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of the Invention The present

manual |y rotati ng a cabi net containing el ect roni ¢ equi pnent such as a
tel evision set and bringing the cabinet to rest in any position.
Description of the Background Art Fig. 15 is a top viewof a rotary

apparatus for a television set and the |1 ke disclosed in Japanese Patent

Application Laid-Open No. 07-203335 (1995). Fig. 16 is a general front
el evati on TATLEOFABEJNMENTHONs for the television set illustrated in

Fi g.

15.

In Figs. 15 and 16, the reference nuneral 1 designates a base;

ref erence char act Rotdra Appairginsit es a center of rotation of the base 1; 2

designates a tel evision set body; 2a designates a cabinet for
tel evision set body 2; 2b designates a power supply portion;

parts of the contour of the

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a rotary apparatus for manually rotating a
cabinet containing electronic equipment such as a television set and bringing the

cabinet to rest in any position.

Description of the Background Art

Fig. 15 is a top view of a rotary apparatus for a television set and the like

* disclosed in J apaﬁese Patent Application Laid-Open No. 07-203335 (1995). Fig.

16 is a general front elevation of the rotary apparatus for the television set
illustrated in Fig. 15.

In Figs. 15 and 16, the reference numeral 1 designates a base; the
reference character 1a designates a center of rotation of the base 1; 2 designates a
television set body; 2a designates a cabinet for housing the television set body 2;
2b designates a power supply portion; 2c designates parts of the contour of the
cabinet 2a positioned at a given angle of rotation; 2d designates parts of the
contour of the cabinet 2a positioned at a maximum angle of rotation; and 3
dcsignatcs a skirt wall.

Fig. 17 is a front elevation of the base 1. In Fig. 1, the reference
numeral 1 designates the base; the reference character 1a designates the center of
rotation of the base I; 1b designates a bottom; lc designates an outer peripheral

wall; 1d designates an inner peripheral wall; le designates strengthening ribs; 1f
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cabi net 2a positioned at a given angle of rotation; 2d designates parts of
the contour of the cabinet 2a positioned at a maxi num angle of rotation;
and 3 designates a skirt wall. Fig. 17 is a front elevation of the base 1.
In Fig. 1, the reference nuneral 1 designates the base; the reference
character |l a designates the center of rogation of the base 1; |Ib designates
a bottom 1c designates an outer peripheral wall; Id designates an inner
peripheral wall; 1le designates strengthening ribs; I|f desi gnates an

I nternal gdevigndtes deshenal @gag 1§adﬁsi§i_atew téntfaldesll;ondsisndtey AiUnit IRy ; 4a
desi gnates spherical elements; 4b designates a retainer; 5 designates a
gear unit;4pdeslgpaes spricil cRAicHiNalb ARMnatds Aleghea! Pacdghfas apehut Ghit; 7
designates a ring rib; 8 designates a cam 9 designates forced stop ribs:
10 desi gnas,pgesiphated afRARGHA: BELiSNALES 1T W, TRSIAEEA ringHb, &2
designates a ?egerence 0SS; gféil; es?%%lg‘i. ess a asck-cénterb gggssb; gggrnl?:a
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apparatus for~the cabi
designates an outer peripheral cam; 12 designates a reference boss; 13 designates a

back-center boss; and 13a designates a back-center hole.

The structure of the conventional rotary apparatus for the cabinet
containing electronic equipment such as the television set is described below with
reference to Figs. 15 through 17.

The base 1 is circular in configuration, and the bottom 1b of the base 1
includes a disk-shaped member. The outer peripheral wall 1c extending upwardly
at right angles to the bottom 1b is formed over the entire circumference of the
bottom 1b. The ring rib 7 and the inner peripheral wall 1d are provided in parallel
inside the outer peripheral wall 1c.

The ring rib 7 and the inner peripheral wall 1d are integrated together by
the strengthening ribs 1e. The spring members 10 are provided in left-hand and
right-hand predetermined angular positions on the bottom 1b and serve as a stopper
when the cabinet 2a housing the television set body 2 is rotated about the center of
rotation 1a to the positions of the cabinet contour parts 2d shown in Fig. 15 (or to
the maximum angle of rotation).

The forced stop ribs 9 are provided in left-hand and right-hand
predetermined angular positions between the ring rib 7 and the inner peripheral
wall 1d and serve as a stopper when the cabinet 2a is rotated about the center of
rotation 1a to the positions of the cabinet contour parts 2c shown in F ig. 15 (orto

the given angle of rotation). The forced stop ribs 9 also act as an alternative to the



contai ning electronic equi pnent such as the television set is described
below with reference to Figs. 15 through 17. The base 1 is circular in
configuration, and the bottoml|b of the base 1 includes a disk-shaped
menber. The outer peripheral wall 1c extending upwardly at right angles to
the bottomib is fornmed over the entire circunference of the bottoml|b. The
ring rib 7 and the inner peripheral wal 13 1d are provided in parallel inside
the outer peripheral wall 1c. The ring rib 7 and the inner peripheral wall

1d are Iﬂt@gngkmlﬁé)ﬁggh@f by the strengthening ribs |le. The spring nenbers
10 are provided in Teft-hand and right-hand predeterm ned angul ar positions
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Fig. 18 is a cross-sectional view illustrating the positional relationship
between the base 1, the unit roller 4 and the gear unit 5. Fig. 19 is a detailed
cross-sectional view of principal parts of Fig. 18.

Referring to Figs. 18 and 19, the central wall 1g extending vertically
upwardly from the bottom 1b is fitted on a circular central boss 2e extending
vertically downwardly from the lower end surface of the cabinet 2a for the
television set to serve as the center of rotation 1a when the cabinet 2a rotates.

The gear unit 5 is provided between the base 1 and the cabinet 2a. The
external gear 5a of the gear unit 5 mounted to the cabinet 2a and the internal gear
1f of the base 1 transmit power to rotate the cabinet 2a.

Such a conventional rotary apparatus has been designed such that electric
power supplied from the power supply portion 2b drives the gear unit 5 by remote
control to rotate the cabinet 2a.

The conventional remote-controlled rotary apparatus as above described
involves a motor-driven gear unit, resulting in complicated structure and

accordingly increased fabrication costs.

SUMMARY OF THE INVENTION
The present invention is directed to a rotary apparatus having a cabinet

containing electronic equipment and placed manually rotatably on a base.



the given angle of rotation). The forced stop ribs 9 also act as an
alternative to the 3 strengthening ribs le. The internal gear 1f is
provi ded adj acent the outer peripheral wall 1c and is circular in
configuration. The reference boss 12 and the back-center boss 13 for center
alignment are provided externally of the outer peripheral wall 1c of the
base 1 at front and rear positions, resﬁéctively. Fig. 18 is a-
cross-sectional viewillustrating the positional relationship between the

base 1, thacudiding @ 4 Eirsthspect offike peentinvenion,fthe rothfy apparathstoaimprikes:
cross-sectional view of principal parts of Fig. 18. Referring to Figs. 18
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serve as the center of rotation la e cabi net” 2a rot at es.

member provided between the bottom surface of the cabinet and the top surface of
the base so that the cabinet is prevented from readily rotating when the cabinet is
stopped rotating in a desired position, the sliding member for sliding over a slide
surface formed in one of the bottom surface of the cabinet and the top surface of
the base.

Preferably, according to a second aspect of the present invention, in the
rotary apparatus of the first aspect, the sliding member is provided in a position
substantially vertically lower than the center of gravity of the cabinet.

Preferably, according to a third aspect of the present invention, in the
rotary apparatus of the second aspect, the sliding member comprises a first piece
made of nonwoven fabric for sliding and a second piece made of hard rubber on
the opposite side.

Preferably, according to.a fourth aspect of the present invention, in the
rotary apparatus of the first aspect, a surface roughness of the slide surface is
changed whereby a frictional force between the slide surface and the sliding
member is adjusted.

Preferably, according to a fifth aspect of the present invention, in the
rotary apparatus of the first aspect, the at least one sliding member comprises a
plurality of sliding members arranged circumferentially about a center of rotation
and each having the shape of a convex lens for sliding;land the slide surface
comprises a plurality of recesses arranged circumferentially about the center of

rotation and each having the shape of a concave lens, the plurality of sliding
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The gear unit 5 is provided between the base 1 and the cabinet 2a. The
external gear 5a of the gear unit 5 nounted to the cabinet 2a and the

i nternal gear 1f of the base 1 transmit power to rotate the cabi net 2a.
Such a conventional rotary apparatus has been designed such that electric
power supplied fromthe power supply portion 2b drives the gear unit 5 by
rempte control to rotate the cabinet 2a.’> The conventi onal renot e-control | ed
rotary apparatus as above described involves a notor-driven gear unit,

resulting 4 Liaat rtHE PUIrRLiBNGF | Repettivefy eased fabrication
costs. S%ng%ﬁg;bﬁlﬁéfﬁﬁsghmﬁ%% T[ﬁlé pre%gﬁge?’nﬂée tilonB{s directed to a
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urged by a spring toward the slide surface.

Preferably, according to a seventh aspect of the present invention, in the
rotary apparatus of the first aspect, the sliding member comprises a plurality of
sliding members arranged circumferentially about a center of rotation and each
recessed in the shape of a concave lens for sliding; and the slide surface comprises
a plurality of protrusions arranged circumferentially about the center of rotation
and each having the shape of a convex lens, the plurality of protrusions being fitted
in the plurality of sliding members, respectively.

Preferably, according to an eighth aspect of the present invention, in the
rotary apparatus of the seventh aspect, each of the plurality of sliding members is
urged by a spring toward the slide surface.

In accordance with the first aspect of the present invention, the need for
expensive parts such as a gear unit is eliminated, and there is provided an
inexpensive easy-to-assembly manual rotary apparatus of simple construction.

In accordance with the second aspect of the present invention, the weight
of the cabinet containing the electronic equipment may be efficiently used to
produce a frictional force for bringing the cabinet to rest in any position.

In accordance with the third aspect of the present invention, the sliding
member is inexpensive and has good prdcessability and shock-absorbing property.

In accordance with the fourth aspect of the present invention, the
frictional force acting between the sliding member and the slide surface by the

rotation of the cabinet may be arbitrarily established without difficulty.



a rolling nenber provided between a bottom surface of the cabinet and a top
surface of the base for snoothly rotating the cabinet; and at |east one
ski di ng nenber provi ded between the bottom surface of the cabinet and the
top surface of the base so that the cabinet is prevented fromreadily
rotating when the cabinet is stopped rotgting In a desired position, the
sliding nenber for sliding over a slide Surface forned in one of the bottom
surface of the cabinet and the top surface of the base. Preferably,

according to a seaoiutopduneetwih thOdiffli asptt of ke present invention, tis dilinet
apparatus of the first aspect, the sliding nenber is provided in a position

subst ant i ainhy begsdsithally brow to e in WhRofLdthsilized satavi ty of the cabinet.
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rest of the cabinet.

In accordance with the seventh aspect of the present invention, the cabinét
may be positively brought to rest in a more stabilized state.

In accordance with the eighth aspect of the present invention, as the
cabinet is rotated, the sliding member is smoothly moved up and down by the
spring and fitted on the convex protrusion of the base. This provides very smooth
rotation and rest of the cabinet.

It is therefore an object of the present invention to provide an inexpensive
rotary apparatus of simple construction for manually smoothly rotating a cabinet
and bringing the cabinet to rest in any position with reliability without the need for
a remote-controlled motor-driven gear unit.

These and other objects, features, aspects and advantages of the present

invention will become more apparent from the following detailed description of the

present invention when taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view of a rotary apparatus according to
a first preferred embodiment of the present invention;

Fig. 2 is a cross-sectional view of principal parts of the first preferred

embodiment;



menber is adjusted. Preferably, according to a fifth aspect of the present

I nvention, in the rotary apparatus of the first aspect, the at |east one
sl-i di ng nmenber conprises a plurality of sliding nenbers arranged
circunferentially about a center of rotation and each having the shape of a
convex lens for sliding; and the slide surface conprises a plurality of
recesses arranged circunferentially abouf the center of rotation and each
havi ng the shape of a concave lens, the plurality of sliding 5 menbers

being fitted in t#@hgl W 2l drbys-QctibREIEFRIP of MtRE ABErY Vi phrat(s %ea&@ﬁ%hto a
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preferred embodiment of the present invention;

Fig. 5 is a cross-sectional view of principal parts of the third preferred
embodiment;

Fig. 6 is a top view of a base according to a fourth preferred embodiment
of the present invention;

Fig. 7 is a bottom view of the rotary apparatus according to a fifth
preferred embodiment of the present invention;

Fig. 8 is a cross-sectional view of principal parts of the fifth preferred
embodiment; |

Fig. 9 is a bottom view of the rotary apparatus according to a sixth
preferred embodiment of the present invention;

Fig. 10 is a cross-sectional view of principal parts of the sixth preferred

. embodiment; |

Fig. 11 is a bottom view of the rotary apparatus according to a seventh
preferred embodiment of the present invention;

Fig. 12 is a cross-sectional view of principal parts of the seventh preferred
embodiment;

Fig. 13 is a bottom view of the rotary apparatus according to an eighth
preferred embodiment of the preseﬁt invention;

Fig. 14 is a cross-sectional vieW of principal parts of the eighth preferred
embodiment;

Fig. 15 is a plan view of a conventional rotary apparatus;



sliding nenbers arranged circunferentially about a center of rotation and
each recessed in the shape of a concave lens for sliding; and the slide
surface conprises a plurality of protrusions arranged circunferentially
about the center of rotation and each having the shape of a convex |ens,
the plurality of protrusions being fitted in the plurality of sliding
menbers, respectively. Preferably, accorﬂing to an ei ghth aspect of the
present invention, in the rotary apparatus of the seventh aspect, each of
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surface. In accordance with the first aspect of the present |nvent|on t he
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cabi net to rest in®any pos accordance w ct”of the
present invention, the sliding nenber I s i nexpensive and has good
processability and shock-absorbi ng property. In accordance with the fourth

aspect of e RBI9BN UF$HE PREFEXRED EMBODIMENTS

First Preferred Embodiment

Fig. 1 is an exploded perspective view of a rotary apparatus for a
television set according to a first preferred embodiment of the present invention.
Fig. 2 is a cross-sectional view of principal parts of the rotary apparatus take along
the line II-II of Fig. 1.

The structure and operation of the rotary apparatus for the television set
according to the first preferred embodiment will now be described with reference
to the drawings.

A disk-shaped base 10 has a rotation center hole 10a provided centrally
therein. The rotation center hole 10a has a circular seat sunk so that a washer 50
is received therein and the head of a self tapping screw 60 does not protrude from
the bottom surface of the base 10.

A cabinet 20 containing electronic equipment, for example, a television
set has a bottom surface formed with a central boss 20a. The central boss 20a
may be inserted in the rotation'center hole 10a and has an outer diameter slightly
smaller than the inner diameter of the rotation center hole 10a so that the cabinet 20
freely rotate over the base 10. The central boss 20a has a cylindrical hole for
threaded engagement with the self tapping screw 6().

The central boss 20a is high enough to slightly protrude from the seat of



frictional force acting between the sliding nenber and the slide surface by
the rotation of the cabinet may be arbitrarily established w t hout
di-fficulty. 6 I'n accordance with the fifth aspect of the present

i nvention, the cabinet may be positively brought to rest in a nore
stabilized state. In accordance with the sixth aspect of the present
invention, as the cabinet is rotated, th® sliding nenmber is snoothly noved
up and down by the spring and fitted in the concave recess of the base.
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boss 20a. A circular seat 10c opposed to the rails 20b is provided on a surface of
the base 10 which is opposed to the bottom surface of the cabinet 20 (referred to
hereinafter as an "opposite surface”). A unit roller 40 including rollers 40a
connected to each other in an annular form and having a smaller radius than the
outer shape of the base 10 is held between the rails 20b and the seat 10c.

The unit roller 40, the rollers 40a and the rails 20b constitute a rolling
member for smoothly rotating the cabinet 20 over the base 10.

On the bottom surface of the cabinet 20 are provided seats 20c which
form any predetermined angle with respect to the centerline (corresponding with
the line II-II for representation of the cross section) of the cabinet 20 which extends
through the center of the central boss 20a. Sliding pieces 30 are fitted
respectively in the seats 20c and positioned therein. The sliding pieces 30 slide
over a slide surface 10b included in the opposite surface of the base 10.

The sliding pieces 30 are made of, for example, nonwoven fabric with a
pressure sensitive adhesive material or an adhesive applied to one surface thereof.
The sliding pieces 30 are fixed on the cabinet 20 for the television set by fitting the
sliding pieces 30 in the seats 20c with the side of the pressure sensitive adhesive
material or adhesive facing the seats 20c.

The rotary apparatus thus constructed is held by the self tapping screw 60
through the washer 50, with the central boss 20a on the bottom surface of the

cabinet 20 inserted in the rotation center hole 10a of the base 10 as above

described.



rotation and rest of the cabinet. It is therefore an object of the present

i nvention to provide an inexpensive rotary apparatus of sinple construction
fer manually snmoothly rotating a cabinet and bringing the cabinet to rest
in any position with reliability without the need for a renote-controlled
notor-driven gear unit. These and otherlgbjects, features, aspects and
advant ages of the present invention w |l "become nore apparent fromthe

foll owi ng detail ed description of the present invention when taken in

conj unction with Ahsight clenpaitei tgwaeawhe aentrBRboSs DHBGRI Rhe @tdtonTtdnter
DRAWNGS Fig. 1 is an exploded perspective view of a rotary apparatus

accor di ng heled Ohialpiwvythefase ed te fikel riate Mout R RNGGEBbsd PYEntion; Fig. 2
is a cross-sectional view of principal parts of the first preferred
enbodi ment ; 7 Further, the rollers 40a of the unit roller 40 positioned between the rails

20b on the bottom surface of the cabinet 20 and the seat 10c of the base 10 allow

the cabinet 20 to smoothly rotate about the rotation center boss 20a.

In this state, the rollers 40a receive the full weight of the cabinet 20
containing the electronic equipment. However, the sliding pieces 30 having a
thickness slighﬂy greater than the spacing between the seats 20c on the bottom
surface of the cabinet 20 and the slide surface 10b of the base 10 are fixed to the
seats 20c on the bottom surface of the cabinet 20. This permits the weight of the
cabinet 20 to be distributed between the rollers 40a of the unit roller 40 and the
sliding pieces 30.

The sliding pieces 30 made of nonwoven fabric is elastic, and is
compressed when loaded.

Thus, the thickness of the sliding pieces 30 may be changed to adjust the
load applied to the sliding pieces 30.

As the cabinet 20 for the television set is rotated, the sliding pieces 30 rub
against the slide surface 10b of the base 10, producing a frictional force against the
rotation.

The frictional force acts as a resting force which stops the rotating cabinet
20 containing the electronic equipment in any desired position.

For example, when the thickness of the sliding pieces 30 is slightly
greater than the spacing between the seats 20c provided on the bottom surface of

 the cabinet 20 and the slide surface 10b of the base 10, a decreased load is applied

to the sliding pieces 30 to produce a decreased frictional force between the sliding



Fig. 3 is a cross-sectional view of the rotary apparatus according to a
second preferred enbodi nent of the present invention;, Fig. 4 is a
perspective view of a sliding piece according to a third preferred

enbodi ment of the present invention; Fig. 5 is a cross-sectional view of
principal parts of the third preferred enbodinent; Fig. 6 is a top view of
a base according to a fourth preferred éhbodi ment of the present invention;
Fig. 7 is a bottomview of the rotary apparatus according to a fifth

preferred SeBAd3OTaRY tRé slide sfR&ET0c.| NYREK, | thE cabingt 20 rofatés ligkde, arltheonal
view of principal parts of the fifth preferred enbodinment; Fig. 9 is a

bottom vi e@h E&%eﬁé’ﬁ@ér)éaé%ﬁpar atus according to a sixth preferred
enbodi nent of % e present 1 nvention; Fig. 10 is a cross-sectional view of
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greater than the spacing between the seats 20c provided on the bottom of the
cabinet 20 and the slide surface 10b of the base 10, an increased load is applied to
the sliding piecés 30 to produce an increased frictional force between the sliding
pieces 30 and the slide surface 10c. Then, the cabinet 20 rotates heavily, and the
resting force is increased.

Thus, the cabinet 20 may be rotated smoothly by the rollers 40a and
brought to rest in any desired position.by the sliding pieces 30 by optimizing the
thickness of the sliding pieces 30.

Second Preferred Embodiment

Fig. 3 is a cross-sectional view of the rotary apparatus according to a
second preferred embodiment of the present invention and illustrates the positional
relationship between the center of gravity 20d-of the cabinet 20 including the
electronic equipment, for example, the television set body and the sliding piece 30.
The second preferred embodiment is basically similar in construction and
operation to the first preferred embodiment but specifies the positional relationship
between the seat 20c on the bottom surface of the cabinet 20, the slide surface 10b
of the base 10 and tﬁe sliding piece 30.

Specifically, the seat 20c, the sliding piece 30, and the slide surface 10b
~of the base 10 are located in a position vertically lower than the center of gravity
20d of the cabinet 20) including the electronic equipment body. Then, the weight
of the cabinet 20 may be efficiently applied to the sliding piece 30.

The arrow 70 of Fig. 3 indicates the loading direction of the cabinet 20)



preferred enbodi nent of the present invention; Fig. 12 is a cross-sectional
view of principal parts of the seventh preferred enbodinent; Fig. 13 is a
bottom view of the rotary apparatus according to an eighth preferred
enbodi ment of the present invention; Fig. 14 is a cross-sectional view of
principal parts of the eighth preferred enbodinent; Fig. 15 is a plan view
of a conventional rotary apparatus; é‘Fig. 16 is a general front

el evation of the conventional rotary apparatus; Fig. 17 illustrates a base

for use i ncdigineuRNEIEQRSHic eghipmerbedyat us; Fig. 18 is a cross-sectional
view of the conventional rotary apparatus; and Fig. 19 is an enl arged

cross-sectional vigpg PhetRrtdHSRdiRRAE S of Fig. 18. DESCRI PTION OF THE
PREFERRED EMBCDI MENTS

Fig. 4 is a perspective view of the sliding piece 30 for use in the rotary

apparatus according to a third preferred embodiment of the present invention. Fig.
5 is a cross-sectional view of the sliding piece 30 fixed to the seat 20c on the
bottom surface of the cabinet 20, with the base 10 incorporated in the rotary
apparatus.

The third preferred embodiment.is basically similar in construction and
operation to the first preferred embodiment except the construction of the sliding
piece 30. The sliding piece 30 comprises a first piece 30a made of nonwoven
fabric and a second piece 30b made of hard rubber which are bonded together with
an adhesive or a pressure sensitive adhesive material.

The second piece 30b is opposed to and fixed to the seat 20c. The first
piece 30a is opposed to the slide surface 10b of the base 10. |

The sliding piece 30, if comprised of only nonwoven fabric, must have
some thickness in consideration for wear due to sliding and collapse due to the
weight of the cabinet 20 containing the electronic equipment, resulting in increased
COSts.

To solve such a problem, in the third preferred embodiment, the thickness
of the nonwoven fabric of the sliding piece 30 is decreased, and the first piece 30a
of nonwoven fabric and the second piece 30b of hard rubber are bonded together to
compensate for the decreased thickness by using the hard rubber.

The hard rubber is relatively inexpensive and has good processability and
shock-absorbing property. On the other hand, the nonwoven fabric of the first

piece 30a sliding over the slide surface 10b of the base 10 allows smooth rotation



First Preferred Enbodinent Fig. 1 is an expl oded perspective view of a
rotary apparatus for a television set according to a first preferred

erbodi ment of the present invention. Fig. 2 is a cross-sectional view of
princi pal parts of the rotary apparatus take along the line Il-11 of Fig.

1. The structure and operation of the rotary apparatus for the television
set according to the first preferred entd8di ment will now be described wth
reference to the drawi ngs. A disk-shaped base 10 has a rotation center hole

10a provi d@ﬂth%ed!l‘b'ix?ét'%Sﬂﬁé‘écﬁio'?ataﬂ-l?eoxfﬂltea(;c-fise'l().ce”t er hole 10a has a circular
a washer 50 | '

seat sunk so that s recelved therein and the head of a self

tappi ng screw 60 . the bottom surface of the base- 10.
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The fourth préferred embodiment is basically similar in construction and
operation to the first preferred embodiment except that the surface roughness of the
slide surface 10b of the base 10 is suitably established. Specifically, the surface
roughness of the'._slide surface 10b of the base 10 may be arbitrarily changed to
change the coefficient of friction of the slide surface 10b, thereby controlling the
frictional force between the first piece 30a made of nonwoven fabric of the sliding
piece 30 used in the third preferred embodiment and the sliding surface 10b.

For example, when the base 10 is fabricated by plastic molding process, a
satin finish or an embossed finish is imparted to the mold in a position of the slide
surface to change the surface roughness thereof, thereby readily changing the
surface roughness of the slide surface 10b.

Thus, the force required to rotate the cabinet and the frictional force for
bringing the cabinet to rest in a desired position may be arbitrarily established.

Fifth Preferred Embodiment

Fig. 7 is a bottom view of the cabinet 20 and the base 10 of the rotary
apparatus according to a fifth preferred embodiment of the present invention. A
plurality of recesses 10e each having the shape of a concave lens are arranged in
circumferentially spaced relation abouf the rotation center hole 10a in the opposite
surface of the base 10.

Fig. 8 is a cross-sectional view of the recesses 10e taken along the arc



threaded engagement with the self tapping screw 60. The central boss 20a is
hi gh enough to slightly protrude fromthe seat of 9 the rotation center
hel e 10a when the base 10 engages the cabinet 20. A pair of annular rails:
20b spaced a predeterm ned distance apart from each other are provided on
the bottom of the cabinet 20 about the rotation center boss 20a. A circular
seat 10c opposed to the rails 20b is prdﬂided on a surface of the base 10
which is opposed to the bottom surface of the cabinet 20 (referred to

herei naf t ey[ASVHD of PRPOgi te surface”). A unit roller 40 including rollers
40a connected to each other in an annular formand having a smaller radius

seat 10c. The unioralecpiedh 3% ik (1 sH8bG o S HiFRe 1O, (TbroSis bt U
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pieces 31 are provided in corresponding relation.

Referring to Fig. 8, the sliding piece 31 is shown fitted in the recess 10e
formed in the slide surface 10b, and the cabinet 20 remains at rest in a stable state.

As the cabinet 20 in this state is rotated, the sliding piece 31 is
compressed along the concave recess 10e. Further continuous rotation of the
cabinet 20 causes the sliding piece 31 to be fitted into an adjacent concave recess
10e to bring the cabinet 20 to rest into the stable state again.

Thus, the plurality of sliding pieces 31 described above and the plurality
of concave recesses 10e are arranged in circumferentially predetermined spaced
relation to allow the cabinet to stably rest in a desired rotated position.

Sixth Preferred embodiment

Fig. 9 is a bottom view of the cabinet 20 and the base 10 of the rotary
apparatus according to a sixth preferred embodiment of the present invention.
The plurality of recesses 10e each having the shape of a concave Iens are arranged
in circumferentially spaced relation about the rotation center hole 10a in the
opposite surface of the base 10.

Fig. 10 is a cross-sectional view of the recesses 10e taken along the arc
X-X of Fig. 9. The sliding piece 31 having the shape of a convex lens is provided
on each of the seats 20c on the bottom of the cabinet 20. A spring 80 is provided
in each of the seats 20c to urge the sliding piece 31 toward the base 10. The

recesses 10e and the sliding pieces 31 are provided in corresponding relation.

Referring to Fig. 10, the sliding piece 31 is shown fitted in the recess 10e



formany predeterm ned angle with respect to the centerline (corresponding
with the line Il-11 for representation of the cross section) of the cabi net
20 which extends through the center of the central boss 20a. Sliding
pieces 30 are fitted respectively in the seats 20c and positioned therein.
The sliding pieces 30 slide over a slide surface 10b included in the
opposite surface of the base 10. The slﬂéing pi eces 30 are made of, for
exanpl e, nonwoven fabric with a pressure sensitive adhesive material or an

adhesi ve apithifin theOHEdS bﬁﬁf@c?c?l@tﬂeJrﬁPEhf gzhﬁnéd Q@ir@ﬂan{s_eae&sﬁ% We sfugg;ed on

t he cabinet 20 for the television set Itting the sliding pieces in

the seats Qg Wi th the side of the pressure sensitive adhesive material or
adhesive facing the seats 20c. The rotary apparatus thus constructed is

boss 20a on the HovERnemiFtRYihit R R vorBa B ing pigter ) REGPERR O

center hol ﬁxelgﬁrir?é wglo%%s Fhe! oftavBPREEI0E APy forced smoothly upwardly
toward the bottom of the cabinet 20. Further continuous rotation of the cabinet 20
causes the sliding piece 31 to be fitted into an adjacent concave recess 10e to bring
the cabinet 20 to rest into the stable state again. |

Thus, the plurality of sliding pieces 31 urged by the springs 80 and the
plurality of concave recesses 10e are arranged in circumferentially predetermined
spaced relation to allow the cabinet to very smoothly rotate and stably rest in a
desired rotated position.

Se\}enth Preferred Embodiment

Fig. 11 is a bottom view of the cabinet 20 and the base 10 of the rotary
apparatus according to a seventh preferred embodiment of the present invention.
A plurality of protrusions 10f each having the shape of a convex lens are arranged
in circumferentially spaced relation about the rotation center hole 10a in the
opposite surface of the base 10.

“Fig. 12 is a cross-sectional view of the convex protrusions 10f taken
along the arc XII-XII of Fig. 11.

A sliding piece 32 having the shape of a concave lens is provided on each
of the seats 20c on the bottom of the cabinet 20. The protrusions 10f and the
sliding pieces 32 are provided in corresponding relation.

Referring to Fig. 12, the sliding piece 32 is shown fitted on the protrusion
10f formed on the slide sﬁrfacc 10b, and the cabinet 2() remains at rest in the stable

state.



10 ‘A slight clearance between the central boss 20a and the rotation center
hol e 10a allows the base 10 to freely rotate about the central boss 20a.
Further, the rollers 40a of the unit roller 40 positioned between the rails
20b on the bottom surface of the cabinet 20 and the seat 10c of the base 10
all ow the cabinet 20 to snoothly rotate about the rotation center boss 20a.
In this state, the rollers 40a receive tifie full weight of the cabi net 20
containing the el ectronic equipnment. However, the sliding pieces 30 having

a thickness slighid wher eafifst LD G SBRAET RY (DGt et ?@%ﬁg?bﬁéogﬁo& t he

bottom surface of the cabinet 20 and the slide surface _ ase 10
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Thus, the plurality of concave sliding pieces 32 described above and the
plurality of convex protrusions 10f are arranged in circumferentially predetermined
spaced relation to allow the cabinet to stably rest in a desired rotated position.
Eighth Preferred Embodiment
Fig. 13 is a bottom view of the cabinet 20 and the base 10 of the rotary
apparatus according to an eighth preferred embodiment of the present invention.
The plurality of protrusions 10f each having the shape of a convex lens are
arranged in circumferentially spaced relation about the rotation center hole 10a in
the opposite surface of the base 10.
Fig. 14 is a cross-sectional view of the protrusions 10f taken along the arc
XIV-X1IV of Fig. 13. The sliding piece 32 having the shape of a concave lens is
provided on each of the seats 20c on the bottom of the cabinet 20. The spring 80
is provided in each of the seats 20c to urge the sliding piece 32 toward the base 10.
The protrusions 10f and the sliding pieces 32 are provided in corresponding
relation.
Referring to Fig. 14, the concave sliding piece 32 is shown fitted on the
protrusion 10f formed on the slide surface 10b of the base 10, and the cabinet 20
remains at rest in the stable state.
As the cabinet 20 in this state is fotated, the sliding piece 32 compresses
the spring 80 along the convex protrusion 10f and is forced smoot'hly upwurdly

toward the bottom of the cabinet 20. Further continuous rotation of the cabinet 20)



As the cabinet 20 for the television set is rotated, the sliding pieces 30
rub against the slide surface 10b of the base 10, producing a frictional
ferce against the rotation. The frictional force acts as a resting force
whi ch stops the rotating cabinet 20 containing the electronic equipnent in
any desired position. ~For exanple, when the thickness of the sliding pieces
30 is slightly greater than the spacinglﬁetmeen the seats 20c provided on
the bottom surface of the cabinet 20 and the slide surface 10b of the base

10, a decreamed thoshding pled 3240 be fithed SPiﬂh@ﬂdﬂcéﬁﬁéo@Q:xg%ro%@Mﬂ)ﬁto

decreased frictional force between the sliding pi eces and the slide

surface 106rind AfNcatfifiéet RPRY R8H infPtHeAtMIEStdre 9BAmY. and the resting force is
decr eased. Ongt he %t her hand, l\5\l/hen ﬁ?lt %ltctngsls of the sliding pieces 30

o oo o %o oSS0 RSB TSR By g0
I ncreased ety SrA0RVES Brdtfusions 10f are arranged in circumferentially predetermined
spaced relation to allow the cabinet to very smoothly rotate and stably rest in a

desired rotated position.
While the invention has been described in detail, the foregoing
description is in all aspects illustrative and not restrictive. It is understood that
numerous other modifications and variations can be devised without departing

from the scope of the invention.



the sliding pieces 30 to produce an increased frictional force between the
sliding pieces 30 and the slide surface 10c. Then, the cabinet 20 rotates
heavily, and the resting force is increased. Thus, the cabinet 20 nay be
rotated snoothly by the rollers 40a and brought to rest in any desired
position by the sliding pieces 30 by optimzing the thickness of the
sliding pieces 30. Second Preferred Enbddi ment Fig. 3 rs—a ctross=sectional

view of the rotary apparatus according to a second prefqg i f
t he presenfclafiention and illustrates the positional reﬁiﬂﬂﬂiﬂj@tﬂmﬁlﬂi
the center of gravity 20d of the cabinet 20 including the elc I'Cs = a
equi pnent, for exanple, the television set body and the sliding piece 30.

The second preferred enbodinment is basically simlar in construction and

Ci {0 the i ‘ " i rent. hut . e I
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top surface of said base for smoothly rotating said cabinet; and

at least one sliding member provided between the bottom surface of said
cabinet and the top surface of said base so that said cabinet is prevented from
readily rotating when said cabinet is stopped rotating in a desired position, said
sliding member for sliding over a slide surface formed in one of the bottom surface

of said cabinet and the top surface of said base.

2. The rotary apparatus according to claim 1,
wherein said sliding member is provided in a position substantially

vertically lower than the center of gravity of said cabinet.

3. The rotary apparatus according to claim 2,
wherein said sliding member comprises a first piece made of nonwoven

fabric for sliding and a second piece made of hard rubber on the opposite side.
4. The rotary apparatus according to claim 1,
wherein a surface roughness of said slide surface is changed whereby a

frictional force between said slide surface and said sliding member is adjusted.

5. The rotary apparatus according to claim 1,



2(5d of the cabinet 20 including the electronic equi pment body. Then, the
wei ght of the cabinet 20 may be efficiently applied_to the sliding piece
30. The arrow 70 of Fig. 3 indicates the |oading direction of the cabinet

20 12 containing the el ectronic equi pnment body. Tdi ﬂ'ﬂmf'm”ﬂﬂ _
Enbodi ment Fig. 4 is a perspective vi ew f the slidi ; rl”m;e I n
the rotary apparatus according to a third preferred enbodi ménft"'pfsth'g
present invention. Fig. 5 is a cross-sectional view of the sliding piece 30

fixed to the seatwRéeisaitae 1€at basshtinga@entber (cBmpiists agiludlity \Wftslidie
base 10 incorporated in the rotary apparatus. The third preferred

erbodi ment menbR2s hrahged SirdiithfrentilBoaEout Uden®it GHNBt27Ar Ald QithtiiviRe tid I st
preferred enbodi nent except the construction of the sliding piece . The
sliding pigfpeHF LBk I8Ts ﬁ)rfsiiﬂﬁ{g,ﬁhéce 30a made of nonwoven
wherein said slide surface comprises a plurality of recesses arranged
circumferentially about said center of rotation and each having the shape of a

concave lens, said plurality of sliding members being fitted in said plurality of

recesses, respectively.

6. The rotary apparatus according to claim 3,
wherein each of said plurality of sliding members is urged by a spring

toward said slide surface.

7. The rotary apparatus according to claim 1,

wherein said sliding member comprises a plurality of sliding members
arranged circumferentially about a center of rotation and each recessed in the shape
of a concave lens for sliding, and

wherein said slide surface comprises a plurality of protrusions arranged
circumferentially about said center of rotation and each having the shape of a
convex lens, said plurality of protrusions being fitted in said plurality of sliding

members, respectively.

8. The rotary apparatus according to claim 7,
wherein each of said plurality of sliding members is urged by a spring

toward said slide surface.



fabric and a second piece 30b nade of hard rubber which are bonded toget her
with an adhesive or a pressure sensitive adhesive material. The second
pi-ece 30b is opposed to and fixed to the seat 20c. The first piece 30a is
opposed to the slide surface 10b of the base 10. The sliding piece 30, if
conprised of only nonwoven fabric, nust have sone thickness in

consi deration for wear due to sliding aff col |l apse due to the wei ght of the
cabi net 20 containing the electronic equipnent, resulting in increased

costs. To SR REGTOf PHRDHRBLOS third preferred enbodi nent, the
C O

t hi ckness orf the nonwoven fabri e sliding piece 30 is decreased, and
the first Ei ece 30a of nonwoven fabric and the second piece 30b of hard
rubber ar eRESAIY Qmﬁgpsto conpensate for the decreased thickness by

9000 pr ocessabi | 143 TisaeUfisEodRL dpthyS Job Fufbolty shopRES BBRIER AineR
nonwoven fabri.c. of first FS)i ece 30a sli er the slide sutrface. 10b

of the ba<@PUHning %Ifggt%gwgoqqyi ment to any p<|)sitci”orr1] %ng\f)nngmg the cabinet to rest in

that position with reliability is disclosed. Rollers (40a) are held between rails
(20b) provided on a bottom surface of the cabinet (20) and a top surface of a base
(10). Sliding pieces (30) are fixed to seats (20c) provided on the bottom surface
of the cabinet (20). A rotation center boss (202) of the cabinet (20) is inserted in a
rotation center hole (10a) of the base (1), and a screw (60) is tightened through a
washer (50) into the rotation center boss (20a). The cabinet (20) is rotatably held

on the base (10).
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13 of the cabinet 20 placed rotatably on the base 10. Fourth Preferred
Enbodinent Fig. 6 illustrates the base 10 for use in the rotary apparatus
according to a fourth preferred enbodi nent of the present invention as
viewed fromthe cabinet 20. The fourth preferred enbodinment is basically
simlar in construction and operation §pgthe first preferred enbodi nent
except that the surface roughness of the slide surface 10b of the base 10
is suitably established. Specifically, the surface roughness of the slide
surface 10b of t?gggage 10 may be arbitrarily changed to change the
coefficient of fric¥edn of the slide surface 10b, thereby controlling the
frictional force between the first piece 30a d
sliding piece 30 used in the third preferred e
surface 10b. For exanple, when the b i
process, a satin finish or an enb
position of the slide surface to/q
t hereby readily changing the

of nonwoven fabric of the
di mrent and the sliding
abricated by plastic nolding

~parted to the nmold in a
ss t hereof,




surface roughness of the slide surface 10b. Thus, the force required to
rotate the cabinet and the frictional force for bringing the cabinet to
rest in a desired position may be arbitrarily established. Fifth Preferred
Enbodi ment Fig. 7 is a bottomview of the cabinet 20 and the base 10 of the
rotary apparatus according to a fifth preferred enbodi nent of the present

i nvention. A plurality of recesses 10e each having the shape of a concave
| ens- are arranged in circunferentially spaced relation about the rotation
center hole 110a in the opposite surface of the base 10. Fig. 8 is a
cross-sectional HE®, G the recesses 10e taken along the arc 14
VIIT-VITI of Fig. 7. A sliding piece 31 having the shape of a convex |ens
is provided on each of the seats 20c on the bottom of the cabinet 20. The

recesses 10e and the sliding
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pi eces 31 are provided in corresponding relation. Referring to Fig. 8, the
sliding piece 31 is shown fitted in the recess 10e fornmed in the slide
surface 10b, and the cabinet 20 remains at rest in a stable state. As the
cabinet 20 in this state is rotated, the sliding piece 31 is conpressed

al ong the concave recess 10e. Further 8Okt i nuous rotation of the cabinet 20
causes the sliding piece 31 to be fitted into an adj acent concave recess
10e to bring the cabinet 20 to rest into the stable state again. Thus, the
plurality of sliding pieces 31 described above and the plurality of concave
recesses 10e are arranged in circunferentially predeterm ned spaced
relation to all gW(@®hef cabinet to stably rest in a desired rotated position.
Sixth Preferred enbodinent Fig. 9 is a bottomview of the cabinet 20 and
the base 10 of the rotary apparatus according to a sixth preferred

enbodi nent of the present invention. The plurality of recesses 10e each
havi ng the shape of a concave |l ens arg~arranges in circunferentially spaced
rel ation about the rotation center hfle 10a in tRe opposi{e surface of the
base 10. Fig. 10 i's a cross-sectionfl view of the]ecd 10e taken al ong
the arc 0

FIG.5




X-X of Fig. 9. The sliding piece 31 having the shape of a convex lens is
provi ded on each of the seats 20c on the bottom of the cabinet 20. A spring
80 is provided in each of the seats 20c to urge the sliding piece 31 toward
the base 10. The recesses 10e and the sliding pieces 31 are provided in
corresponding relation. Referring to Fgg.1 10, the sliding piece 31 is shown
fitted in the recess |Oe 15 formed in the slide surface 10b, and the
cabinet 20 remains at rest in the stable state. As the cabinet 20 in this
state is rotatedbglzgdgliding pi ece 31 conpresses the spring 80 along the
concave recess 1 e/ is forced smoothly upwardly toward the bottom of the
cabi net 20. Further continuous rotation of the cabinet 20 causes the
sliding piece 31 to be fitted into an_adiacer oncave recess 10e to bring
: Thus, the plurality of

10c

FIG.7




plurality of concave recesses 10e are arranged in circunferentially
predet erm ned spaced relation to allow the cabinet to very snoothly rotate
and stably rest in a desired rotated position. Seventh Preferred Enbodi nent
Fig. 11 is a bottomview of the cabinet 20 and the base 10 of the rotary
apparatus according to a seventh prefessqd enbodi nent of the present
invention. A plurality of protrusions 10f each having the shape of a convex
| ens are arranggghbpﬁgircunferentially spaced rel ation about the rotation
center hole 10a’i n¥t’*e¢ opposite surface of the base 10. Fig. 12 is a
cross-sectional _view of the convex protrusions 10f taken along the arc
XiI-XI'l of Fig. ) NINQON DL BC A 3 Ay NOIY S FNaN\C a | ens
is provided on s i The
protrusions 10f and the n correspondi ng
relation. Referringzyo shown fitted on the

protrusion 10f f [ cabi net 20 renai ns
at rest in the s
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16 As the cabinet 20 in this state is rotated, the sliding piece 32 is
conpressed al ong the convex protrusion 10f. Further continuous rotation of
t ke cabi net 20 causes the sliding piece 32 to be fitted onto an adjacent
convex protrusion 10f to bring the cabinet 20 to rest into the stable state
again. Thus, the plurality of concave ghiidi ng pi eces 32 described above and
the plurality of Zégﬁpz protrusions 10f are arranged in circunferentially
pr edet er mi ned s | ation to allom/the cabi pg##Oto stably rest in a
desired rotated position. Eighth—re epee-reit Fig. 13 is a bottom

' apparatus according to
an elghth preferred enbodlnent E&ems.i nhent) on. The plurality of

fdn\center hole 10a in the
opposite surface of the base 10
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Fig. 14 is a cross-sectional view of the protrusions 10f taken al ong the
arc XIV-X1V of Fig. 13. The sliding piece 32 having the shape of a concave
lens is provided on each of the seats 20c on the bottom of the cabinet 20.
The spring 80 is provided in each of the seats 20c to urge the sliding

pi ece 32 toward the base 10. The protmstons 10f and the sliding pieces 32
are provided in corresponding relation. Referring to Fig. 14, the concave
sliding piece 32 is shown fitted on the protrusion 10f forned on the slide
surface 10b ofAEVE%gﬁ%e 10, and the cabinet 20 remains at rest in the
stable state. abinet 20 in this state is rotated, the sliding piece
32 conpresses the spring 80 along the convex protrusion 10f and is forced
snoothly upwardly toward the bottom of the cabinet 20. Further continuous
rotation of the cabinetg@0 causes the sliding piece 32 to be fitted
onto an adj acent convex protrusion 10f to
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bring the cabinet 20 to rest into the stable state again. Thus, the
plurality of sliding pieces 32 urged by the springs 80 and the plurality of
convex protrusions 10f are arranged in circunferentially predeterm ned
spaced relation to allow the cabinet to very snoothly rotate and stably
rest in a desired rotated position. Wgjliq the invention has been described
in detail, the foregoing descriptionis in all aspects illustrative and not
restrictive. It is understood that nunerous other nodifications and
variations can be devised wthout departing fromthe scope of the

i nvention. 18 I claim 1. A rotary apparatus having a cabinet containing
el ectroni c equi pnent and placed nmanually rotatably on a base, said rotary
apparatus conprising: a rolling nenber provided between a bottom surface of
sai d cabinet and a '

FIG.16




top surface of said base for snoothly rotating said cabinet; and at |east
one sliding nenber provided between the bottom surface of said cabinet and
the top surface of said base so that said cabinet is prevented fromreadily
rotati ng when said cabinet is stopped rotating in a desired position, said
sliding menber for sliding over a slidg/surface formed in one of the bottom
surface of said cabinet and the top surface of said base. 2. The rotary
apparatus according to claim1l, wherein said sliding nmenber is provided in
a position substantially vertically |ower than the center of gravity of
said cabinet. 3. The rotary apparatus according to claim2, wherein said
sliding nmenber conprises a first piece made of nonwoven fabric for sliding
and a second piece made of hard rubber on the opposite side. 4. The rotary
appar at us accorzf&gﬁh§7clain1l, wherein a surface roughness of said slide
surface i s change reby a frictional force between said slide surface
and said sliding nenber is adjusted. 5. The rotary apparatus according to
claim1l,




wherein said at | east one sliding nmenber conprises a plurality of sliding
nmenbers arranged circunferentially about a center of rotation and each
havi ng the shape of a convex lens for sliding, and wherein said slide
surface conprises a plurality of recesses arranged circunferentially about
said center of rotation and each havi Rg,jhe shape of a concave |l ens, said
plurality of sliding nenbers being fitted in said plurality of recesses,
respectively. 6. The rotary apparatus according to claim5, wherein each of
said plurality of sliding nenbers is urged by a spring toward said slide
surface. 7. The rotary apparatus according to claim1, wherein said sliding
menber conprises a plurality of sliding nenbers arranged circunferentially
about a center of rotation and each recessed in the shape of a concave | ens
for sliding, and wherein said slide surfgge conprises a plurality of
protrusions arranged ==L,

FIG.18




cfrcunferentially about said center of rotation and each having the shape
of a convex lens, said plurality of protrusions being fitted in said
pturality of sliding nmenbers, respectively. 8. The rotary apparatus
according to claim7, wherein each of said plurality of sliding nenbers is
urged by a spring toward said slide syifpre.

FIG.19
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ABSTRACT OF THE DISCLOSURE

ROTARY APPARATUS

An inexpensive rotary apparatus for manually smoothly rotating a cabinet
containing electronic equipment to any position and bringing the cabinet to rest in
that position with reliability is disclosed. Rollers (40a) are held between rails
(20b) provided on a bottom surface of the cabinet (20) and a top surface of a base
(10). Sliding pieces (30) are fixed to seats (20c) provided on the bottom surface
of the cabinet (20). A rotation center boss (20a) of the cabinet (20) is inserted in a
rotation center hole (10a) of the base (1), and a screw (60) is tightened through a
washer (50) into the rotation center boss (20a). The cabinet (20) is rotatably held

on the base (10).

Figure 1.



