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 61b,.in the periphery thereof. At the center
of the bottom 6la’ 1s dxsposed a bearing 6lc in the shape of
a concave, which has ari opening 61d at the center. On the
inner surface of‘the.perlpheral wall 61b of the base 61 are
provided with six diskf§hgped-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 61a.

The mounting table 70 includes a disk member 71
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slightly smaller than the bottom 6la of the base 61, 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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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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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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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 thifd 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 85D,
the 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 mahner.

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 rofation of the worm wheel 85b, namely ghe worm gear
83 has so-called an automatic clamping function. According-
ly, the-third gear 87b moves downwafd 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

heet Has Been Replaced

“THR B



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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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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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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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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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;
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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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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
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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
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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
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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 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 screen 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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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 transferringlthe
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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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.,
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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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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

19

This Sheet Has Been Relplaced

AR




gear 33 larger than 0 (Fy;;>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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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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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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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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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

24 Sheet Has Been Replaced

||II|I|| A




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.
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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 llnk 51 comes in
contact with either end of the outer perlpheral 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,
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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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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 léck 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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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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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 41a 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. When the cabinet 2 is manually rotated bevond

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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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

31

Sheet Has Been Replaced

TR AR




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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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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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 thé 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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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 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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CLAIMS

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 geaf 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.

Ly
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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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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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