng off the cabinet 2. Further, a center boss
|h is projecting fromthe outer

AR

FIG. 9
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surfiace of the outer peripheral wall |Ib of the base 1 as a standard mark of
‘Ep rotation of the cabinet 2. A back center boss 1k is also provided on

e auter surface of the outer peripheral wall at a position at an angle of
180 fromthe position of the center boss I h. The back center boss 1k is
provided with a hole 1) for screwing. The base 1 This is the replacenent
sheet
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is.fixed on the cabinet 2 by screwing a screw (not shown) into the hole 1j.
The base 1 is provided with spring nenbers 10 for controlling the rotation
’?ange of the cabinet 2 formed with a predeterm ned di stance therebetween
along the circunfer- ence of the outer peripheral wall |Ib. Away fromthe

spring

/2o

FIG. 11
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menbers 10 by a predetern ned distance along the circunfer- ence are
vided flat stoppers 11 forned along the radial direction of the bottom
The bottom surface of the cabinet 2 is provided with a bar 2e, which
wi |l be described in detail below, so that the bar 2e is |ocated at the

cir- cunferential center between the spring nenbers 10 when the center of

the image screen of the CRT 3 corresponds to the position of the center
boss | h. At this point, the center

\2/232

FIG. 12
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of_ghe screen of the CRT 3 coincides with the position of the center boss

I whi ch neans that the cabinet 2 is |located at the center of the rotation
range. FIG 7 is an enlarged side view of one of the spring nenbers 10 and
the bar 2e. The spring nmenber 10 which is in the crooked shape is forned so
as to be projecting on the base 1. Wien the cabinet 2 is rotated by the
driving torque supplied froma notor descri bed bel ow, the bar 2e projecting

(373~

FIG. 13
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fronﬁthe bottom surface of the cabinet 2 is caught by the spring nenber 10,

reby stopping the rotation of the cabinet 2. Wien the cabinet 2 is
manual |y rotated mnthout 16 using the driving torque of the notor, the
bar 2e can pass '

(/32

FIG. 14
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e 'spring nmenber 10, and the cabinet 2 can be further rotated until the
2e cones in contact with one of the stoppers 11 described above. As
shown in FIG 5, below the cabinet 2 are disposed a notor 32 and a unit
case 31 containing a built-in gear unit 30 including a plurality of gears
for transferring the torque of the notor 32 to the base 1. FIG 8 is an
enl arged view of the notor 32 and the gear

/S/3L
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unit 30. The nmotor 32 is disposed so as to have a rotation axis 32a

allel to the bottomsurface of the cabinet 2, and is connected with a
: ”\er_ supply (not shown) for apply- ing the notor 32 with a voltage | ess
than half a regul ated voltage of the notor 32. A wormgear 33 is fixed on
the rotation axis 32a of the notor 32. The wormgear 33 is engaged with a
wor m wheel 35b fixed on a first axis 35a. A first pinion 35c integrally
formed with the worm wheel 35b

(&3 2

FIG. 16
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is engaged with a second gear 36b fixed on a second axis 36a. A second
gnpion 36¢c integrally formed with the second gear 36b is engaged with a

rd gear 37b fixed on a third axis 37a, and the third gear 37b i s engaged
with the inner gear Ig (see FIG 5) of the base 1. The first axis 35a, the
second axis 36a and the third axis 37a are disposed in the circunferenti al
direction fromthe rotation axis 32a of the notor 32 in this order. The
reduction ratio of the gear

()32
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-17'unit 30 is set at a sufficient value for rotati ng the cabinet 2. Figure
Bs a schematic plane.diagram of the worm gear 33 and the worm wheel 35b
own in Figure 8, and
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Figures 10 and 11 are a perspective view and a schematic enl arged di agram
t he worm gear 33, respectively. In these drawings, y indicates a | ead
|l e of the wormgear 33, [err] indicates a pitch circle dianeter of the

worm gear 33, d indicates a pitch circle dianmeter of the worm wheel 35b,

[err] indicates a tangential force of the wormgear 33, [err] indicates a

circunferential force of the wormwheel 35b, [err] indicates a force

vertically applied to the section of a
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TTYM——
gear oth, a indicates a pressure angle, and [err] indicates a friction

coefficient. The lead angle [err] is represented by the foll ow ng equation
(1): [err] wherein [err] indicates a normal nodul e of the worm wheel; and
[err] indicates a nunber of threads of the wormgear. Further, the

rel ati onship between the tangential force [err] of the worm gear 33 and the
circunferential force

FIG. 20 “o3y
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[err] of the worm wheel 35b is represented by the follow ng equation (2):
] The worm gear 33 of this invention has the |lead angle [err] that
s the tangential force larger than 0 (i.e.

PAVASS
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FIG. 21
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18 ['érr] thereby transferring torque fromthe worm wheel 35b to the worm

r 33. As shown in FIGs. 5 and 8, at the end of the side surface of the
#hit case 31 facing the ring rib 7 is pro- vided a leaf switch 41 for
stopping feeding the notor 32 and the CR},/'EQA of the circunferential
surface of the ring rib SQ“

FIG. 22

- v e
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7 facing the leaf switch 41 is forned a flat belt-shaped cam8 so as to be

el to the bottomla of the base 1 and have a | ength corresponding to
?r otation range of the cabinet 2 defined between the spring nmenbers 10
escri bed above. In the rotating apparatus haV| ng the aforenentioned
configuration, the power supply connected with the notor 32 is renotely
controlled by a signal generated by an exZeErréB

FIG. 23
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swi tch (not shown) so as to rotate the notor 32 in the forward or reverse
dj tion or stop the notor 32. The forward or reverse rotation of the
’f 32 is transferred to the worm gear 33, the worm wheel 35b, the

ni ons 35c and 36c¢ and the gears 36b and 37b. Through the rotation of the
third gear 37b engaged with the inner gear 1g of the base 1, the cabinet 2
is rotated in the clockw se or counterclock- wise direction on the unit

roller 20. When the bar 2e

FIG. 24
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projecting fromthe bottomsurface of the cabinet 2 conmes in contact with

of the spring nenbers 10, further rotation of the cabinet 2 is
?vent ed by the spring nenber 10, and 19 the leaf switch 41 is turned
n through the contact wth one

LS/32.

FIG. 25
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end of the cam8. As the |eaf swtch 41 is thus turned on, feeding the

not 32 is stopped, and the rotation of the notor 32 and the cabinet 2 is

*ed. While the cabinet 2 is rotating, the skirt 2a at the | ower
cunferential edge of the cabinet 2 prevents a finger, a‘hand or the like

from being pinched in the gap between the cabinet 2 and the base 1.

Further, the skirt 2a also prevents dust fromconmng into the rotating

appar at us. '

&y
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During the rotation, if the cabinet 2 cones in contact wth furniture or
the like, or if a finger, a hand or the like is pinched between the cabi net
g d furniture or the like, the cabinet 2 i's Iocked At this point, since
oltage less than half a I’%gﬂ ated vol t e7/s% lied to the motor 32 as
nti oned above, the torque qfi;the notor 32 is and t he reduction
ratio of the gear unit 30 is>=so so small as to allow the rotation of the
cabi net 2. Accord- :

'
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ingly, the cabinet 2 would not danmage the pinched finger, the furniture or
t heal i ke. Al though the torque and the reduction ratio are snmall, the
gl@'het 2 can be rotated through the aid of the unit roller 20. Wen the
abinet 2 is |locked, the gear unit 30 is also |ocked, resulting in | ocking
the rotation of the worm wheel 35b. At this point, since the worm gear 33
has the | ead angle y that makes the tang295§§ﬁ;tfife ] of the worm

FIG. 28
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20 gear 33 larger than O [err] as described above, the rotation of the worm’
gear 33 and the rotation axis 32a is also |locked. As a result, the notor 32
gt opped since the torque of the notor 32 is sufficiently small. The

tor 32 - '

2/

FIG. 29
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woul d not thermally damaged because the voltage applied to the motor 32 is

?II as descri bed above. Wen the cabinet 2 is manually rotated in order
A . . ,
t

hange the facing direction wi thout using the driving torque of the
or 32, i

the applied force is transferred to the wormgear 33 by the worm
wheel 35b, thereby rotating the rotation axis 32a of the notor 32. As a

result, the cabi net 2 can be manual |y rotated.
335
FIG. 30
43
T \ / _—*\
4B6b 403

Sheet Has Been Rei

HII\Il\ \III\\ I



Due to the above-nentioned configuration, the nunber of the conponents of

t gear unit can be reduced and the assenbling procedure can be

!iiblified, resulting in inmproved production efficiency and a decreased
roduction cost. FIG 12 is a plan view of the unit roller 20 shown in FIG

5 and FIG 13 is a sectional view taken along line XII-XIll of FIG 12.

The unit roller 20 conprises the

D30
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i ng-shaped retainer 22 and the balls 21 novably contained in a plurality
ﬁl di ng hol es 22a provided on the retainer 22 with a predeterm ned
i nCerval thereanong. Each interval between the balls 21 is thus constantly
mai nt ai ned during the operation of the unit roller 20. The | ower edge of
each

FIG. 32
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wth a pair of claws 22b in such a shape tha

21 hol ding hole 22a on the bottomsurface of the retainer 22 is provid

ed

_..-;e,t ~BRTRT n tee

cl.aws 22b reduces downward in accordance wit |G@Lnfs,h__‘rg@ paked

21 contained therein. A pair of these c ' L_m‘ revegtssd hs Ij;agi-;l
from dropping off the retainer 22 during the Tgerng pz,r(: 1~— 'gy‘r“\g 8fnabbe
rall’'er 20 on the rotating apparat us. ; {-b:,h.avt paged 31. to paged .

DATE OF RECEIPT 'll‘\h@

-----

-----

—

ROTATING APPARATUS

-

The present invention relates to =a rotating apparatus
for mounting or integrated with a display device such as a
television set and a display of a computer so as to rotate

the display device.

FIG. 1 is a partially exploded plan view of a2 conven-
tional rotating apparatus disclosed in Japanese Utility
and FIG.

Model Apblication Publication No. 4-28141 (1992),

is a sectional view taken along line I -1l of FIG. 1. The

rotating apparatus shown in FIGs. 1 and 2 comprises a base

61, a motor 82 and a power supply 62.

a mounting table 70,
The base 61 includes a disk-shaped bottom 6la having a
peripheral wall 61b in the periphery thereof. At the center
of the;bottom 6la is diséosed a bearing 61c in the shaée of
a concave, which Has an opening 61d at the center. On the
inner surface of the peripheral wall 61b of the base 61 are
provided with six disk-shaped rotators 65 at positions di-
viding. the circumference of the bottom 6la inté six. Each
of the rotators 65 has a rotation axis along tﬁe radial of"

the bottom 6la.

The mounting table 70 includes a disk member 71

This is the replacement shest
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Thus, the handling during the assenbl age of the rotating apparatus is

| mproved,
ef ficiency.

It

‘thereby inproving the assenmbling efficiency and the production

is needless to say that the claw 22b can be provi ded around

t he whol e | ower edge of the holding hole 22a. Alternatively, the claw 22b

can be for
I Rt egrate

med both upper and | ower edges df the retainer 22 so as to

the retainer 22.with the ball 21 as is shown in a sectional view

slightly smaller than the bottom 6la of the base 51, an
outer peripheral wall 72 formed around the entire periphery
of the disk member 71 so as to project downward at right
angles from the disk member 71, and an inner peripheral wall
75 formed inside of and facing to the outer peripheral wall
72 with a predetermined interval therebetween. Along the
entire inner surface of;the inner peripheral wall 75 is
disposed an inner gear 75a. Around.the external lower edge
of the outer peripheral wall 72 is formed a projecting line
73, which is provided with a groove 73a on the bottom sur-
face. The groove 73a is engaged with the rotators 65 on the
base 61 so as to rotatably support the mounting table 70 on
the base 61.

At the center of the bottom surface of the disk member
71 is provided a cylindrical axis 74, whose tip portion has
a smaller diameter than the other portion thereof. The tip
portion of the axis 74 is rotatably fit in the opening 61d
in the bearing 61lc described above. Below the bearing 6lc
of the base 61 is provided a rlng-shaped washer 91. A bolt
90 is inserted from the bottom through the washer 91 and the
opening 61d so as to be screwed into the tip portion of the
axis 74, thereby preventing the mounting table 70 from
coming off the base 61.

The motor 82 has a rotation ax1s 82a parallel to the

bottom 61la of the base 61, and a worm gear 83 is fixed on

This is the replacement shest
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of FIG 14. \Wen such a structure is adopted, there is no need to conbine
the balls 21 with the retainer 22 during the assenblage of the rotating
apparatus, resulting in further inproving the assenbling efficiency of the
rotating appa- ratus. Further, although the retainer 22 is in the ring
shape in this enbodi nent, the shape of the retainer 22 is not limted to
this and can be a disk. Furthernore, by determ ning the shape of the groove
|’ fornmed on the outer |

the rotation axis 82a. The worm gear 83 is engaged with a
worm wheel 85b fixed on a first axis 85a formed on the side
of the rotation axis 82a closer to the peripheral wall 61b
of the base 61. A first pinion 85c¢, which is integrally
formed with the worm whéel 85b, is engaged with a second
gear 86b fixed on a second axis 86a formed on the side of
the first axis 85a closéf to the peripheral wall 61b of the
base 61.

A second pinion 86c, which is integrally formed with
the second gear 86b, is engaged with a third gear 87b
penetrating a third axis 87a formed on the side of the
second axis 86a closer to the peripheral wall 61b of the
base 61. A third pinion 87c fixed on the third axis 87a and
connected with the third gear 87b through a disk 87d is
engaged with the inner gear 75a of the mounting table 70.
The driving torque generated by the motor 82 is transferred
to the inner gear 75a of the mounting table 70 through the
worT gear 83, the worm wheel 85b, the pinions 85c¢, 86c¢c and
87c.and the gears 86b and 87b, thereby rotating the mounting
table 70 in the clockwise or counterclockwise direction
depending upon the forward or reverse rotation direction of
the motor 82.

FIG. 3 is a partially exploded enlarged view of the
third axis 87a. On part of the bottom surface of the disk

87d, which is integrally formed with the third pinion 87¢c on
This is the replacement shesl
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peripheral wall |b of the base 1 and the shape of the | ower edge of the
outer ring 2b of the cabinet 2 (both shown in 22 FIG 6) in accordance
wi th the spherical shape.of the ball 21, the cabinet 2 can be further
snmoot hly rotated. Then, . :

)

the bottom surface thereof, is formed a groove 87f in the
radial direction. On the surface of the third gear 87b
facing the disk 87d is formed a projection 87e so as to
correspond to the groove 87f. The third gear 87b, through
which the third axis 87a is inserted, is vertically movable,
and is in contact with the disk 87d by the pressure applied
by a spring 88. The ro£ation of the third gear 87b is
transferred to the third pinion 87c through the engagement
between the projection 87e of the third gear 87b and the
groove 87f of the disk 87d. |

In such a rotating apparatus, the power supply 62 is

operated by a signal supplied from a remote controller (not

shown) so as to rotate the motor 82 in the forward or
reverse direction or to stop the motor 82. Through the
clockwise or counterclockwise rotation of the mounting table
70 caused by the forward or reverse rotation of the motor
82, a display device mounted on the mounting table 70 is
rotated at a desired angle.

| During the rotation of the mounting table 70, when the
display device comes in contact with furniture or the like,
the third.pinion 87¢ engéged with the ipner gear 75a of the
mounting table 70 becomes locked. At this point, although
the rotation of the motor 82 is transferred to the third

gear 87b, the third gear 87b moves downward against the

pressure applied by the spring 88 because the third pinion
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the output torque of the nmotor 32 (shown in FIG 5) can be nade further
smaller. FIG 15 is a partially perspective view of another type of the
retainer. This retainer conprises a plurality of flat arch-shaped nenbers
23, each of which has a holding hole 23a. A projection 23c is forned at one
end of the arch-shaped nember 23 and a recéss 23d is forned at the other
end thereof. The projection 23c of one arch-shaped

87c is locked. As a result, the projection 87e of the third
gear 87b is disengaged from the groove 87f on the disk 87d
disposed on the third pinion 87c. Thus, the rotation of the
third gear 87b is not transferred to the third pinion 87c.
The inner gear 75a, the worm gear 83, the worm wheel 85b,
the pinions 85¢, 86c and‘87c, the gear 86b and 87b, and the
motor 82 are protected from being damaged by rotating the
third gear 87b alone in this manner.

In order to change the facing direction of the display
device, if the display device or the mounting table 70 is
applied with a force by a hand or the like without using the
-rotation of the motor 82, the force is transferred to the
worm wheel 85b. The worm gear 83, however, is not rotated-
by the ro£ation of the worm wheel 85b, namely the worm gear
83 has so-called an automatic clamping function. According-
ly, the-third gear B7b moves downward against the pressure
of the spring 88 and the groove 87f of the disk 874 is
diséngaged from the projection 87e on the fhird gear 87b eas
in the aforementioned'case, thereby the mounting table 70
and the display device thereon are rotated.

Japanese Patent Application Laid-Open No. 62-24781
(1987} discloses another type of_é rotating apparatus. This
rotating apparatus compri;és a disk-shaped retainer provided
with a plurality of balls in the periphery thereof instead

of the disk-shaped rotators 65 in FIG. 1 and a plurality of
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menber 23 is fit with the recess 23d of another arch-shaped nenber 23,
thereby connecting the plurality of arch-shaped members 23 with one anot her
to formthe flat ring-shaped retainer. FIG 16 is a side view of still
another type of the retainer. This retainer conprises a plurality of belt-
shaped nmenbers 24, each havi ng notches 29 and 24f in the reverse direction
near the ends thereof. The notch 24e of

ball containing holes each with a diameter slightly larger
than that of the ball for supporting the balls and main-
taining a constant interval among the balls. Since the
configuration is thus simplified, the cost can be reduced
and the apparatus becomes thinner.

In either conventional rotating apparatus, however, the
assemblage is complicatéd and the production efficiency is
low because, when a gear is locked during the rotation or
when the apparatus is manualiy rotated, the projection 87e
on the third gear 87b is disengaged from the groove 87f on
the disk 87d disposed on the third rinion 87c engaged with
the inner gear 75a of the mounting table 70. 1In addition, a
large number of processing procedures are required, re-
sulting in' increasing a production cost. ‘Further, the
éonventional rotating apparatus has a poor durability due to
the abrasion of the groove 87f and the projection 87e
affecting the rotation of the display device. Moreover, the
rotat%ng apparatus disclosed in Japanese Patent Application
Laid-Open No. 62-24781 (1987), which comprises the retainer
provided with the balls and the ball containing holes for
rotatably supporting the mounting table, has the following
disadvantages: Since the diameter of the ball containing
hole is larger than that of the ball so as to achieve free
movement of the ball therein, the ball can be dropped from

the retainer during the assemblage. As a result, the
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one belt-shaped nenber 24 is inserted into the-g an
bel t - shaped menber 24, thereby connecting the | 'Wf@éHEE'TﬂfASEW
nmenbers 24 to formthe ring-shaped retainer. G 1Rgpiagep an Vijew of
still another type of the retainer. This Ji ng-Shapegd—retatrer—251li ncl udes
plurality of holding holes 25a in the shape of a rhonbus wth a pre-

‘-.-

handling is poor, and the assembling efficiency and the

production efficiency are both low.

The present invention was devised to solve the above-
mentioned problems, and one of the objectives of the in-
vention is providing a fotating apparatus having an improved
production efficiency by adopting a configuration where
torque of a worm wheel can be transferred to a worm gear
without using the conventional disengaging mech;nism.

The rotating apparatus of this invention comprises a
motor, a worm gear fixed on the rotation axis of the motor
and a worm wheel engaged with the worm gear. The worm geer
and the rotation axis are rotated by torque supplied to the
worm wheel through a gear included in a driving device for
rotating a rotation table rotatably supported on a base.

Alternatively, the rotating apparatus of this invention
comQrises a motor, a worm gear fixgd on the rotation axis of

"the motor and a worm wheel engaged with the worm gear. The
worm gear, which is included in a driving device for rotat-
ing a rotation table rotatably supported on a base, has a
lead angle sufficient for transferring torque from the worm
wheel to the worm gear.

Further, in the rotating apparatus of the invention,

the lead angle ¥ of the worm gear satisfies the following
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23 determned interval thereanong. At the upper and |ower edges of each
hol di ng hol e 25a are provided flat claws 25b pro 36 : NQL_Lhe
hol di ng hol e 25a. The ball 21 inserted into the '
movably hel d w thout dropping off the getainer

o

formula:

Fg: (cosa « siny - u - cosy ) > 0
wherein Fg indicates a circumferential force of the worm
wheel, a indicates a pressﬁre angle, and ux indicates a
friction coefficient.

Accordingly, ‘when the rotation table is locked during
the rotation, the locking force is transferred from the worm
wheel through the worm gear to the rotation axis of the
motor, thereby stopping thé rotation of the motor. When the
rotation table is applied with an external force without
using the rotation of the motor, the applied force is trans-
ferred through the worm wheel and the worm gear to the
rotation axis of the motor, thereby rotating both the motor
and the rbtation table. Thus, there is no need to use the
disengaging mechanism as in the conventional rotating
apparatus, resulting in decrease of the number of the
components and the processing procedures and improvement of
the &dssembling and production efficiency of the rotating
apparatus.

Another objective of the present invention is providing
a rotating apparatus having high assembling and production
efficiency with improved handling by forming a projection at
the peripheral edge of a ball containing hole in a retainer
for holding the ball therein.

The rotating apparatus of the invention comprises a
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The hol ding holes forned on the ring-shaped retainer 25 with a

predeternmined interval thereanmong can be in any polffoorer=skapa-—]

a sectional

view taken along line XVII -XVIl of FI g idIS SHEETUMAS ngﬁe 31

conpri ses an upper house 31Q and a | owep house 31PJ[ _and BERLACEDr 32 |fi xed
on the cabinet 2 is fit in the holes provided on the UpPpE TeEfreye ouses

31Q and 31P. Fromthe inner surfaces of the upper and | ower

plurality of balls disposed between a base and a rotation
table and a retainer having a plurality of holes for holding
the balls formed with a predetermined interval thereamong.
At the peripheral edge of each hole is formed a projéction
for holding the ball therein.

Further, in one embodiment of the rotating apparatus of
the invention, the retafﬁer is formed by connecting a plu-
rality of belt-shaped members.

Accordingly, the balls are held on the retainer by the
projections. Therefore, there is not the slightest fear of
dropping the balls off the retainér during the assemblage of
the retainer and the balls, resulting in increasing the as-
sembling and production efficiency.

Furthermore, in another embodiment of the rotating
apparatus of the invention, the reBainer and the balls are
integrally formed so that the balls are freely movable at
certain ‘positions on the retainer.

Accordingly, the number of the assembling procedures
can 'be reduced because there is no need to combine the
retainer with the balls, resulting in further increasing the

production efficiency.

The invention will be further described by way of non-
limitative example with reference to the accompanying

drawings, in which:-
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houses 31Q and 31P are projecting upper and | ower worm hol ders 31v and 31s,
respectively, for rotatably supporting the rotating axis 32a of the notor
32. The | ower worm hol der 31s al so holds a ring-shaped bearing 31k for ro-
tatai bly supporting the rotation axis 32a of the notor 32. The upper and
| ower houses 31Q and 31P al so i ncludes upper and | ower notor hol ders 31lu
and 31r projecting fromthe other side of thegnotor 32 fromthe rotation

axis 32a. The

FIG. 1 is a partially exploded plan 'view of a conven-
tional rotating apparatus;

FIG. 2 is a sectional view taken along line Il -l of
FIG. 1;

FIG. 3 is a partially exploded enlarged view of a third
axis shown in FIG. 2; :

FIG. 4 is a front view of a rotating apparatus accord-
ing to the present invention;

FIG. 5 is a schematic plane diagram of the rotating
apparatus according to the present invention;

FIG. 6 is a vertical sectiﬁnai view of the rotating
apparatus according to the present invention;

FIG. 7 is an enlarged side view of a spring ﬁember and
a bar used in the rotating apparatus according to the
present invention;

FIG. 8 is an enlarged yiew of a motor and a gear unit
used; in the rotating apparatus according to the present
invention;

FIG. 9 is a schematic plane diag;am of a worm gear and

a Qorm wheel shown in FIG. 8;

FIG. 10 is a perspective view of the worm gear of FIG.

FIG. 11 is an scheﬁatic enlarged diagram of part of the
worm gear of FIGf 9;
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upper and | ower notor holders 31u and 31r have a recess on the surface
opposi ng the notor 32, in which a bearing 31y of the notor 32 is fit. The
rotation axis 32a of the notor 32 is inserted into 24

11

FIG. 12 is a plan view of a unit roller shown in FIG.

FIG. 13
of FIG. 12;

FIG. 14

is a sectional view taken along line XM -X[I

is a sectional view of another type of a

retainer applicable to the invention;

FIG. 15

is a partial perspective view of still another

type of the retainer applicable to the invention;

FIG. 16

is a side view of still another type of the

retainer applicable to the invention;

FIG. 17

is a plan view of further another type of the

retainer applicable to the invention;

FIG. 18

is a sectional view of a unit case taken along

line XVII -XVIl of FIG. 8;

FIG. 19

is a schematic diagram of another type of the

unit case applicable to the invention;

FIG. 20

is a plan view of a rotating apparatus accord-

ing ‘to another example of the invention;

FIG. 21
apparatus of
FI1G. 22
a first link
FIG. 23
a lever link

FIG. 24

is an enlarged view of part of the rotating
FIG. 20;

is a schematic diagram showing another type of
and a second ;ink shown in FIG. 21;

is a side viéw showing a switching mechanism of
according to-the present invention;

is a side view of another type of the switching
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the worm gear 33 fromone end, and one end of a second rotation axis 33a is
inserted thereinto fromthe other end. Fromthe inner peripheral walls of

t he upper and | ower houses 31Q and 31P are projecting upper and |lower axis
hol ders 31w and 31t, respectively, for rotafzably supporting the second
rotation axis 33a. The other end of the second rotation axis 33a, that is,
the end not inserted into the wormgear 33, is projecting fromthe upper
and | ower axis

mechanism of the lever link according to the present inven-
tion;

FIG. 25 is an enlarged view of a leaf switch and a cam
shown in FIG. 5;

FIG. 26 is a schematic side diagram of the leaf switch
and the cam of FIG. 25;

FIG. 27 shows an operation sequence of the leaf switch
according to the present invention;

FIG. 28 is a schematic diagram showing another type of
the leaf switch and the cam according to the present inven-
tion;

FIG. 29 is a schematic diagram showing still another
type of the leaf switch and the cam according to the present
invention;

FIG. 30 is a schematic bartial enlarged diagram of the
leaf switch and the cam of FIG. 29;

FIG. 31 is another schematic partial enlarged diagram
of the leaf switch and the cam of FIG. 29; and

;IG. 32 is a schematic diaéram showing another type of

a motor stopping mechanism according to the present inven-

tion.

-

The present invention will now be described in detail

referring to the accompanying drawings illustrating the
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hol ders 31w and 31t on the side not facing the wormgear 33. On the inner
side wall of the | ower house 31P opposing the upper and | ower axis hol ders
31w and 31t is provided an anti-backl ash nenber 34a in the shape of a hook.
The anti- backlash nenber 34a is in contact wwth the end of the second
rotation axis 33a projecting fromthe upper and | ower axis holders 31w and
31t in the vicinity of the tip of the hook. This prevents the backlash of

the second rotation axis 33a

embodiments thereof.

FIG. 4 is a front view of a rotating apparatus
according to the present invention, FIGs. 5 and 6 are a
schematic plane diagram and a vertical sectional view,
respectively, of the major part of the rotating apparatus of
FIG. 4. As is shown in FIG. 4, the rotating apparatus of
the invention comprises.a cabinet 2 supporting a CRT
(cathode ray tube) 3 and a circular base 1 disposed below
the cabinet 2 so as to rotatably support the cabinet 2. A
belt-shaped skirt 2a is provided at the lower edge of the
cabinet 2 so as to prevent a hand, a finger or the like from
being pinched in the gap between the cabinet 2 and the base
1.

As shown in FIGs. 5 and 6, the base 1 includes a circu-
lar bottom la provided with an outer peripheral wall 1b at
the periphery. On the inner surface of the outer peripheral
wall 1b is provided an inner gear lg. At the center of the
botgom la is formed a recess 1lf having an opening at the
‘center. Around the upper edge of the opening is formed a
center wall lc projecting upward, and an inner peripheral
wall 1d is formed on the outside of the center wall lc. On
the outer surface of the inner peripheral wall 1d is pro-
vided a ring rib 7, which is connected with the inner
peripheral wall 1d through a plurality of stiffening ribs

le. On the upper surface of the outer peripheral wall 1b is
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and the rotation axis 32a in the thrust direction. FIG 19 is a schematic
di agram showi ng anot her enbodi - nent of the portion shown in FIG 18. The
anti - backl ash nmenber 34a in the shape of gzhook in FIG 18 is replaced with
a flat anti-backlash nenber 34b in this enbodinent. In FIG 19, like
reference nunerals are used to referred to like elenents used in FIG 18
and the description thereof is omtted. This flat anti-backlash nenber 34b

can al so pre-
formed a groove 1m, which is provided with a unit roller 20.
The unit roller 20 comprises a plurality of balls 21 and a
flat ring-shaped retainer 22, in which a plurality of hold-
ing holes 22a for movably holding the balls 21 are formed
with a predetermined interval thereamong.

On the bottom surface of the cabinet 2 is formed a ring
2b opposing the groove 1; formed on the outer peripheral
wall 1b of the base 1. The ring 2b is engaged with the unit
roller 20 of the base 1, thereby rotatably supporting the
cabinet 2 on the base 1. The bottom surface of the cabinet
2 is also provided with a cylindrical member 2c¢ fof screwing
at the center and an inner ring 2d for fitting with the
center wall 1c of the base 1 on the outside of the cylindri-
cal member 2c. At the lower edge of the inner ring 2d, a
disk~shaped washer 14, which has a diameter larger than that
of the center wall 1lc of the base 1 and smaller than that of
the recess 1f, is screwed on the cylindrical member 2c,
thereby éreventing the base 1 from coming off the cabinet 2.

further, a center boss lh is projecting from the outer
surface of the outer peripheral wall 1b of the base 1 as a
étandard mark of the rotation of the cabinet 2. A back
center boss 1k is also proviaed on the outer surface of the
outer peripheral wall at a2 position at an angle of 180°
from the position of the center boss 1h. The back center

boss 1k is provided with a hole 1j for screwing. The base 1
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vents the backlash of the second rotation axis 33a and the 25 rotation
axis 32a in the thrust direction. Al though the anti-backlash nenber 34a or
34b is herein independently provided in the unit case 31, which is an

T

15

is fixed on the cabinet 2 by screwing a screw (not shown)
into the hole 1.

The base 1 is provided with spring members 10 for
controlling the rotation range of the cabinet 2 formed with
a predetermined distapce therebetween along the circumfer-
ence of the outer peripheral wall 1b. Away from the spring
members 10 by a predeterﬁined distance along the circumfer-
ence are provided flaf stoppers 11 formed along the radial
direction of the bottom la. The bottom surface of the
cabinet 2 is provided with a bar 2e, which will be described
in detail below, so that the bar 2e is located at the cir-
cumferential center between the spring members 10 when the
center of the image screen of the CRT 3 corresponds to the
position of the center boss 1h. At this_point,'the center
of the scfeen of the CRT 3 coincides with the position of .
the center boss 1lh, which means that the cabinet 2 is
located at the center of the rotation range.

FIG. 7 is an enlarged side view of one of the spring
membzrs 10 and the bar 2e. The spring memser 10 which is in
the crooked shape is formed so as to be projecting on the
base 1. When the cabinet 2 is rotated by the driving torque
supplied from a motor described below, the bar 2e projecting
from the bottom surface of the cabinet 2 is caught by the
spring member 10, thereby stopping the rotation of the

cabinet 2. When the cabinet 2 is manually rotated without
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unlimted exanpl.e, the anti-backl ash nenber 34a or 34b can be integrated
with the unit case 31. In this case, the assenbling efficiency can be

i mproved. FIG 20 is a plan view of a rotating apparatus accord- ing to
anot her exanple of this invention, in i.ch the spring nmenbers 10 and the
bar 2e shown in FIG 7 are re- placed with another nechani smfor regul ating
the rotation of the cabinet 2. FIG 21 is a partially enlarged view of the

using the driving torque of the motor, the bar 2e can pass
the spring member 10, and the cabinet 2 can be further
rotated until the bar 2e comes in cont#ct with one of the
stoppers 11 described above.

As shown in FIG. 5, below the cabinet 2 are disposed a
motor 32 and a-unit cése 31 containing a built-in gear unit
30 including a pluralit§ of gears for transferring the
torque of the motor 32 to the base 1.

FIG. 8 is an enlarged view of the motor 32 and the gear
unit 30. The motor 32 is disposed so as to have a rotation
axis 32a parallel to the bottom surface of the cabinet 2,
and is connected with a power supply (not shown) for apply-
ing the motor 32 with a voltage less than half a regulated
voltage of the motor 32. A worm gear 33 is fixed on the
rotation axis 32a of the motor 32. The worm gear 33 is
engaged with a worm wheel 35b fixed on a first axis 35a. A
first pinion 35c integrally formed with the worm wheel 35b
is engaged with a second gear 36b fixed on a second axis
36a. !A second pinion 36c integrally formed with the second
gear 36b is engaged with a third gear 37b fixed on a third
axis 37a, and the third gear 37b is engaged with the inner
gear 1g (see FIG. 5) of the base 1. The first axis 355; the
second axis 36a and the third axis 37a are disposed in the
circumferential direction from the rotation axis 32a of the

motor 32 in this order. The reduction ratio of the gear
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appar at us of FIG. 20. On the outer peri pheral sur

peripheral wall |Ib of a base 1 is forned a groove- shaped outer per
- ' ~of the

limt cam 56 having a predeterm ned | ength al on

face of an outer

outer peripheral wall |Ib, and at the center of tihaHsI SEEEPEABHEENa

cam 56 is formed a | ock cam 57 in the shapdof 4

r ece REFLACEDhe bof

surface of a cabinet 2 is provided a holl ow cove
simlar to a rectangle SO0 as to oppose

=S50~ e Sn

unit 30 is set at a sufficient value for rotating the

cabinet 2.

| pher al

limt
tom
ape

FIG. 9 is a schematic plane diagram of the worm gear 33

and the worm wheel 35b shown in FIG. 8, and FIGs. 10 and 11

are a perspective view and an schematic enlarged diagram of
the worm gear 33, respectively. In these drawings, ¥
indicates a lead angle of the worm gear 33, d, indicates a

pitch circle diameter of the worm gear 33, d indicates a

pitch circle diameter of the worm wheel 35b, Fy; indicates a

tangential force of the worm gear 33,

FS indicates a

circumferential force of the worm wheel 35b, Fn indicate

force vertically applied to the section of a gear tooth,

indicates a pressure angle, and ux indicates a friction

coefficient. The lead angle ¥ is represented by the

following equation (1):
Y = tan_l(mm- Zy/dy,) ... (1)
wherein m, indicates a normal module;

number of threads.

and Zy indicates a

s a

a

I'I-‘urt:her, the relationship between the tangential force

Fui of the worm gear 33 and the circumferential force Fg of

the worm wheel 35b is represented by the following equation

(2):

Fyp = Fg(cosa - sinYy .= M - cosYy

) ...(2)

The worm gear 33 of this invention has the lead angle

Y that makes the tangential force larger than 0 (i.e.,

is Sheet Has Been Reﬂlaced
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the outer peripheral |ock cam57. The cover |ink 50 houses a second |ink 51
i n the shape of a cylinder one end of which is closed, and the second |ink
51 is disposed parallel to the bottomsurface of the cabinet 2 so as to be
able to nove forward to or backward fromtH8 outer péripheral limt cam 56

FUI>0), thereby transferring torque from the worm wheel 35b
to the worm gear 33.

As shown in FIGs. 5 and 8, at the end of the side
surface of the unit case 31 facing the ring rib 7 is pro-
vided a leaf switch 41 for stopping feeding the motor 32 and
the CRT, and on the circumferential surface of the ring rib
7 facing the leaf switch 41 is formed a flat belt-shaped canm
8 so as to be parallel to the bottom la of the base 1 and
have a length corresponding to the rotation range of the
cabinet 2 defined between the spring ﬁembefs 10 described
above.

In the rotating apparatus having the aforementioned
configuration, the powér supply connected with the motor 32
is remotely controlled by a signal generated by an external
switch (not shown) so as to rotate the motor 32 in the
forward or reverse direction or stop the motor 32. The.
forward or reverse rotation of the motor 32 is tfansferred
to the worm gear 33, the worm wheel 35b, the pinions 35c and
36¢ aéd the gears 36b and 37b. Through the rotation of the
third gear 37b engaged with the inner gear 1g of the base 1,
the cabinettz is rotated in the clockwise or counterclock-
wise direction on the unit roller 20. When the bar 2e
projecting from the bottom surface of the cabinet 2 comes in

) con;act with one of the spring members 10, further rotation

of the cabinet 2 is prevented by the spring member 10, and
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26 Into the second link 51 is inserted one end of a first link 52 in the
shape of a hollow cylinder, and the second |ink 51 is caught by the first
link 52 so that the second link 51 can be slided within the first |ink 52
by a pre- determ ned distance. The other end _of the first link 52 is hinged
on a lever link 53 in the shape sinilar to a'?lat

1

the leaf switch 41 is turned on through the contact with one
end of the cam 8. As the leaf switch 41 is thus turned on,
feeding the motor 32 is.stopped, and the rotation of the
motor 32 and the cabinet 2 is stopped.

While the cabinet 2 is rotating, the skirt 2a at the
lower circumferential edge of the cabinet 2 .prevents a
finger, a hand or the l{ke from being pinched in the gap
beﬁween the cabinet 2 and the base 1. Further, the skirt 2a
also prevents dust from coming into the rotating apparatus.

During the fotation, if the cabinet 2 comes in contact
with furniture or the like, or if a finger, a hand or the
like is pinched between the cabinet 2 and furniture or the
like, the cabinet 2 is locked. At this point, since a
voltage less than half a regulated voltage is applied to the
motor 32.as mentioned above, the torque of the motor 32 is
small, and the reduction ratio of the gear unit 30 is also
so small as to allow the rotation of the cabinet 2. Accord-
ing%y, the cabinet 2 would not damage the pinched finger,

- the furniture or the like. Although the ﬁorque and the
reduction ratio are small, the cabinet 2 can be rotated
through the aid of the unit roller 20.

When the cabinet 2 is locked, the gear unit 30 is also
locked, resulting in loqking the.rotation of the worm wheel
35b. At this point, since the worm gear 33 has the lead

angle ¥ that makes the tangential force Fy; of the worm
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semcircle fixed on the cover link 50 with an axis. The lever link 53
conprises a projection 53a projecting outward fromthe side surface of the
cabinet 2. The lever |link 53 can be switched, through the rotation of the
cabinet 2, be- tween a first position, wherg the secand Iink 51 cones in
contact with either end of the outer periphéral limt cam56, and a second
pesition, where the second link 51 is positioned closer to the outer
peripheral limt cam 56 than

gear 33 larger than 0 (Fy120) as described above, the
rotation of the worm gear 33 and the rotation axis 32a is
also locked. As a result, the motor 32 is stopped since the
torque of the motor 32 is sufficiently small. The motor 32
would not thermally damaged because the voltage applied to
the motor 32 is small as described above.

When the cabinet 2 is manually rotated in order to
change the facing direction without using the driving torque
of the motor 32, the applied force is transferred to the
worm gear 33 by the worm wheel 35b, thereby rotating the
rotation axis 32a of the motor 32. As a result, the cabinet
2 can be manually rotated.

Due to the above-mentioned configuration, the number of
the components of the gear unit can be reduced and the
assembling procedure can be simplified, resulting in
improved production efficiency and a deéreased production
cost.

iFIG. 12 is a plan view of the unit roller 20 shown in
FIG. 5, and FIG. 13 is a sectional view taken along line
XMl -XI of FIG. 12. The unit roller 20 comprises the
ring-shaped retainer 22 and the-balls 21 movabi& coq?ained
in a plurelity of holding holes 22a provided on the retainer
22 with a predetermined interval thereamong. Each ihiér@al
between the balls 21 is thus constantly maintained during

the operation of the unit roller 20. The lower edge of each
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the first position. The second link 51 is hooked to the cover link 50
through a spring 54. Wen the lever link 53 is at the second position, the
second link 51 makes the first link 52 slide by the force of the spring 54,
thereby fitting in the outer peripheral ,Lock cam 57 on the base 1. FIG 22
Is a schematic di agram show ng another con- figuration of the first link 52
and the second link 51 shown

holding hole 22a on the bottom surface of the retainer 22 is
provided with a pair of claws 22b in such a shape that the
distance between the claws 22b reduces downward in
accordance with the spherical shape of the ball 21 contained
therein. A pair of these claws 22b prevents the balls 21
from dropping off the retainer 22 during the fixing pro-
cedure of the unit rollér 20 on the rotating apparatus.
Tﬁus,_the handiing during the assemblage of the rotating
apparatus is improved, thereby improving the as;embling
efficiency and the production efficiency.

It is needless to say that the claw 22b can be provided
around the whole lower edge of the holding hole 22a.
Alternatively, the claw 22b can be formed both upper and
lower edges of the retainer 22 so as to integrate the
retainer 22 with the ball 21 as is shown in a sectional view
of FIG. 14. When such a structure is adopted, there is no
need to combine the balls 21 with the retainer 22 during the
assemblage of the rotating apparﬁtus, resulting in further
impr;ving the assembling efficiency of the rotating appa-
ratus. Further, although the retainer-22 is in the ring
shape in this embodiment, the shape of the retainer 22 is
not limited to this and can be a disk. "Furthermore, by
determining the shape.of the groove 1lm formed on the outer
peripheral.wall 1b of the base 1 and-the shape of the lower

edge of the outer ring 2b of the cabinet 2 {both shown in
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in FIG 21. At the tip of the first link 52 fit inside the second Iink 51
is fixed one end of a spring 55, the other end of which is fixed on the
second link 51. Accordingly, 27 when the lever link 53 is at the second

position, the second 22

FIG. 6) in accordance with the spherical shape of the ball
21, the cabinet 2 can be further smoothly rotated. Then,
the output torque of the motor 32 (shown in FIG. 5) can be
made further smaller. .

FIG. 15 is a partially perspective view of another type
of the retainer. This retainer comprises a plurality of
flat arch-shaped members 23, each of which has a holding
ho;e 23a. A projection 23c is formed at one end of the
arch-shaped member 23 and a recess 23d is formed at the
other end thereof. The projection 23c of one arch-shaped
member 23 is fit with the recess 23d of another arch-shaped
member 23, thereby connecting the plurality of arch-shaped
members 23 with one another to form the flat ring-shaped
retainer.

FIG. 16 is a side view of still another type of the
retainer. This retainer comprises a plurality of belt-
shaped membefs 24, each having notches 24e and 24f in the
reverse direction near the ends thereof. The notch 24e of
one belt-shaped member 24 is inserted into the notch 24f of
another belt-shaped member 24, thereby connecting the
plurality of belt-shaped members 24 to form the ring-shaped
retainer.

FIG. 17 is a plan view of still- another type of the
retainer. This ring-shaped retainer 25 includes a plurality

of holding holes 25a in the shape of a rhombus with a pre-
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link 51 makes the first link 52 slide by the force of the spring 55,
thereby fitting in the outer peripheral | ock cam57 on the base 1. FIGs. 23
and 24 are side views showi ng the switching mechanismof the |lever |ink 53.
FI G 23 shows the nechanism for one-stage switching, and FIG 24 shows the
mechani sm for two-stage switching. The bott & surface of the lever link 53
is provided with a lever link spring 53b in the shape

determined interval thereamong. At the upper and lower
edges of each holding hole 25a are provided flat claws 25b
projecting inward of the holding hole 25a. The ball 21
inserted into the holding hole 25a can be movably held
without dropping off the retainer 25 by the flat claws 25b,
The holding holes formed on the ring~shaped retainer 25 with
a predetermined interval thereamong can be in any polygonal
shape. |

FIG. 18 is a sectional view taken along line XVII -XVII
of FIG. 8. The unit case 31 comprises an upper house 31Q
and a lower house 31P, and the motor 32 fixed on the cabinet
2 is fit in the holes provided on the upper and lower houses
31Q@ and 31P. From the inner surfaces of the upper and lower
houses 31é and 31P are projecting upper and lower worm
holders 31v and 3ls, respectively, for rotatably supporting
the rotating axis 32a of the motor 32. The lower worm
holder 31s also holds a ring-shaped bearing 31k for ro-
tatably supporting the rotation axis 32a of the motor 32.
The upper and lower houses 31Q and 31P also includes upper
and lower motor holders 31lu and 31r projecting from the
other side of the motor 32 from the rotation axis 32a. The
upper and lower motor holders 3lu and 3lr have a recess on
the surface opposing the ﬁotor 32, in which a bearing 3ly of
the motor 32 is fit.

The rotation axis 32a of the motor 32 is inserted into
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simlar to a sem-circular arch. The cover link 50 is pro- vided with a
single swelling 50a (shown in FIG 23) or a double swelling 50b (shown in
FIG 24) at a position opposing the lever link spring 53b. In the nechanism
shown in FIG 23, when the lever link 53,is positioned at a point A the
second link 51 is in contact with the o er peripheral limt cam 56 (both
shown in FIG 21.). Wen the lever link 53 is operated so as to '

the worm gear 33 from one end, and one end of a second
rotation axis 33a is inserted thereinto from the other end.
From the inner peripheral walls of the upper and lower
houses 31Q and 31P are projecting upper and lower axis -
holders 31w and 31t, respectively, for rotatably supporting
the second rotation axis 33a. The other end of the second
rotation axis 33a, that is, the end not inserted into the
worm gear 33, is projecting from the upper and lower axis
holders 3iw and 31t on the side not facing the worm gear 33.
On the inner side wall of the lower house 31P opposing the
upper and lower axis holders 31w and 31t is proviaed an
anti-backlash member 34a in_the shape of a hook. The anti-
backlash member 34a is in contact with the end of the second
rotation axis 33a projecting from the upper and lower axis
holders 31w and 31t in the vicinity of the tip of the hook.
This prevents the bécklash of the second rotation axis 33a
and the rotation axis 32a in the thrust direction.

F¥G. 19 is a schematic diagram showing another embodi-
ment of the portion shown in FIG. 18. The anti-backlash
member 34a in the shape of a hook in FIG. 18 is replaced
with a flat énti—backlash member 34b in this embodiment. In
FIG. 19, like reference numerals are used to referred to
like elements used in FIG. 18 and the description thereof is
omitted. This flat anti-backlash member 34b can also pre-

vents the backlash of the second rotation axis 33a and the
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transformthe lever link spring 53b to pass the swelling 50a, the second
link 51 is fit in the outer peripheral |ock cam57. At this point, when the
second link 51 and the outer peripheral |ock cam57 are positionally
shifted fromeach other, the second link 51 is slided toward the first |ink

52 against the force of the spring 54, thergjy pressing the tip of the
second |ink 51 against the circunferenti al rface of the outer peripheral

[fimt cam 56. When t he

rotation axis 32a in the thrust direction.

Although the anti-backlash member 34a or 34b is herein
independently provided in the unit case 31, which is an
unlimited example, the anti-backlash member 34a or 34b can
be integrated with the unit case 31. In this case, the
assembiing efficiency can be improved.

FIG. 20 is a plan view of a rotating apparatus accord-
ing to another example of this invention, in which the
spring members 10 and the bar 2e shown in FIG. 7 are re-
placed with another mechanism for regulating fhe rotation of
the cabinet 2'. FIG. 21 is a partially enlarged view of the
apparatus of FIG. 20. On the outer peripheral surface of an
outer peripheral wall 1b of a base 1 is formed a groove-
shaped outer peripheral limit cam 56 having a predetermined
length afong the circumference of the outer peripheral wall
1b, and at the center of the outer peripheral limit cam 56
is formed a lock cam 57 in the shape of a recess. On the
bottom surface of a cabinet 2 is provided a hollow cover
link 50 in the shape similar to a rectangle so as to oppose

-the outer peripheral lock cam 57. The .cover link 50 houses
a second link 51 in the shape of a cylinder one end of which
is closed, and the second link 51 is disposed parallel to

-the bottom surface of the cabinet 2 so #s to be able to move
forward to or backward ffom the outer peripheral limit cam

56.
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28 positions of the second link 51 and the outer peripheral |ock cam57 are
mat ched through the rotation of the cabinet 2, the second link 51 is pushed
i nward of the outer periph- eral |ock cam57 by the force of the spring 54.

VWhen t he 26

Into the second link 51 is inserted one end of a first
link 52 in the shape of a hollow cylinder, and the second
link 51 is caught by the first link 52 so that the second
link 51 can be slided within the first link 52 by a pre-
determined distance. The other end of.the first link 52 is
hinged on a lever link 53 in the shape similar to a flat
semicircle fixed on the.cover link 50 with an axis. The
lever link 53 comprises a projection 53a projecting outward
from the side surface of the cabinet 2. The lever link 53
can be switched, through the rotation of the cabinet 2, be-
tween a first position, where the second link 51 comes in
contact with either ena of the outer peripheral limit cam
56, and a second position, where the second link 51 is
positioned closer to the outer peripheral limit cam 56 than
the first position.

The second link 51 is hooked to the cover link 50
through a spring 54. When the lever link 53 is at the
sec&rd position, the second link 51 makes the first link 352
slidé by the force of the spring 54, thereby fitting in the
outer peripheral lock cam 57 on the base 1.

FIG.'22 is a schematic diagram showing another con-
figuration of the first link 52 and the second link 51 shown
in FIG. 21. At the tip of the first link 52 fit inside the
second link 51 is fixed one end of a spring 55, the other

end of which is fixed on the second link 51. Accordingly,
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|l ever link 53 is noved in the reverse direction fromthe swelling 50a, the

second link 51 is noved toward the side surface of the cabinet 2 so as to

| ose the contact with the outer peripheral limt cam56. As a result, it
possible to rotate the cabinet 2 beyond the range defined by the outer
peripheral limt cam56. Thus, it is possibj to conduct any required

operation such as connection of cords on the rear surface of the cabinet

when the lever 'link 53 is at the second position, the second
link 51 makes the first link 52 slide by the force of the
spring 55, thereby fitting in the outer peripheral lock cam
57 on the base 1. |

FIGs. 23 and 24 are side views showing the switching
mechanism of the lever link 53. FIG. 23 shows the mechanism
for one~-stage switching; and FIG. 24 shows the mechanism for
two-stage switching. The bottom surface of the lever link
53 is provided with a lever link spring 53b in the shape
similar to a semi-circular arch. The cover link 50 is pro-
vided with a single swelling 50a {shown in FIG. 23) or a
double swelling 50b (shown in FIG. 24) at a position
opposing the lever link spriné 53b.

In the mechanism shown in FIG. 23, when the lever link
53 is positioned at a point A, the second link 51 is in
contact with the outer peripheral limit cam 56 (both shown
in FIG. 21). Wwhen the lever link 53 is opérated so as to
transform ﬁhe lever link spring 53b to pass the swelling
50a: the second link 51 is fit in the outer peripheral lock
cam 57. At this point, when the second link 51 and the
outer peripheral lock cam 57.are positionally shifted from
each other, the second link 51 is slided toward the first
link 52 against the forcg'of the spring 54, thereby pressing
the tip of the second link 51 against the circumferential
sufface of the outer peripheral limit cam 56. When the

T
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In the nmechani sm-shown in FIG 24, simlarly to the above-nenti oned
mechani sm when the lever link 53 is positioned at a point C, the cabinet 2
can be optionally rotated. At a point A the cabinet 2 can be rotated

wi't hin the range defined by the outer peripheral limt cam56, and at a
point B, the cabinet 2 is |ocked. Therefgre, when sonme operation such as
cqQnnection of cords is required to be conducted on the rear surface of the

cabi net 2, the cabi net

positions of the second link 51 and the outer peripheral
lock cam 57 are matched through the rotation of the cabinet
2, the second link 51 is pushed inward of the outer periph-
eral lock cam 57 by the force of the spring 54. When the
lever link 53 is moved in the reverse direction from the
swelling 50a, the second link 51 is moved toward the side
surface of the cabinet é so as to lose the contact with the
outer peripheral limit cam 56. As a regult, it is possible
to rotate the cabinet 2 beyond the range defined by the
outer peripheral limit cam 56. Thus, it is possible to
conduct any required operation such as connectipn of cords
on the rear surface of the cabinet 2.

In the mechanism shown in FIG. 24, similarly to the
above-mentioned mechanism, when the lever link 53 is
positioned at a point C, the cabinet 2 can be optionally
rotated. At a point A, the cabinet 2 can be rotated within
the range defingd by the outer peripheral limit cam 56, and
at ; point B, the cabinet 2 is locked. Therefore, when some
operation such as connection of cords is required to be
conducted on the rear surface of the cabinet 2, the cabinet
2 can be rotated beyond the range defined by the limit cam
56 by placing the lever link 53 at the point C. When the
lever link 53 is positioned at the point A, the rotation
range of the cabinet 2 throughlremote control is limited

within the range defined by the outer peripheral limit cam
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2 can be rotated beyond the range defined by the Iimt cam 56 by placing
the lever link 53 at the point C. When the lever link 53 is positioned at
the point A the rotation range of the cabinet 2 through renote control is
l.imted within the range defined by the ot er peripheral limt cam

56. When the lever link 53 is positioned at the point B,
the base 1 is fixed at the center of the rotation range,
which is convenient for positioning of the cabinet 2 after
moving the apparatus from one place to another.

Although the rotating apparatus in which the cabinet is
rotatably fixed on the base is described in the aforemen-
tioned embodiment, the éresent invention is not limited to
this, and needless to say, can be applied to a rotating
apparatus comprising a base and a mounting table rotatably
fixed thereon.

FIG. 25 is an enlarged view of the leaf switch 41 and
the cam 8 shown in FIG. 5, and FIG. 26 is a schematic side
diagram thereof. The leaf switch 41 comprises crooked upper
lever 41a and lower lever 41b opposing the ring rib 7 on the
base 1. The circumferential surface of the ring rib 7 is
provided with an upper cam 8a and a lower cam 8b both in the
shape similar to a flat belt at positipns corresponding to
the upper and lower levers 41a and 41b.

i‘Thé upper cam 8a is gradually inclined toward the
center of the ring rib 7 from one end thereof, and the lower
cam 8b is also gradually inclined toward the center of the
ring rib 7 from the other end of the upper cam Ba. When the
rotation éf the cabinet 2 brings the upper lever 4la into
contact with the inclination starting portion of the upper

cam 8a, the lower lever 41b is not in contact with the lower
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29 56. Wen the l-ever Iink 53 is positioned at the point B, the base 1 is
fixed at the center of the rotation range, which is convenient for
positioning of the cabinet 2 after noving the apparatus fromone place to
anot her. Al though the rotating apparatus in which the cabinet is rotatably
fixed on the base is described in the aforene®@ tioned enbodi nent, the

present invention is not limted to

cam 8b. When the lower lever 41b is in contact with the
inclination starting portion of the lower cam 85, the upper
lever 41a is not in céntact with the upper cam 8a. Thus,
the upper and lower levers 4la and 41b are not in contact
with the upper and lower cams 8a and 8b between the ends
thereof.

¥hen the upper and lower levers 4la and 41b come in
contact with the upper and lower cams 8a and 8b through the
rotation of the cabinet 2 so as to turn on one of the levers
4la and 41b, it is determined that the cabinet 2 has been
rotated up to the rotdtion limit by the remote cdﬂtrol and
the leaf switch 41 supplies a signal to the power supply for
stopring feeding the motor, that is,” the driving source of
the rotation. VWhen the cabiqet 2 is manually rotated beyond
the rotation range defined by the upper and lower cams 8a
and 8b, both the upper and lower levers 41a and 41b are
turned on, and the leaf switch 41 supplies a signal to the
peaer supply for stopping feeding the CRT. Further, when
one of the upper and lower levers 415 and 41b is turned off
again, the leaf switch 41 supplies a signal to the power
supply for feeding the CRT. 1In the conventional rotating
apparatus, when the cabinet is largely rotated, image
turbulence is caused on the CRT by the rotation and the
earth magnetism. In the present apparatus, however, the

image turbulence is suppressed owing to this configuration.
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this, and needless to say, can be applied to a rotating apparatus
conprising a base and a nounting table rotatably fixed thereon. FIG 25 is
an enlarged view of the leaf switch 41 and the cam8 shown in FIG 5, and
FIG 26 is a schematic side diagramthereof,, The leaf switch 41 conprises
crooked upper lever 41'a and | ower |ever 41%1opposing the ring rib 7 on the
base 1. The circunferential surface of the ring rib 7 is

-

FIG. 27 shows an operation sequence of the leaf switch
41, wherein "rotation center"” indicates the position where
the center of the image screen of the CRT and the center
boss of the base (see FIG. 5) are matched. The cabinet is
rotated in the clockwise or counterclockwise direction at a
desired angle by driving the motor by a signal sent by the
remote control. When tﬁe upper lever of the leaf switch
comes in contact with the upper cam to be turned on, the
leaf switch outputs a rotation stop signal for stopping the
rotation of the motor for the rotation direction. When the
motor is driven by a signal for the reverse rotation sent by
the remote control so as to turn off the upper lever, the
leaf switch stops outputting the rotation stop signal. ¥hen
the lower lever of the leaf switch come§ in contact with the
lower caa to be turned on, or when the motor is driven by a
signal for the reverse rotation sent by the remote control
so as to turn off the lower lever, the leaf switch performs
the similar operation. |
" After the cabinet is rotated in the clockwise or
counterclockwise direction at a desired angle and the upper
lever of the leaf switch comes in contact with the upper cam
to be turned on so as to stop the rotation of the motor, if
the cabinet is further rotated manually, both the upper and

the lower levers are turned on. At this point, the leaf

switch outputs a power supply cut signal so as to stop

This is the replacement shest

11 SEP 1%

Date:



provided with an upper cam 8a and a | ower cam 8b both in the shape simlar
to a flat belt at positions corresponding to the upper and | ower |evers 4la
and 41b. The upper cam8a is gradually inclined toward the center of the
ring rib 7 fromone end thereof, and thejbower cam8b is al so gradually
inclined toward the center of the ring rib 7 fromthe other end of the
upper cam 8a. When the rotation of the cabinet 2 brings the upper |ever 4la

into

feeding the CRT. After the lower lever of the leaf switch
comes in contact with the lower cam to be turned on so as to
stop the rotation of the motor, if the cabinet is further
rotated manually, the leaf switch performs the same
operation.

FIG. 28 is a schematic diagram showing another con-
figuration of the leaf switch and the cam, wherein the leaf
switch is disposed on the base and the cam is disposed on
the cabinet. The base 1 is provided with a leaf switch 42
in such a manner that upper and lower levers 42a and 42b are
projecting from the ring rib 7. On the side surface of the
unit cover (see FIG. 5) opposing the upper and lower levers
422 and 42b of the leaf switch 42 are disposed crooked upper
and lower cams 18a and 18b which is the cfooked shape in
such a manner that the both ends thereof are disposed in the
vicinity of the ring rib 7. The upper and lower cams 18a
and 18b are positioned so that they are slightly rotated in
the reverse direction from each other with their crooked
points as the rotation axes. When the upper lever 42a comes
in contact with the end of the upper cam 18a through the
rotation of the cabinet, the lower lever 42b is not in
contact with the lower cam 18b. When the lower lever 42b
comes in contact with the end of the lower cam 18b, the
upper lever 42a is not in contact with the upper cam 18a.

FIG. 29 is a schematic diagram showing still another
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contact with the .inclination starting portion of the upper cam 8a, the
| ower |ever 41b is not in contact with the |ower 30 cam 8b. Wen the
| ower lever 41b is in contact with the inclination starting portion of the

| ower cam 8b, the upper
33

configuration of the leaf switch and the cam, wherein the
cam is disposed on the bottom of the base and the lever of
the leaf switch is disposed so as to correspond to the cam.
FIG. 30 is a schematic enlarged front view of the leaf
switch and the cam of FIG. 29, and FIG. 31 is a schematic
enlarged side view thereof. On the outside of the ring rib
7 is provided an inner c;m 46a concentrically with the ring
rib 7 in the shape of a circular arch with a missing por-
tion. On further outside of the inner cam 46a is provided
an outer cam 46b also concentrically with the ring rib 7 in
the shape of a circular arch with a missing portion, whose
position is different from that of the missiné portion of
‘the inner cam 46a. The ends of the missing portions of the
inner and outer cams 46a2 and 46b are inclined.

A leaf-swifch 43 is disposed on the inner side surface
of the unit case 31, and the bottom of the leaf switch 43 is
provided with an inner lever 43a and an outer lever 43b
corgesponding to the inner and outer cams 46a and 46b,
respectively. When the inner and outer levers 43a and 43b
come in contact with the inner and outer cams 46a and 46b
through the rotation of the cabinet to turn on one of the
inner and outer levers 43a_and 43b, the leaf switch 43
supplies a signal to‘the power supply for stopping feeding
the motor. When both the inner and outer levers 43a and 43b

are turned on, the leaf switch 43 supplies a signal to the
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| ever 4la is not in contact wwth the upper cam 8a. Thus, the upper and

| oner | evers 41la and 41b are not in contact wth the upper and | ower cans
8a and 8b between the ends thereof. Wen the upper and | ower |evers 4la and
4ib cone in contact with the upper and3lomer cans 8a and 8b through the
rotation of the cabinet 2 so as to turnh on one of the |levers 4la and 4l1b,
it is determned that the cabinet 2 has been

power supply for stopping feeding the CRT.

FIG. 32 is a schematic diagram showing another con-
figuration of the motor stoppiné mechanism as described
above, wherein the leaf switch is replaced with a push
switch. 1In the vicinity of the ring rib 7 are disposed a
pair of crooked small springs 47a with a predetermined
interval therebetween along the circumferential direction of
the ring rib 7. On further outside are disposed a pair of
large springs 47b with a predetermined interval therebetween
along the circumferential direction of the ring rib 7 at
different positions from those of the shall springs 47a. A
push switch 44 is disposed on the inner side surface of the
unit case 31, and the bottom face of the push switch 44 is
provided with an inner button 44a-and an outer button 44b so
as to correspond to the small springs 47a and the large
springs 47b, respectively. When the inner and outer buttons
44a and 44b come in contact with the small springs 47a and
the idrge springs 47b to be turned on, the push switch 44
performs the similar operation to that of any of the afore-
mentioned leaf switches.

As described above, in the present rotating apparatus,
the assembling efficiency and the production efficiency can
be improved. As a result, the invention can attain excel-
len? effects such as that the throughput in the assembling

line is increased and that the production cost is decreased.
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rotated up to the rotation Limt by the renote control and the | eaf swtch
41 supplies a signal to the power supply for stopping feeding the notor,
that is,the driving source of the rotation. Wien the cabinet 2 is manually
rotated beyond the rotation range defined3gy the upper and | ower cans 8a
and 8b, both the upper and | ower |evers 4la and 41b are turned on, and the
| eaf switch 41 supplies a signal to the power supply for stopping feeding
the CRT. Further, when

As this invention may be embodied in several forms
without departing from the spirit of essential characteris-
tics thereof, the present embodiment is therefore illustra;
tive and not restrictive, since the scope of the invention
is defined by the appended claims rather than by the de-
scription preceding theq, and all changes that fall within
metes and bounds of the claims, or equivalence of such metes

and bounds thereof are therefore intended to be embraced by

the claims.
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convent i apparatus, when the cabinet ilf Iar(j’eﬁ _i mage
turbul e n the CRT by the ro@#tion and e ' magnetism In
the pres a , however, the inmage turbul ence is suppressed owng to

this configuration. _ CLAIMS

one of the upper and lower |evers 4la and 41b is tysaed=e . B | eaf
~1‘I‘ela818i‘\ n the

1. A rotating apparatus for rotating an object,

comprising:
a base for supporting said object;

a rotation table rotatably supported on said

base;

a driving unit for rotating said rotation table;
and

a motor for sﬁpplying torque to said driving
unit,

wherein said driving unit includes:

a worm gear fixed on a rotation axis of said
motor;

a worm wheel engaged with said worm gear; and

a gear for transferring to said rotation table
torque supplied from said worm gear to said worm wheel,

and

torque transferred from said rotation table

through said gear is transferred to said worm gear.

g T e
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2. A rotating apparatus for rotating an object,

comprising:
a base for holding said object;

a rotation table rotatably supported on said

base;

a driving unit for rotating said rotation table;
and

a motor for supplying torque to said driving
unit,

wherein said driving unit includes:

a worm gear fixed on a rotation axis of said

motor; and
a worm wheel engaged with said worm gear; and

said worm gear has a lead angle sufficiently

large to transfer torque from said worm wheel.

3. A rotating apparatus according to claim 2,
wherein the lead angle y of said worm gear satisfies the

following formula:
Fg ¢ (cosx & siny - p e cosy) > 0

wherein Fg; indicates a circumferential force of said worm
wheel, o indicates a pressure angle, and p indicates a

friction coefficient.
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desired angle by driving the notor by a signal sent by the renote control.
When the upper |lever of the |leaf switch conmes in_contaetswmithe upper cam
to be turned on, the leaf switch outputs a { t-\gﬁﬁE@‘nl for
stopping the rotation of the notor for the IEPLOERCt | O When t he
motor is driven by a signal for the revw se Len=—5ent Dy the renote
control so as to turn off the upper |ever, e leaf switch stops outputting

the rotation stop S'QnalA\Ngﬁﬁtlng apparatus for rotating an object,

comprising:
a base for supporting said object;

a rotation table rotatably supported on said

base;

a plurality of spheres provided between said

base and said rotation.table; and

a retainer in which a plurality of holes for
containing said spheres are disposed with an interwval
thereamong, wherein projections for holding said spheres
are disposed at peripheral edges of said holes in said

retainer.

5. A rotating apparatus according to claim 4,
wherein said retainer is formed of a plurality of belt-

shaped members connected with one another.

6. A rotating apparatus according to claim 4 or
5, wherein said retainer is integrated with said spheres

so that said spheres are movably contained in said holes.

; 7. A rotating apparatus constructed and
arranged to operate substantially as hereinbefore
described with reference to and as illustrated in Figures

4 to 32 of the accompanying drawings.
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the I ower |lever of the leaf switch conmes in contact with the |lower camto
be turned on, or when the notor is driven by a signal for the reverse
rotation sent by the renote control so as to turn off the |lower |ever, the
| eaf switch perforns the simlar operation. After the cabinet is rotated in
t he cl ockwi se or counterclockwi se direction at a desired angle and the
upper lever of the leaf switch cones in ¥dntact with the upper cam

ABSTRACT

"ROTATING APPARATUS"

A rotating apparatus is provided in which torque
of a worm wheel supplied from a rotation table can be
transferred to a worm gear, thereby disusing a
conventional disengaging mechanism causing the decrease of

production efficiency.

Figure 5
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to be turned on so as to stop the rotation of the notor,
rotated manual ly, both the upper and the | ower

further

i f the cabi net
| evers are turned

i's

on. At this point, the leaf switch outputs a power supply cut signal so as

to stop

32
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feeding the CRT. After the lower |lever of the |eaf switch conmes in contact
with the lower camto be turned on so as to stop the rotation of the notor,
if the cabinet is further rotated manually, the | eaf switch perforns the
sanme operation. FIG 28 is a schematic di agram showi ng anot her con-
figuration of the leaf switch and the cam wherein the leaf switch is
di,sposed on the base and the camis di spoded on
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the cabinet. The base 1 is provided with a leaf swtch 42 in such a nmanner
t hat upper and | ower |evers 42a and 42b are projecting fromthe ring rib 7.
On the side surface of the unit cover (see FIG 5) opposing the upper and

| ewer | evers 42a and 42b of the leaf switch 42 are di sposed crooked upper
and |l ower cans 18a and 18b which is the crooked shape in such a manner that
the both ends thereof are disposed in the3vicinity of the ring rib 7. The
upper and | ower cans 18a
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and 18b are positioned so that they are slightly rotated in the reverse
direction fromeach other with their crooked points as the rotation axes.
Wien the upper |ever 42a conmes in contact with the end of the upper cam 18a
through the rotation of the cabinet, the lower lever 42b is not in contact
with the | ower cam 18b. Wen the |ower |eyer 42b cones in contact with the
end of the | ower cam 18b, the upper lever 42a is not in contact with the
upper cam 18a.
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FIG 29 is a schematic diagram showi ng still another 33 configuration of
the leaf swtch and the cam wherein the camis disposed on the bottom of
the base and the | ever of the |eaf switch is disposed so as to correspond

te the cam
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FIG 30 is a schematic enlarged front view of the leaf swtch and the cam
of FIG 29, and FIG 31 is a schematic enlarged side view thereof. On the
outside of the ring rib 7 is provided an inner cam 46a concentrically with
the ring rib 7 in the shape of a circular arch with a mssing por- tion. On
further outside of the inner cam46a is provided an outer cam 46b al so
concentrically with the ring rib 7 in the sh@ipe of a circular arch with a
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position is different fromthat of the m ssing portion of the inner cam
46a. The ends of the mssing portions of the inner and outer cans 46a and
46b are-inclined. A leaf switch 43 is disposed on the inner side surface of
the unit case 31, and the bottomof the leaf switch 43 is provided with an
inner |lever 43a and an outer |ever 43b corresponding to the inner and outer .
canms 46a and 46b, respectively. Wen the i iner and outer |evers 43a and 43b

FIG. 7
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come in contact with the inner and outer cans 46a and 46b through the
rotation of the cabinet to turn on one of the inner and outer |evers 43a
and 43b, the leaf switch 43 supplies a signal to the power supply for
stoppi ng feeding the notor. When both the inner and outer |evers 43a and
43b are turned on, the leaf switch 43 suppliges a signal to the

FIG. 8
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34 power supply for stopping feeding the CRT. FIG 32 is a schematic

di agram showi ng anot her con- figuration of the notor stopping nechani sm as
descri bed above, wherein the leaf switch is replaced with a push switch. In
the vicinity of the ring rib 7 are disposed a pair of crooked small springs
47a with a predeterm ned 9

FIG. S
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interval therebetween along the circunferential direction of the ring rib
7. On further outside are disposed a pair of large springs 47b with a
predeterm ned interval therebetween along the circunferential direction of
the ring rib 7 at different positions fromthose of the small springs 47a.
A push switch 44 is disposed on the innef, side surface of the unit case 31,
and the bottom face of the push switch 4£ is provided with an inner button
44a and an outer button 44b so

FIG. 10
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as to correspond to the small springs 47a and the |arge springs 47b,
respectively. When the inner and outer buttons 44a and 44b cone in contact
with the small springs 47a and the |arge springs 47b to be turned on, the
push switch 44 perfornms the simlar operation to-that of any of the afore-
renti oned | eaf switches. As described abo%e, in the present rotating

appar atus, the assenbling efficiency and t'he production efficiency can

FIG. 11
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be inproved. As a result, the invention can attain excel- |lent effects such
as that the throughput in the assenbling line is increased and that the
production cost is decreased. -35- As this invention nay be enbodied in
severa :

12
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fornms without departing fromthe essential characteristics thereof, the

enbodi nents are therefore illustrative and not restrictive, since the scope
of the invention is defined by the appended cl ai ns. 1. Arotating
apparatus for rotating an object,
13
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conprising: a base for supporting said object; a rotation table rotatably
supported on said base; a driving unit for rotating said rotation table;
and a nmotor for supplying torque to said driving unit,

14
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wherein said driving unit includes: a wormgear fixed on a rotation axis of
said notor; a worm wheel engaged with said wormgear; and a gear for
transferring to said rotation table torque supplied fromsaid wormgear to
said worm wheel, and torque transferred fromsaid rotation table

15
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t hrough said gear- is transferred to said worm gear. 37 2. Arotating
apparatus for rotating an object conprising: a base for holding said
obj ect ;

FIG. 16
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a rotation table rotatably supported on said base; a driving unit for
rotating said rotation table; and a notor for supplying torque to said

driving unit, wherein said driving unit includes: a wormgear fixed on a
retation axis of said

17
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notor; and a worm wheel engaged with said wormgear; and said worm gear has
a lead angle sufficiently large to transfer torque fromsaid worm wheel. 3.
A rotating apparatus according to claim2, wherein the lead angle [err] of

said worm gear satisfies the following formula: [err]

18
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wherein [err] indicates a circunferential force of said wormwheel, [err]
I ndi cates a pressure angle, and [err] indicates a friction coefficient.
38 4. Arotating apparatus for rotating an object,
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- .
conprising: a base for supporting said object; a rotation table rotatably
supported on said base; a plurality of spheres provided between said base
and said rotation table; and a retainer in which a plurality of holes for
contai ning said spheres are disposed with an interval

20
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t her eanong, wherein projections for holding said spheres are di sposed at
peri pheral edges of said holes in said retainer. 5. A rotating apparatus
according to claim4, wherein said retainer is forned of a plurality of

bel t- shaped nmenbers connected with one ganother. 6. A rotating apparatus
according to claim4 or 5, wherein said dtainer is integrated with said

sp_heres FIG, 51
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so that said spheres are novably contained in said holes. 7. A rotating
apparatus constructed and arranged to operate substantially as herei nbefore
described with reference to and as illustrated in Figures 4 to 32 of the
acconpanyi ng draw ngs. ‘
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1. A rotating apparatus for rotating an object,

comprising:
a base for supporting said object;

a rotation table rotatably supported on said

base;

a driving unit for rotating said rotation table;
and

a motor for supplying torque to said driving
unit,

wherein said driving unit includes:

a worm gear fixed on a rotation axis of said
motor;

a worm wheel engaged with said worm gear; and

a gear for transferring to said rotation table
torque supplied from said worm gear to said worm wheel,

and

torque transferred from said rotation table

through said gear is transferred to said worm gear.
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2. A rotating apparatus for Feteting-an-ebijeoctd

comprising:

a base for holding said object;

a rotation table rotatably supported on said

base;

a driving unit for rotating said rotation table;
and '

a motor for supplying torque to said driving
unit,

wherein said driving unit includes:

a worm gear fixed on a rotation axis of said

motoxr; and
a worm wheel engaged with said worm gear; and

said worm gear has a lead angle sufficiently

large to transfer torque from said worm wheel.

3. A rotating apparatus according to claim 2,
wherein the lead angle v of said worm gear satisfies the

following formula:
Fg » (cosa o siny - 4 ® cosy) > 0

wherein F; indicates a circumferential force of said worm
wheel, o indicates a pressure angle, and p indicates a

friction coefficient.
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handling is poor, and the assembling efficiency and the
production efficiency are both low.

The present invention was devised to solve the
abovementioned problems and one of the objectives of the
invention is providing a rotating apparatus having an
improved production efficiency by adopting a configuration
without using the conventional disengaging mechanism.

According to the present invention, there is
provided a motorised turntable apparatus for rotatably
supporting an object, comprising:

a base for supporting said object:;

a rotation table rotatably supported onr said

base;
a driving unit for rotating said rotation table;
and
a motor for supplying torgque to said &riving
- unit,
wherein said driving unit includes:
i_a worm gear fixed on a rotation axis of said

" motor;
a worm wheel engaged with said worm gear; and
a gear for transferring to said rotation table

torque supplied from said worm gear to said worm wheel,
and
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-reverse torque transfer means for transferring
‘to said worm gear torque originating from said rotation
table and transferred to said worm wheel via said gear,
thereby rotating said worm gear and motor in response to
rotation of said rotation table.

To achieve the reverse torque transfer, the worm
gear may have a lead angle sufficient for transferring
torque from the worm wheel to the worm gear.

Further, in the rotating apparatus of the
invention, the lead angle y of the worm gear may satisfy
the following formula:

Fg - (cosa - siny - g * cosy) > 0

wherein F; indicates a circumferential force of the worm
wheel, a indicates a pressure angle of the worm wheel, and
¢ indicates a friction coefficient.

Accordingly, when the rotation table is locked
during the rotation, the locking force is transferred from
the worm wheel through the worm gear to the rotation axis
of the motor, thereby stopping the rotation of the motor.
When the rotation table is applied with an extermal foxce
without using the rotation of the motor, the applied forxce
is transferred through the worm wheel and the worm gear to
the rotation axis of the motor, thereby rotating both the
motor and the rotation table. Thus, there is no need to
use the disengaging mechanism as in the conventional
rotating apparatus, resulting in decrease of the number of
the components and the processing procedures and
improvement of the assembling and prcductian efficiency of
the rotating apparatus.
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The rotating apparatus may also comprise a
plurality of balls disposed between the base and the
rotation table and a retainer having a plurality of holes
for holding the balls formed with a predetermined interval
thereamong. At the peripheral edge of each hole is formed
a projection for holding the ball therein.

Further, in one embodiment of the rotating
apparatus of the invéntion,-the retainer is formed by
connecting a plurality of belt-shaped members.

Accordingly, the balls are held on the retainer
by the projections. Therefore, there is not the slightest
fear of dropping the balls off the retainer during the
assemblage of the retainer and the balls, resulting in
increasing the assembling and production efficiency.

Furthermore, in another embodiment of the
rotating apparatus of the invention, the retainer and the
balls may be integrated together so that the balls are
freely movable at certain positions on the retainer.

Accordingly, the number of the assembling
procedures can be reduced because there is no need to
combine the retainer with the balls, reéulting in further
increasing the production efficiency.

The invention will be furthe: described by way
of non-limitative example, with reference to the
accompanying drawings, in which:-
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-unit 30 is set at a sufficient value for rotating the
cabinet 2.

Figure 9 is a schematic plane diagram of the
worm gear 33 and the worm wheel 35b shown in Figure 8, and
Figures 10 and 11 are a perspective view and a schematic
enlarged diagram of the worm gear 33, respectively. 1In
- these drawings, y indicates a lead angle of the worm gear
33, 4, indicates a pitch circle diameter of the worm gear
33, d indicates a pitch circle diameter of the worm wheel
35b, Fy indicates a tangential force of the worm gear 33,
Fy indicates a circumferential force of the worm wheel 35b,
F, indicates a force vertically applied to the section of a
gear tooth, o indicates a pressure angle, and u indicates
a friction coefficient. The lead angle Yy is represented
by the following equation (1):

Yy = tan “*(m, * Z/d) ... (1)

wherein m, indicates a normal module of the worm wheel; and
Z, indicates a number of threads of the worm gear.

- Further, the relationship between the tangential
force F; of the worm gear 33 and the circumferential force
Fg; of the worm wheel 35b is represented by the following
equation (2):

Fp = Pg(cosa - siny - g - cosy) ... (2)
' The worm gear 33 of this invention has the lead

angle y that makes the tangential force larger than 0
(i.e.
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As this invenﬁion may be embodied in severa
forms without departing from the essential characteristics
thereof, the embodiments are therefore illustrative and
not restrictive, since the scope of the invention is
defined by the appended claims.



