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gf?{l NDER MOTOR APPARATUS The present inventi ‘on generally relates to a
. cylinder ,notor apparatus which rotates a rotating nmenber by utilizing

CYLINDER MOTOR APPARATUS

The'present invention generally relates to a cylinder
motor apparatus which rotates a rotating member by utilizing
a rotor and a stator, and also to a magnetic,
recording or reproducing apparatus utilizing the cylinder
motor apparatus.

In recent years, magnetic recording or reproducing
apparatus ,such as video tape recorders, digital audio tape
recorders, for recording on or reproducing from
magnetic tapes through rotary heads have rapidly come into

:wide use in home." To address demands for low—-profile
equipment, some of these devices have a cylinder
motor apparatus to rotate a rotor mounted to the rotary head
shaft of the cylinder by a fixed stator core assembly.

FIGURE 1 shows.a cross—sectional view illustrating a
known cylinder motor apparatus and its peripheral
members.

In FIGURE 1, reference numeral 51 denotes a chassis. On
the chassis 51, there is defined a hole 52 into which a
cylinder motor apparatus 61 is inserted.

On one side of the chassis 51, a cylinder 54 is mounted
by a fastener 53 at a predetermined angle. A through-hole 55
is defined through the center of the cylinder 54. A shaft 56
with a rﬁtary head mounted on its one end is inserted into

the through-hole 55 from one end of the cylinder 54. A ball
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, apparatus utilizing the cylinder notor apparatus. In recent years.
magnheti c recordi ng or reproduci ng apparatus,such as video tape recorders.

di gi tal

magneti c tapes through rotary heads have rapidly cone into wde use in

hone.

devi ces baweifgCyli ndeprovotied BpPRE8AUShEOI hREAL SuATAOE06T MORBt ed t O the

and a stator. and also to a magnetic recording or reproducing

audi o tape recorders. for recording on or reproducing from

To address demands for |owprofile equipnent, sone of these

rotary head

through—-hole 55 and the shaft 56 so that the shaft 56 is
able to rotate against the cylinder 54 at a low load codition.

There is a step 58 provided at the end of the
cylinder 54. The outer cylindrical wall of the step 58 is
fittedto a central opening of a cylinder—contained circuit
board 62, while the flat surface of the step 58 is contact
with the one side of a cylinder—contained circuit board 62 at
a portion around the central opening. There is a stator core
assombly 64 provided on the other side of the cylinder-—
contained circuit board 62 via a spacer 83. The stator core
assembly 64, the spacer 683 and the cylinder-contained circuit
board 682 are fixed around the step 58 of the cylinder 54 by
screws 65. A coil 68 is wound around the stator core
assembly 64. |

At the end of the shaft 58, a rotor 67 is mounted.
The rotor 67 is provided on its one side with an edge 68
which encircles the stator core assembly 64. A magnet 69 is
mounted on a predetermined position of the edge 68. The
magnet 69 has such a shape that a notch 70 fits to the edge
68 so that a magnetic field is - generated over the inside and
the ouiside of the edge 68. A circular fastener 71 is
provided around the shaft 56 on one side of the rotor 67 to
stably hold the rotor 87 against the shaft 56. A rotation
detectiné sensor 72 is provided on the other side of the

cylinder—contained circuit board 62. The rotation detecting
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_§haft of the cylinder by a fixed stator core assenbly. FI GURE 1 shows

, a cross-sectional viewillustrating a known cyl i nder not or
apparatus and its peripheral menbers. In FIGURE 1. reference
nunmeral 51 denotes a chassis. On the chassis 51. there is defined a hole
52 into which a cylinder notor apparatus 61 is inserted. On one

side of the chassis 51. a cylinder 54 is nounted by a fastener 53 at a
pr edet er senedrangl detActtlr ahghrbobeibh ofi shdefoned shrbyghetbetergt er of
the cylinder 54. A shaft 56

the magnetic field generated by the magnet 69.

The cylinder motor apparatus 61 is thus constituted by
such a structural arrangement of the cylinder—contained
circuit board 62, the spacer 83, the stator core assembly 64,
the screw 65, the coil 866, the'rotor 67, the magnet 69, the
circular fastener 71 and the rotation detecting sensor 72, as
described above.

There is a main circuit board 81 provided, in a spaced
apart manner a predetermined distance from the other side
of the chassis 51.

The main circuit board 81 defines an opening 82 into
which the rotor 87 and the shaft 56 are to be inserted.

A connector 73 is provided at the corner of the other
side of the cylinder-contained circuit board 82. Also,
another connector 82 is provided beside the opening 82 on the
main circuit board 81. The connector 83 is then electrically
connected to fhe connector 73 through a lead 84.

In such a conventional cylinder motor apparatus when the
shaft 56 is rotated as described above, a power supply
voltage applied to the main circuit board 81 is led to the
cylinder—contained circuit board 62 through the lead 84.
Thus, a current is supplied to the coil 86 and thus a
rotating magnetic field is applied tc the magnet 69 to
generate'a rotating force for rotating the rotor 87 and the

shaft 58. The rotation of the rotor 87 is detected by the
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with a rotary head nmounted on its one end is inserted into t he
;t hrough-hol e 55 fromone end of the cylinder 54. A ball
-2-
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rotation detecting sensor 72. A detected signal resulted by
the detection of the rotation of the rotor 67 is fed back to
the main circuit board 81 through a lead 84. The main
circuit board 81 regulates the power supply voltage applied
thereto, based on the detection signal,to keep the rotation
of the rotor 87 constant.

According to such a conventional cylinder motor
apparatus, since it is nexssary to provide the cylinder-—
contained circuit board 62 in addition to the main circuit
board 81 and in order to fasten the cylinder—contained
circuit board 62 to the cylinder 54 by a screw, manufacturing
brocesses and parts count increase. And furthermore
connectors and leads will be also needed to electrically
connect the main circuit board 81 and the cylinder-contained
circuit board 62 and also operations for connecting these
circuit components will be needed. As a result, it is
difficult to reduce the manufacturing cost.

In the conventional cylinder motor apparatus, it is
difficult to reduce the manufacturing cost. due to the
fastening of the cylinder-contained circuit board and the
electrical connection between the main circuit board and the
cylinder—contained circuit board, as the cylinder-contained
circuit board is provided in addition to the main circuit
board. In addition, as the stator is mounted between the
rotating'member and the rotor, the stator and the main

circuit board have to be individually mounted to the rotating

_4._
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bearing 57 is provided between the inner surface of the through-hole 55
rand tshe shaft 56 so that the shaft 56 is able to rotate against the
cylinder 54 at a |low | oad condition. There is a step 58 provided at
t he end of the cylinder 54. The guter cylindrical wall of the step
58 is fittedto a central opening of a cylinder-contained circuit board

62. whil e thaefbalr,sunkace afs tf'ﬂx&tﬁprméael aieentatt ¥ tBahpe ene side of
a cyllnder-contalne CIrCUIt board 62 at a portion around the central

openi ng. TheP&MREag F COGte  ANEERBIPOEE. pRBviBRdeeR PAEIGYher side of

t he cyIinder01rculates between the rotor and the stator in a state
of high atmospheric temperature in the summer season,
5 for example, the motor is heated excessively by the
current flowing in the stator coil, thus causing
defective operations or troubles in some cases.

The present invention therefore seeks to provide a
cylinder motor apparatus which is capable of rotating a

10 rotor without providing a circuit board in a cylinder.

The present invention also seeks to provide a
cylinder motor apparatus which is capable of mounting
both the stator and the main circuit board at one time
on the rotating member.

15 Furthermore, the present invention seeks to
provide a cylinder motor apparatus which has improved
air circulation between the rotor and the stator.

Yet further, the present invention provides a
magnetic recording or reproducing apparatus which

20 wutilizes such a cylinder motor apparatus as described
above.

According to the present invention, there is
provided a cylinder motor apparatus comprising:

a chassis;

25 a shaft;

a circuit board fixed relative to the chassis and
having an electric circuit provided thereon to control
the rotation of a rotor;

a supporting member for supporting the shaft on

30 the chassis in a freely rotatable state;

a rotor rotatable with the shaft, which rotor has
a stator housing defined therein and a magnet provided
in the stator housing; and

a stator housed in the stator housing,

35 characterised in that

the stator housing opens in a direction opposite
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gontained circuit board 62 via a spacer 63. The stator core assenbly 64,

: the spacer 63 and the cylinder-contained circuit board 62 are fixed around
the step 58 of the cylinder 54 by screws 65. A coil 66 is wound around the
stator core assenbly 64. At the -g- end of the shaft 56, a rotor 67
I's mounted. The rotor 67 is provided on its one side wth an edge 68

whi ch enci r cdwesn titee sSBdporeie resael yard. A nmagnet 69 is nounted on a
gr ﬁgtetcﬁr;nonfG?t gOflot | ont 0%3 tehi% eng&entfse% o‘;}hechenacqr}%tm@ b%%%dS.UCh a shape that

Accordlng to the structure of the claimed cylinder

motor apparatus the rotor can be rotated without
5 providing a circuit board in the cylinder, as the
stator is mounted on the main circuit board.
Advantageously the stator housing is annular and
has inner and outer coaxial circular walls.
Preferably holes are provided at the crown of the
10 stator housing. Thus the air circulation between the
rotor and the stator can be improved as the through-
holes are formed on the crown of the rotor.
Additional objects and advantages of the present
invention will be apparent to persons skilled in the
15 art from a study of the following description and the
accompanying drawings.
For a better understanding of the present
invention and to show how it may be brought into
effect, reference will now be made, by way of example,

20 to the accompanying drawings, wherein:
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68 so that a magnetic field is generated over the inside and the
;outsjde of the edge 68. A circular fastener 71 is provided around the
shaft 56 on one side of the rotor 67 to stably hold the rotor 67 agai nst
the shaft 56. A rotation detecting sensor 72 is provided on the other side
of the <cylinder-contained circuit board 62. The rotation detecting

FIGURE 1 is a cross—sectional view showing a conventional
cylinder motor apparatus.

FIGURE 2 is a cross—sectional view showing one embodiment
of a motor apparatus according to the present invention;

FIGURE 3 is a perspective bottom view of the chassis of
FIGURE 2;

FIGURE 4 is an exploded perspective view of a video tape
recorder which utilizes the motor apparatus shown in FIGURE
2;

FIGURE 5 is a cross—sectional view showing another
embodiment of the motor apparatus according to the present
invention;:

FIGURE 6 is a plan view showing the rotor of FIGURE 5;

FIGURE 7 is a cross—sectional view showing still another
embodiment of the motor apparatus according to the present
invention;

FIGURE 8 is a plan view showing the rotor of FIGURE 7;
and

FIGURE 9 is a partial cross—sectional view of the rotor
at the line B-B in FIGURE 8.

The present invention will be described in detail with
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sensor 72 detects the rotation of the rotor 67 by detecting the

; magnetic field generated by the nagnet 69. The cyli nder notor
apparatus 61 is thus constituted by such a structural arrangenent of
cylinder-contained circuit board 62. the spacer 63. the stator core
assenbly 64, the screw 65. the coil 66. the rotor 67. the magnet 69.
circular fastener 71 and the rotation detecting sensor 72. as

reference to FIGURES 2 through 9.

Throughout the drawings, reference numerals or letters in
FIGURE 1 will be used to designate like or equivalent
elements for simplicity of explanation.

Referring now to FIGURE 2, a first embodiment of the
cylinder motor apparatus according to the present invention
will be described in detail.

FIGURE 2 is a cross—sectional view for illustrating the
first embodiment of the cylinder motor apparatus according to
the present invention.

In FIGURE 2, reference numeral 11 denotes a chassis. On
the chassis 11, an opening 12 is defined for receiving
therein a motor apparatus 21.

A qylinder 14 is mounted on one side of the chassis 1 by
a fastener 13 at a predetermined angle. At the center of the
cyvlinder 14, a through-hole 15 is defined. A shaft 16 having
mount ed on its one end a rotary cylinder (not shown) having
a magnetic head is inserted into the through—-hole 15 from one
end of the cylinder 14. Between the inner surface of the
through-hole 15 and the shaft 16, a ball bearing.17 is
provided. Thus the shaft 16 is rotatable in the cylinder 14
at low load condition. There is also defined a step 18 at
the other end of the cylinder 14.

.The main circuit board 31 defines an opening 32 into
which bofh the inner portion of the rotor 24 and the shaft 16
are inserted, while another opening 383 into which the outer

- 8 -
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gdescri bed above. There is a main circuit board 81 provided, in a

, spaced apart manner a predeterm ned di stance fromthe other side of the
chassis 51. The main circuit board 81 defines an opening 82 into
which the rotor 67 and the shaft 56 are to be inserted. A connector 73
I's provided at the corner of the other side of the cylinder-contained
circuit board 62. Also. another connector 83 is provided beside the

openi ng §brafidMet e rdtdilids hearits@F1eing sC@NRICHRH i83dl ont had

electrically
main circuit board 31. On one side of the main circuit board
31. a stator core assembly 22 is provided at the same angle

as the cylinder 14. The stator core assembly 22 has a

structure that plural cores 22b are laminated in one body on
one end of a cylindrical member 22a along the axis of the
cylindrical member 22a. The other end of the cylindrical
member 22a is partially cut out at a bevel for its axis,.
while legs 22c,extending axially for mounting theretoc the
main circuit board 31, remain on the other end of the
cylindrical member 22a. The legs 22¢ have different length
and some of the legs 22c¢ are vertically aligned to the main
circuit board 31. The stator core 22 is mounted to the main
circuit board 31 at the same angle as the cylinder 14 by
fixing the legs 22c to the main circuit board 31 so that
the other end of the cylindrical member 22a is fitted to one
side of the main circuit board 31. Further, a coil 23 is
wound around the cores 22b of the stator core assembly 22 and
a plurality of lead terminals 22e for the coil 23 are
provided to the cylindrical member 22a to project in'the
same direction - as the circuit board mounting legs 22c.
The terminals 22e are inserted into inserting holes of the
main circuit board 31 in the assembling process of the stator
core assembly 22 to the main circuit board 31 so that the
coil 23 énd the main circuit board 31 are electrically

connected each other.
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connected to the connector 73 through a | ead 84. In such a
sconventional cylinder notor apparatus when the shaft 56 is rotated as

descri bed above, a power supply voltage applied to the nmain circuit board
8l is led to the <cylinder-contained circuit board 62 through the | ead 84.
.Thus, a current is supplied to the coil 66 and thus a rotating nagnetic
field is applied to the magnet 69 to generate a rotating force for
rotating the Abtihe 6rtlead dre ofShid mfiThes r aitad irmtaf 2dhegotor 67 is
detected by the _

mounted. The rotor 24 which is molded from a thermoplastic

material, has a depression 25 defined on it at one end, which depression

25 fits with the step 18, and an annular depression 26,which receives

therein the stator core assembly 22,is defined on its other end. A

circular magnet 27 is mounted in the annular depression 26

at a predetermined position facing the stator core assembly

22. The circular magnet 27 generates a magnetic field in the

annular depression 28. As the rotor 24 is so arranged that

its central portion is laid inside the cylindrical member of

the stator core assembly 22. Further the inner wall of the

depression 25 of the rotor 24 is provided with a projection

30 which extends in the axial direction from the end of the

inner wall. When assembling the main c¢ircuit board 31 with

the stator core assembly 22 mounted to position the stator

core assembly 22 in the depression 25 of the rotor 24, the

projection 30 is first brought in contact with the

cylindrical inner wall which acts'as a guide in the inserting

and assembling processes. A circular supporter 28 is fitted to

the shaft 16 within the depression 25 of the rotor 24. The

rotor 24 is stably secured to the circular supporter 28 by a

screw 24a so that the rotor 24 rotates in conjunction with

the shaft 18. At the position close to the circular magnet

27 on the one side of the main circuit board 31, a rotation

detecting sensor 29 is provided. The rotation detecting

sensor 29 detects the rotation of the rotor 24 by detecting

- 10 -
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4 rotation detecting sensor 72. A detected signal resulted by the

=

detection of the rotation of the rotor 67 is fed back to the nain circuit
board 81 through a lead 84. The main

the magnetic field generated by the circular magnet 27.

The cylinder motor apparatus 21 is constituted in the
structure as described above by the stator core assembly 22.
the coil 23, the rotor 24, the magnet 27, the circular
supporter 28 and the rotation detecting sensor 29.

In order to rotate the shaft 16 of the cylinder motor
apparatus 21 embodied as described above, the main circuit
board 31 applies a voltage to the coil 23 to supply a current
thereto. Thus a rotating magnetic field is gpplied to the
magnhnet 27, and in turn a rotating force for the rotor 24 and
the shatft 16 is generated. The rotation of the rotor 24
is detectéd by the rotation detecting sensor 29 and then the
detected sighnal is fed back to the main circuit board 31.
The main circuit beard 31 adjusts the current flowing through
the coil 23 by regplating the voltage applied to the coil 23
in order to keep the rotation of the rotor 24 constant.

The main circuit board 31 is equipped with such circuit
components constituting an electric circuit including a
recording or reproducing circuit, servo circuits. control
circuits, etc., for video tape recorders in which the
cylinder motor apparatus according to the present invention
is mounted, and is mounted tc the chassis 11.

According to the first embodiment of the present
invention, the cylinder motor apparatus is able to rotate the
rotor wi£hout providing a circuit board in the cylinder, thus
the manufacturing cost of the cylinder motor apparatus is

- 11~
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gircuit board 81 regul ates the power supply voltage applied thereto, based
on the detection signal, to keep the rotation of the rotor 67 constant.
According to such a conventional cylinder notor apparatus, since it is
necessary to provide the cylinder- contained circuit board 62 in addition
to the main circuit board 81 and in order to fasten the cylinder-contained
circuit board 62 to the cylinder 54 by a screw, manufacturing processes
and part senuddd.i ncrease. And furthernore connectors and | eads will be
al so needed to electrically
FIGURE 3 shows a perspective bottom view for illustrating
the entirety of the chassis 11.
On the botiom surface of the chassis 11, the rotor 24 is
mounted in facing its circular depression 286 to the stator
core assembly 22. Further, catches 101, 102, 103 and 104 are
provided around four corners of the bottom surface of the
chassis 11. At the lower left of the front of the chassis
11, a positioning projection 105 is provided. On the lower
left and right of the back of the chassis 11, positioning
projections 1068 and 107 are provided. In addition, a screw
clamping part 108 is provided on the side of the rotor 24.
FIGURE 4 is a exploded perspective view of a video tape
recorder which utilizes the cylinder motor apparatus as shown
in FIGURE 2.
On the main circuit board 31, the opening 32 as shown in
FIGURE 2 as well as the opening 3383 are defined. On the
surface facing to the chassis 11 of the main circuit board
31, the stator core assembly 22 is provided at the sam agle
ag the cylinder 14.
Further, on the main circuit board 31, there are defined
through-holes 111, 112, 113 and 114 in which the catches 101,
102, 108 and 104 are caught, a positioning nectch 115 into
which the positioning projection 105 is- inserted and
positioning through—holes 116 and 117 into which positidning

projections 108 and 107 (see FIGURE 8) are inserted.

- 12 -
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¢onnect the main circuit board 81 and the cylinder-contained circuit board
-62 and al so operations for connecting these <circuit conponents wll be

needed. As a result, it is difficult to reduce the manufacturing cost.

In the conventional cylinder notor apparatus, it is difficult to reduce

t he manufacturing cost, due to the fastening of the cylinder-contained

circuit board and the el ectrical connection between the main circuit

board andrdrither CH | thiedudiofidlied &£itnrddgadiidh as ddiewcylionder - cont ai ned

circuit board is provided in addition to the main circuit
inserted into a screw clamping part 108 is defined on the
main circuit board 31.

When assembling these chassis 11 and the main circuit
board 31, they are combined together by inserting the
positioning projection 105 into the positioning notch 115 and
the positioning projections 108 and 107 into the positioning
through-holes 116 and 117, respectively. Thus, the stator
core assembly 22 is inserted into the circular depression 26
of the rotor 24 and at the same time, the catches 101, 102,
103 and 104 are inserted into and caught by the through-holes
111, 112, 113 and 114. Thereafter, the chassis 11 and the
main circuit board 31 are completely fixed by inserting the
screw 110 into the through-hole 118 and screwing into the
gcrew clamping part 108.

By combining the chassis 11 and the main circuit board 31
together as described above, it becomes possible to mount the
stator core assembly 22 and the main c¢ircuit board 31
collectively at a time on the cylinder 14 and to reduce the
manufacturing cost by simplifying the manufacturing
processes.

FIGURE 5 shows a cross—sectional view for illustrating
another embodiment of the motor apparatus according to the
present invention. In the embodiment of FIGURE 5, the same
componenfs as the embodiment shown in FIGURE 2 are assigned
the same reference numerals, and a detailed description

- 13 -
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board. In addition, as the stator is nounted between the rotating nenber
-and the rotor, the stator and the main circuit board have to be
i ndi vidually nounted to the rotating
-5- nmenber, and it is further made difficult to reduce the
of those parts has been omitted.

On the crown of the annular depression 126 of a rotor
124, through-holes 131 are formed to circulate air in the
space between the rotor 124 and the stator core assembly 22
to the outside. In FIGURE 6 the circular magnet 127 is
represented by three coaxial broken lines.

FIGURE 6 shows a plan view for illustrating the rotor 124
shown in FIGURE 5.

On the .crown of the annular depression 126 of the rotor
124, eight through-holes 131 are formed along the
circumferential direction.

According to the embodiment. the same effects as in the
embodiment shown in FIGURE 2 are obtained, and furthermore
air circulates between the rotor 124 and the stator core
assembly 22 through the through-hole 131. This embodiment
protects the motor from overheating due to the current flowing to
the coil 23 of the stator core assembly 22 under the high
atmospheric temperature in the summer season and thus,
defective operations are prevented.

FIGURE 7 shows another embodiment of the motor
apparatus according to the present invention. In the
embodiment of FIGURE 7, the same components as the
embodiments shown in FIGURES 2 and 5 are assigned the
same reference numerals, and a detailed descripticm of those
parts haé been omitted.

On the crown of the annular depression 226 of a rotor

- 14 -
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manuf acturing cost. Furthernore, as the air hardly circul ates between the
4otor- and the stator in a state of high atnospheric tenperature in the
sumer season, for exanple, the notor is heated excessively by the current
flowwng in the stator coil, thus causing defective operations or troubles
I n some cases. The present invention therefore seeks to provide a
cylinder notor apparatus which is capable of rotating a rotor wthout
provi di ng 224Gi rteurcughsdiod dsn 28 1CHirendemed to Eiecpnegenkirnyanthan al so
seeks to provide a cylinder notor apparatus which is capable of nounting
bot h t he swacer bartdeene tingi mrotiorc2i2d bhadr dhat staaeori BBrenaktBemboiabing

menber . Furthernore, the present invention seeks to provide a cylinder
not or appadcatthe whitstideas Atprtbeedudisidei péubathomhbeugbeholbe2s8at o and
t he stator. Yet further, the present invention provides a nagnetic

recor di ng V8Rner €3Roddciteguedpdpasuskuaiich intpl thes thuekeh-bplend8i not or

appar at us as descri bed abaove.
PP during the rotation of the rotor 224.

FIGURE 8 shows a plan view for illustrating the rotor 224
shown in FIGURE 7.

On the crown of the annular depression 228 of the rotor
224, eight through-holes 231 are formed along the
circumferential direction. At the outside of eight through- '
holes 231, eight vanes 232 are formed facing the rotating
direction A of the rotor 224.

FIGURE 9 shows a partial cross—sectional view of the
portion around the through-hole 231 and the vane 232 at the
line B~B in FIGURE 8.

In FIGURE 9, an inclined surface 233 is provided facing
the rotating direction A of each vane 232 so as to suck air
into the through-hole 232 with the aid of the inclined
surface 233 during the rotation of the rotor 224.

According to the embodiment, thé same effects as the
embodiment shown in FIGURE 6 are obtained, and furthermore
air is led into the through—holes 231 by the vanes 232, it is
able to cocl down the coil 23 of the stator core assémbly 22
more efficiently than the embodiment
shown in'FIGURE 6.

The embodiments shown in FIGURES 2 through 9 can bs

- 15 -
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According to the present invention, there is provided a cylinder notor
- appartat us conpri sing: a chassis; a shaft; a circuit board
fixed relative to the chassis and having an electric circuit provided
thereon to control the rotation of a rotor; a supporting nmenber for
supporting the shaft on the chassis in a freely rotatable state; a
rotor rotatable with the shaft, which rotor has a stator housing defined

therei n adish Pi RISt s WEWVEPETh AP hdieorS AU r LS 14 v id8b tape a stator
housed in the stator housing, characterised in that t he stator
housi ng apetisrdersa it echiewmeppobid eapplicable to motor apparatus for
rotating other rotatable members, for instance, capstan
motors of video tape recorders, etc.

As described above, according to the present invention,
it is possible to reduce the manufacturing cost of the motor
apparatus, as the rotor can be rotated without a circuit
board specifically designed for a rotating member.

Furthermore, as it is possible to mount the stator and the
main circuit board collectively at a time on the rotating
member, the manufacturing cost of the motor apparatus can be
reduced.

In addition, as air in the space between the rotor and
the stator can be circulated, it is also able to prevent the
motor apparatus from being heated caused by the current
flowing in the coil of the stator even under the state of
high atmospheric temperature in the summer season and
thus preventing defective operations or defects.

As described above, the present invention can provide an
extremely preferable cylinder motor apparatus and a magnetic
recording or reproducing apparatus which utilizes such a
cylinder motor apparatus.

While there have been illustrated and described what are
2t present considered to be preferred embodiments of the
present invention. it will be understood by those skilled in

the art that various changes and modifications may be made,
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:6- fromthe supporting nenber; and the stator is nmounted on the
circuit board. According to the structure of the clained cylinder

not or apparatus the rotor can be rotated without providing a circuit board
in the cylinder, as the stator is nmounted on the main circuit board.
Advant ageously the stator housing is annular and has.inner and outer
coaxial circular walls. Preferably holes are provided at the crown of

the stat ind@dfiiNg 1 eHss ndie v lsubsitGithaledo? dpeloiR@@nitRe thereof
without departing from the true scope of the present inven-
tion. 1In addition, many modifications may be made to adapt a
particular situation or material to the teaching of the
present invention without departing from the central scope
thereof. Therefor, it is intended that the present invention
not be limited to the particular embodiment disclosed as the
best mode contemplated for carrying out the present
invention, but that the present invention includes all
embodiments falling within the scope of the appended claims.

The foregoing description and the drawings are regarded by

the applicant as including a variety of individually
inventive concepts, some of which may lie partially or wholly
outside the scope of some or all of the following claims.
The fact that the applicant has chosen at the time of filing
of the present application to restrict the claimed scope of
protection in accordance with the following claims is not to
be taken as a disclaimer or alternative inventive concepts
that are included in the contents of the application and
could be defined by claims differing in scope from the
following claims, which different claims may be adopted
subsequently during prosecution, for example, for the

purposes of a divisional application.
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rotor and the stator can be inproved as the through- hol'és *a"r*e—if—eﬁn:e_ct on__

.the crowmn of the rotor. Addi ti onal objects and adv

present invention will be apparent to persons skilled i Jmﬁwj{"l m’l

study of the follow ng description and.ide acconpanyi ng

a better understanding of the present invention and to show how if may ’be

br ought |pt ocﬁi\inst referenpe w Il now be nade, by way of exanple, to the

acconpanyi ng dram&pgS,Amggighgér motor apparatus comprising:

a chassis (11);

a shaft (16);

5 a circuit board (31) fixed relative to the chassis
(11) and having an electric circuit provided thereon to
control the rotation of a rotor;

a supporting member (13, 14, 17) for supporting
the shaft (16) on the chassis (11) in a freely

10 rotatable state:;

a rotor (24) rotatable with the shaft (16), which
rotor (24) has a stator housing (26) defined therein
and a magnet (27) provided in the stator housing (26);
and

15 a stator (22) housed in the stator housing (26), ,
characterised in that

the stator housing (26) opens in a direction
opposite from the supporting member (13, 14, 17); and

. the stator (22) is mounted on the circuit board

20 (31).

2. A cylinder motor apparatus as claimed in
claim 1 wherein the supporting member comprises the
stationary cylinder (14) of the cylinder motor
apparatus.

25 3. A cylinder motor apparatus as claimed in
claim 2 wherein the stationary cylinder (14) is at a
predetermined angle from the plane of the chassis (11).

4. A cylinder motor apparatus as claimed in
claim 3 wherein the circuit board (31) defines a

30 through-hole (32) which is aligned at a predetermined
angle from the rotating locus of the rotor (24) so that
a part of the rotor (24) is rotatably supported in the
through-hole (32).

5. A cylinder motor apparatus as claimed in

35 claim 4, further comprising, a rotating phase detecting

sensor (29) provided on the circuit board (31) at a
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-7- FIGURE 1 is a cross-sectional vie '
conventional cylinder notor apparatus. \ﬂ" n\mm"m""””“l
* c L M S *
-19-

position opposite the through-hole (32) in relation to
the stator (22).

6. A cylinder motor apparatus as claimed in any

preceding claim, wherein the stator housing (26) is
5 annular and has an inner and an outer coaxial circular
wall.

7. A cylinder motor apparatus as claimed in
claim 6 wherein a projection (30) extending from the
inner wall of the stator housing extends further in the

10 axial direction than the outer wall.

8. A cylinder motor apparatus as claimed in one
of claims 6 or 7 wherein the rotor (24) defines a
through-hole (131) at the crown of the stator housing
(26).

15 9. A cylinder motor apparatus as claimed in
claim 8, wherein the rotor (24) is provided with a vane
(232) for directing air into the through-hole (131) of
the rotor during the rotation of the rotor.

~10. A cylinder motor apparatus as claimed in any

20 preceding claim further comprising:

a rotary cylinder having a magnetic head, which is
fixed to the shaft (16):;

a tape travel driving system adapted for driving a
tape cassette loaded thereto, which includes a reel

25 base, a capstan and a pinch roller;

a tape guiding and supporting system provided to
the chassis, which includes a tape pull-out member for
pulling a tape out of the loaded tape cassette and
making the tape contact with the stationary cylinder

30 and the rotary cylinder;

wherein the electric circuit controls the
operation of the tape guiding and supporting system,
and the recording or reproducing operation of
information signals on or from the tape through the

35 magnetic head.

11. A recording and/or reproducing apparatus
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FIGURE 2 is a cross-sectional view showi ng one enbodi ment of a motor
apparatus according to the present

per spective bottom view of the chasisims/e(r;;E ! Ogi GURE 2!:| GJRE”H’WM"””MJ“"’

expl oded perspective view of a video tapg- recorder which UtifiZes”t hé

not or apparatus shown in FIGURE 2; FIGURE 5 is a cross-sectional
show ng anot higfcoithadt ienttied dJ1ei iaH O modIaapigss A0l A digddie present

i nventi on;

10

15

in claim 10.

12.

a

a

a

a

A cylinder motor apparatus comprising:
chassis;

shaft;

circuit board;

supporting member for supporting the shaft on

the chassis in a freely rotatable state;

a rotor fixed to the shaft, which has a stator

housing defined into a circular depression shape opened

in the direction opposite to the supporting member and

a magnet provided in the stator housing;

a stator housed in the stator housing and fixed to

the circuit board; and

an electric circuit provided on the circuit board

for controlling the rotation of the rotor.
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FIGURE 6 is a plan view show ng the rotor of FlIGURE 5;
«Crdss-sectional view show ng still another enbodi nent of the notor
apparatus according to the present i nventi on;
vi ew showi ng the rotor of FIGURE 7: angl FIGURE 9 is a parti al

cross-sectional view of the rotor at the line B-B in FlI GURE 8.
i nvenB8DRABT| | be described in detail with

pr esent

10

CYLINDER MOTOR APPARATUS

A cylinder motor apparatus includes a chassis, a
shaft, a circuit board, a supporting member for
supporting the shaft on the chassis in a freely
rotatable state, a rotor fixed to the shaft, which has
a stator housing defined into an annular depression
shape opened in the direction opposite to the
supporting member and a magnet provided in the stator
housing, a stator housed in the stator housing and
fixed to the circuit board, and an electric circuit
provided on the circuit board for controlling the

rotation of the rotor.
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.Referring nowto FIGURE 2. a first enbodinent of the cylinder notor
. apparatus according to the present invention wll be described in detail.
*FIGURE 2 is a cross-sectional view for illustrating the first enbodi nent
of the cylinder notor apparatus according to the present invention.

In FIGURE 2, reference nuneral 11 denotes a chassis. On the chassis 11. an
opening 12 is defined for receiving therein a notor apparatus 21. A
cylinder 14 is nmounted on one side of the chassis 1 by
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a fastener 13 at a predeterm ned angle. At the center of the cylinder 14.
-~a ¥hrough-hole 15 is defined. A shaft 16 having nounted on its one end a
rotary cylinder (not shown) having a magnetic head is inserted into the

t hrough-hol e 15 fromone end of the cylinder 14. Between the inner surface
of the through-hole 15 and the shaft 16, a ball bearing 17 is provided.
Thus the shaft 16 is rotatable in the cylinder 14 at |ow |load condition.
There is also defined a step 18 at the other end of the cylinder 14.

The main circuit board 31 defines an opening 32 into
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whi ch both the inner portion of the rotor 24 and the shaft 16 are
fnserted. while another opening 33 into which the outer
-9- portion of the rotor 24 is ited is al so defined on the
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main circuit board 31. On one side of the main circuit board 31, a stator
tore assenbly 22 is provided at the same angle as the cylinder 14.
The stator core assenbly 22 has a structure that plural cores 22b are

| am nated i n one body on one end of a cylindrical nenber 22a along the
axis of the cylindrical nenber 22a. The other end of the cylindrical

menber 22a is partially cut out at a bevel for its axis. while |egs
22cextending axially for nmounting thereto the main circuit board 31,
remain on the other end of the::cyliﬁ%rical menber 22a. The | egs 22c have

different |length mn
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and sonme of the legs 22c are vertically aligned to the main circuit board
81." The stator core 22 is nounted to the main circuit board 31 at the

same angl e as the cylinder 14 by fixing the legs 22c to the main circuit
board 31 so that the other end of the cylindrical nenber 22a is fitted
to one side of the main circuit board 31. Further, a coil 23 is wound
around the core 22b of the stator core assenbly 22 and a plurality of |ead
termnals 22e for the coil 23 are provided to the cylindrical nenber 22a
to project in the sane direction as the circuit board nounting | egs
22cC.
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The termnals 22e are inserted into inserting holes of the main circuit

boafd*31 in the assenbling process of the stator core assenbly 22 to the
main-circuit board 31 so that the coil 23 and the main circuit board 31

are electrically connected each other.
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-, 10 - At the other end of the shaft 16, the rotor 24 is nounted.
aThéagotor 24 which is nolded froma thernoplastic material, has a
depression 25 defined on it at one end, which depression 25 fits with the
step 18, and an annul ar depression 26,which receives therein the stator
core assenbly 22,is defined on its other end. A circular magnet 27 is
nmounted in the annul ar depression 26 at a predeterm ned position facing
the stator core assenbly

I
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22.  The circular nmagnet 27 generates a magnetic field in the annular
hdépre55|on 26. As the rotor 24 is so arranged that its central portion is
‘taid inside the cylindrical nenber of the stator core assenbly 22. Further
the inner wall of the depression 25 of the rotor 24 is provided with a
projection 30 which extends in the axial.direction fromthe end of the

i nner wall. Wen assenbling the main circuit board 31 wwth the stator core
assenbly 22 nounted to position the stator core assenbly 22 in the
depression 25 of the rotor 24. the projection 30 is first brought in
contact with the
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cylindricalsi nnep- \;\,_a_l l-whi.ch acts as a guide in the inserting and -4 <
assenblbng p'éb Se%5. MAtgi¥cul@t supporter 28 is fitted to the shaft 16
within ghﬁ déﬁfesé?ﬁnuZS of stsghe Fotor 24. The rotor 24 is stably secured

to the 9 reul B SUPIEsEtEr 28y @, ?,screw 24a so that the rotor 24

rot at es: éﬁmxuﬁnt@ag@n mthw@g @Qﬁ;shaft 16. At the position close to the

ci rcukaf® hﬁgﬁ@t 2700 . 2Nhe © e»Slde of the main circuit board 31, a

rotatLon detectlng sensor‘2 i's prov&ddd The rotation detecting

sensor

CYLINDER MOTOR APPARATUS

The present invention generally relates to a cylinder
motor apparatus which rotates a.rotating member by utilizing
a rotor and a stator. and also to a magnetic
recording or reproducing apparatus,utilizing the cylinder
motor apparatus.

In recent years, magnefic recording or reproducing
apparatus ;such as video tape recorders., digital audio tape
recorders, for recording on or reproducing from

magnetic tapes through rotary heads have rapidly come into

wide use in home. To address demands for low-profile

equipment, some of these devices have a cylinder

motor apparatus to rotate a rotor mounted to the rotary head

ghaft of the cylinder by a fixed stator core assembly.
FIGURE 1.shows'a cross—sectional view illustrating a

known cylinder motor apparatus and its peripheral

members.

In FIGURE 1, reference numeral 51'denotes a chassis. On
the chassis 51. there is defined a hole 52 into which a
cylinder motor apparatus 81 is inserted.

On one side of the chassis 5§51, a cylinder 54 is mounted
by a fastener 83 at.a predetermined angle. A through—hole 55
is defined through the éenter of the cylinder 54. A shaft 56
with a rotary head mountea on its one end is inserted into
the through-hole 55 from one end of the cylinder 54. A ball

ir
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- 11 - the magnetic field generated by the circular magnet 27.
The cylinder notor apparatus 21 is constituted in the structure as

descri bed above by the stator core assenbly 22. the coil 23. the rotor 24.
t he magnet 27, the circular

bearing 57 is provided between the inner surface of the

through-hole 55 and the shaft 56 s6 that the shaft 56 is
able to rotate against the cylinder 54 at a low load oxditim.

There is a step 58 provided at the end of the

cylinder 54. The outer cylindrical wall of the step 58 is

fittedto a central opening of a cylinder—-contained circuit
board 62, while the flat surface of the step 58 is contact

with the one side of a cylinder-contained circuit board 62 at

a portion around the central opening. There is a stator core

assembly 64 provided on fhe other side of the cylinder-

contained circuit board 62 via a spacer 63. The stator core

assembly 64, the spacer 63 and the cylinder—-contained circuit
board 62 are fixed around the step 58 of the cylinder 54 by

screws 65. A coil 66 is wound around the stator core

assembly 64.

At the end of the shaft 58, a rotor 87 is mounted.

The rotor 67 is provided on its one side with an edge 68

which encircles the stator core assembly 64. A magnet 69 is

mounted on a predetermined position of the edge 68. The
magnet 68 has such a shape that a notch 70 fits to the edge

68 so that a magnetic field is generated over the inside and

the outside of the edge 68. A circular fastener 71 is

provided around the shaft 56 on one side of the rotor 87 to

stably hold the rotor 87 against the shaft 56. A rotation

detecting sensor 72 is provided on the other side of the

cylinder-contained circuit board 62. The rotation detecting
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.supporter 28 and the rotation detecting sensor 29. In order to rotate
the shaft 16 of the cylinder notor apparatus 21 enbodi ed as descri bed
above, the main circuit board 31 applies a voltage to the coil 23 to
supply a current thereto. Thus a rotating magnetic field is applied to
. the magnet 27. and in turn a rotating force for the rotor 24 and the
shaft 16 IS generated. The rotation of the rotor 24 is detected by the
rotation detecting sensor 29 and then the detected signal is fed back to

the main circuit board 31. The main eiBcdit board 31 adjusts the current
fl owi ng through

sensor 72 detects the rotation of the rotor 67 by detecting

the maghetic field generated by the magnet 89.

The cylinder motor apparatus 61 is thus constituted by
such a structural arrangement of the cylinder—-contained
circuit board 62, the spacer 63, the stator core assembly 64,
the screw 65. the coil 66. the rotor 67, the magnet 69. the
circular fastener 71 and the rotation detecting sensor 72, as

described above.

There is a main circuit board 81 provided, in a spaced

apart manner a predetermined distance from the other side

of the chassis 51.

The main circuit board 81 defines an opening 82 into
which the rotor 67 and the shaft 56 are to be inserted.

A connector 73li8 provided at the corner of the other
side of the cylinder-contained circuit board 62. Also,
another connector 83 is pﬁovided beside the opehing 82 on the
main circuit board 81. The connector 83 is then electirically
connected to fhe conﬁectér 73 through é lead 84.

In such a conventional cylinder motor apparatus when the
shaft 66 is rotated as described above, a power supply
voltage applied to the main circuit board 81 is led to the
cylinder—contained circuit board 62 through the lead 84.
Thus, a current is supplied to the coil 66 and thus a
rotating magnetic field is applied to the magnet 69 to
generate a rotating force for rotating the rotor 67 and the

shaft 56. The rotation of the rotor 67 is detected by the
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the coil 23 by regulating the voltage applied to the coil 23 in order to
"keep the rotation of the rotor 24 constant. The main circuit board 31
i s equi pped with such circuit conponents constituting an electric circuit
including a recording or reproducing circuit, servo circuits. contro
circuits. etc.. for video tape recorders in which the cylinder notor
apparatus according to the present invention is nounted, and is nounted to
the chassis 11. According to the first enbodi nent of the present

i nvention. the cylinder notor apparatug s able to rotate the

rotation detecting sensor 72. A detected signal resulted by

the detection of the rotation of the rotor 67 is fed back to

the main circuit board 81 through a lead 84. The main

circuit board 81 regulates the power supply voltage applied
thereto., based on the detection signalyto keep the rotation
of the rotor 67 constant.

According to such a conventional cylinder motor
apparatus, since it is recesssary to provide the cylinder-
contained circuit board 62 in addition to the main circuit
board 81 and in order to fasten the cylinder-contained
circuit board 62 to the cylinder 54 by a screw, manufacturing
processes and parts count increase. And furthermore
connectors and leads will be also needed to electrically
connect the main circuit board 81 and the cylinder—contained
circuit board 62 and also operations fpr connecting these
circuit components will be needed. As a result, it is
difficult to reduce the mangfacturing cost.

In the conventional cylinder motor apparatus, it is
difficult to reduce the manufacturing cost. due to the
fastening of the cylinder—contained circ¢uit board and the

electrical connection between the main circuit board and the

cylinder—-contained circuit board, as the cylinder—-conteined

circuit board is provided in addition to the main circuit

board. In addition, as the stator is mounted between the

rotating member and the rotor. the stator and the main

circuit board have to be individually mounted to the rotating

N
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rotor wthout providing a circuit board in the cylinder. thus t he

manuf acturing cost of the cylinder notor apparatus is
- 12 - reduced.

-5-

member, and it is further made difficult to reduce the
manufacturing cost. Furthermore, as the air hardly
circulates between the rotor and the stator in a state
of high atmospheric temperature in the summer season,
for example, the motor is heated excessively by the
current flowing in the stator coil, thus causing
defective operations or troubles in some cases.

The present invention therefore seeks to provide a
cylinder motor apparatus which is capable of rotating a
rotor without providing a circuit board in a cylinder.

The present invention also seeks to provide a
cylinder motor apparatus which is capable of mounting
both the stator and the main circuit board at one time
on the rotating member.

Furthermore, the present invention seeks to
provide a cylinder motor apparatus which has improved
air circulation between the rotor and the stator.

Yet further, the present invention provides a
magnetic recording or reproducing apparatus which
utilizes such a cylinder motor apparatus as described
above.

According to the present invention, there is

provided a cylinder motor apparatus comprising:
a chassis:;

a shaft;

a circuit board fixed relative to the chassis and
having an electric circuit provided thereon to control
the rotation of a rotor:;

a supporting member for supporting the shaft on
the chassis in a freely rotatable state:

a rotor rotatable with the shaft, which rotor has

a stator housing defined therein and a magnet provided
in the stator housing; and

a stator housed in the stator housing,
characterised in that

the stator housing opens in a direction opposite
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. FIGQURE 3 shows a perspective bottomview for illustrating the entirety of

t he chassis 11. On the bottom surface of the chassis 11. the rotor 24
is nounted in facing its circular depression 26 to the stator core
assenbly 22. Further, catches 101, 102, 103 and 104 are provided around
four corners of the bottomsurface of the chassis 11. At the lower left of
the front of the chassis 11, a positioning projection 105 is provided. On
the lower left and right of the back of the chassis 11. positioning
projections 106 and 107 are provided.-g-n addition, a screw

from the suppoerting member; and

the stator is mounted on the circuit board.

According to the structure of the claimed cylinder
motor apparatus the rotor can be rotated without
providing a circuit board in the cylinder, as the
stator is mounted on the main circuit board.

Advantageously the stator housing is annular and
has inner and outer coaxial circular walls.

Preferably holes are provided at the crown of the
stator housing. Thus the air circulation between the
rotor and the stator can be improved as the through-
holes are formed on the crown of the rotor.

Additional objects and advantages of the present
invention will be apparent to persons skilled in the
art from a study of the following description and the
accompanying drawings.

For a better understanding of the present
invention and to show how it may be brought into
effect, reference will now be made, by way of example,
to the accompanying drawings, whe;ein:

This iz the reptacement sheet

Daie: TROPED e

R VRN N



cl anping part 108 is provided on the side of the rotor 24. FIGURE 4 is
"a expl oded perspective view of a video tape recorder which utilizes the
cylinder notor apparatus as shown in FlGURE 2. On the main circuit
board 31. the opening 32 as shown in FIGURE 2 as well as the opening 33
are defined. On the surface facing to the chassis 11 of the main circuit

board 31. the stator core assenbly 22 is provided at the sane angle
as the cylinder 14. Further, on the main circuit board 31. there are
defi ned

-7 -

FIGURE 1 is a cross—-sectional view showing a conventional
cylinder motor apparatus.

FIGURE 2 is a cross—sectional view showing one embodiment
of & motor apparatus according to the present invention;

FIGURE 3 is a perspective bottom view of the chassis of
FIGURE 2;

FIGURE 4 is an exploded perspective view of a video tape
recorder which utilizes the motor apparatus shown in FIGURE
2;

FIGURE 5 is a cross—-sectional view showing another
embodiment of the motor apparatus according to the present
invention:

FIGURE 6 is a plan view showing the rotor of FIGURE §&;

FIGURE 7 is a cross—sectional view showing still another
embodiment of the motor apparatus according to the present
invention:

FIGURE 8 is a plan view showing the rotor of FIGURE 7:

and

FIGURE 9 is a partial cross-sectional view of the rotor

at the line B-B in FIGURE 8.

The present invention will be described in detail with

This is the replacement sheet
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t hrough-holes 111, 112, 113 and 114 in which the catches 101. 102.
and 104 are caught, a positioning notch 115 into
projection 105 is inserted and
whi ch positioning

103
whi ch the positioning
positioning through-holes 116 and 117 into
projections 106 and 107 (see FIGURE 3) are inserted.

reference to FIGURES 2 through 8.

Throughout the drawings. reference numerals or letters in

FIGURE 1 will be used to designate like or equivalent

elements for simplicity of explanation.
Referring now to FIGURE 2, a first embodiment of the

cylinder motor apparatus according to the present invention

will be described in detail.

FIGURE 2 is a cross—sectional view for illustrating the

first embodiment of the dylinder motor apparatus according to

the present invention.

In FIGURE 2, reference numeral 11 denotes a chassis. On

the chassis 11, an opening 12 is defined for receiving

therein a motor apparatus 21.

A qylinder 14 is mounted on one side of the chassis 1 by

a fastener 13 at a predetermined angle. At the center of.the

cylinder 14. a through~hole 15 is defined. A shaft 18 having

mounted on its one end a rotary cylinder {not shown) having
a magnetic head is inserted into the through—~hocle 15 from one

end of the cylinder 14. Between the inner surface of the

through~hole 15 and the shaft 16, a ball bearing 17 is

provided. Thus the shaft 16 is rotatable in the cylinder 14

at low load condition. There is also defined a step 18 at

the other end of the cyvlinder 14.

The main circuit board 31 defines an opening 32 into

which both the inner portion of the rotor 24 and the shaft 18

are inserted., while anocther opening 33 intc which the outer
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- 13 - Further, a through-hole 118 through which a screw 110 is inserted
“into a screw clanping part 108 is defined on the main circuit board 31.
When assenbling these chassis 11 and the nmain circuit board 31. they are
conbi ned together by inserting the positioning projection 105 into the

posi tioning notch 115 and the positioning projections 106 and 107 into the
posi tioning

portion of the rotor 24 is inserted is also defined on the
main circuit board 31. On one side of the main circuit board
81, a stator core assembly 22 is provided at the same angle
as the cylinder 14. The stator core assembly 22 has a
structure that plural cores 22b are laminated in one body on
one end of a cylindrical member 22a along the axis of the
cylindrical member 22a. The other end of the cylindrical
member 22a is partially cut out at a bevel for its axisl
while légs 220,extending axially for mounting thereto the
main circuit board 31, remain on the other end of the
cylindrical member 22a. The legs 22c have different length
and some of the legs 22c are vertically aligned to the main
ci(cuit board 31. The stator core 22 is mounted to the main
circuit board 31 at the same angle as the cylinder 14 by
fixing the legs 22c¢ to the main circuit board 31 so that
the othef end of the cylindrical member 22a is fitted to one:
side of the main circuit board 31. Further, a coil 23 is
wound around the core 22b of the stator core assembly 22 and
a plurality of lead terminals 22e for the coil 23 are
provided to the cylindrical member 22a tc project in'the
same direction as the circuit board mounting legs 22c.
The terminals 22e are inserted into inserting holes of the
main circuit board 31 in the assembling process of the stator
core assembly 22 to the main circuit board 31 so that the

coil 23 and the main circuit board 31 are electrically

connected each other.
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_through-holes 116 and 117. respectively. Thus, the stator core assenbly 22

Is inserted into the circular depression 26 of the rotor 24 and at the
sanme tinme, the catches 101. 102, 103 and 104 are inserted into and caught
by the through-holes 111, 112, 113 and 114. Thereafter, the chassis 11 and
the main circuit board 31 are conpletely fixed by inserting the screw 110
into the through-hole 118 and screwing into the screw clanping part 108.
By conbining the chassis 11 and the main circuit board 31 t oget her as
descri bed above, it becones possibl e-t a0neunt t he

At the other end of the shaft 16, the rotor 24 is
mounted. The rotor 24 which is molded from a thermoplastic
material, has a depression 25 defined on it at one end, which depression
25 fits with the step 18, and an annular depression 26,which receives
therein the stator core assembly 22,is defined on its other end. A
circular magnet 27 is mounted iﬁ the annular depression 26
at a predetermined position facing the stator core assembly
22. The circular magnet 27 generates a magnetic field in the
annular depression 26. As the rotor 24 is so arranged that
its central portion is laid inside the c¢ylindrical member of
the stator core assembly 22. Further the inner wall of the
depression 25 of the rotor 24 is provided with a projection
30 which extends in the axial direction from the end of the
inner wall. When assembling the main circuit board 2831 with
the stator core assembly 22 mounted to position the stator
core assembly 22 in the depression 25 of the rotor 24, the
projection 380 is first brought in contact with the
cylindrical inner wall which acts'as a guide in the inserting
and assembling processes. A circular supporter 28 is fitted to
the shaft 16 within the depression 25 of the rotor 24. The
rotor 24 is stably secured to the circular supporter 28 by a
screw 24a so that fhe rotor 24 rotateg in conjunction with
the shaft 16. At the ﬁosition close to the circular magnet
27 on the one sjide of the main circuit board 31, a rotation
detecting sensor 29 is provided. The rotation detecting

sensor 29 detects the rotation of the rotor 24 by detecting
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_stator core assenbly 22 and the main circuit board 31 collectively at a
time on the cylinder 14 and to reduce the manuf acturing cost by
sinplifying the manufacturing processes. FI GURE 5 shows a
cross-sectional view for illustrating anot her enbodi nent of the notor
apparatus according to the present invention. In the enbodi nent of FlI GURE
5, the sane conponents as the enbodi nent shown in FIGURE 2 are assigned
the sane reference nunerals, and a detail ed description

- 11 -
the magnetic field generated by the circular magnet 27.

The cylinder motor apparatus 21 is constituted in the
structure as described above by the stator core assembly 22.
the coil 23, the rotor 24. the magnet 27, the circular
supporter 28 and the rotation détecting sensor 29.

In order to rotate the shaft 16 of the cylinder motor
apparatus 21 embodied as described above., the main circuit
board 31 applies a voltage to the coil 23 to supply a current
thereto. Thus a rotating magnetic field is applied to the
magnet 27, and in turn a rotating force for the rotor 24 and
the shaft 16 is generated. The rotation of the rotor 24
is detectéd by the rotation detecting sensor 29 and then the
detected signal is fed back to the main circuit board 81.

The main circuit board 81 adjusts the current flowing through
the coil 23 by regplating the voltage applied to the coil 28
in order to keep the rotatioﬁ of the rotor 24 cdnstant..

The main circuit board 81 is equipped with such circuit
components constituting an electric circuit including a
recording or reproducing circuit, servo circuits, control
circuits, etc.. for video tape recorders in which the
cylinder motor eapparatus according to the present invention
is mounted, and is mounted to the chassis 11.

According to the first embodiment of the present
invention, the cylinder motor apparatus is able to rotate the
rotor without providing a circuit board in the cylinder., thus

the manufacturing cost of the cylinder motor apparatus is
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- 14 - of those parts has been omtted. On the crown of the annul ar
depression 126 of a rotor 124, through-holes 131 are fornmed to circul ate
air in the space between the rotor 124 and the stator core assenbly 22

- 12 -

reduced.

FIGURE 3 shows a perspective bottom view for illustrating
the entirety of the chassis 11.

On the bottom surface of the chassis 11, the rotor 24 is
mounted in facing its circular depression 28 to the stator
core assembly 22. Further. catches 101, 102, 103 and 104 are

provided around four corners of the bottom surface of the

chassis 11. At the lower left of the front of the chassis

11, a positioning projection 105 is provided. On the lower
left and right of the back of the chassis 11, positioning

projections 106 and 107 are provided. 1In addition, a screw

clamping part 108 is provided on the side of the rotor 24.

FIGURE 4 is a explodéd perspective view of a video tape
recorder which utilizes the cylinder motor apparatus as shown
in FIGURE 2.

On the main circuit board 31, the opening 32 as shown in
FIGURE 2 as well as the opening 38 are defined. On the
surface facing to the chassis 11 of the mein circuit board
31, the stator core assembly 22 is provided at the sawe amle

as the cylinder 14.

Further, on the main circuit board 31, there are defined
through—~holes 111, 112, 118 and 114 in which the catches 101,
102, 103 and 104 are caught, a positioning notch 115 into
which the positioning projecfion 105 is inserted and
positioh‘ing through~holes 118 and 117 into which

positioning

projections 106 and 107 (see FIGURE 3) are inserted.
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to the outside. In FIGURE 6 the circular magnet 127 is represented by

t hree coaxi al broken |ines. FI GURE 6 shows a plan view for
illustrating the rotor 124 shown in FI GURE 5. On the crown of the
annul ar depression 126 of the rotor 124, eight through-holes 131 are
formed along the circunferential direction. According to the

enbodi ment. the sane effects as in the enbodi nent shown in FIGQJRE 2 are

obt ai ned, and furthernore air circul ates between the rotor 124 and the
stator core - 13 -

Further, a through-hole 118 through which a screw 110 is
inserted into a screw clamping part 108 is defined on the
main circuit board 31.

When assembling these chassis 11 and the main circuit
board 81. they are combined together by inserting the
positioning projection 105 into the positioning notch 115 and
the positioning projections 108 and 107 into the positioning
through-holes 116 and 117, respectively. Thus, the stator
core assembly 22 is 1nserted into the circular depression 26
of the rotor 24 and at the same time, the catches 101, 102,
103 and 104 are inserted into.and caught by the through-holes
111, 112, 113 and 114. Thereafter, the chassis 11 and the
main circuit board 31 are completely fixed by inserting the
screw 110 into the through-hole 118 and screwing into the
screw clamping part 108.

By combining the chassis 11 and the main circuit board 31
together as described sbove, it becomes possible to mount the
stator core assembly'zzland the main circuit board 31
collectively at a time on the cylinder 14 énd to reduce the
manufacturing cost by simplifying the manufacturing
processes. |

FIGURE 5 shows a cross—sectional view for illustrating
another embodiment of the motor apparatus according to the
present invention. In the embodiment of FIGURE 5, the same
componenks as the embodiment shown in FIGURE 2 are assigned

the same reference numerals, and a detailed description

B
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assenbly 22 through the through-hole 131. This enbodi nent protects the
"notor fromoverheating due to the current flowing to the coil 23 of the
stator core assenbly 22 under the high at nospheric tenperature in the
sunmmer season and t hus. defective operations are prevented. Fl GURE
7 shows anot her enbodi nent of the notor apparatus according to the
present invention. In the enbodi ment of FIGURE 7, the sane conponents as
t he enbodi ments shown in FIGURES 2 and 5 are assigned the same
reference nunerals. and a detail ed descigpti on of those

of those parts has been omitted.

On the crown of the annular depression 126 of a rotor

124, through-holes 131 are formed to circulate air in the

space between the rotor 124 and the stator core assembly 22

to the outside. In FIGURE 6 the circular magnet 127 is

represented by three coaxial broken lines.

FIGURE 6 shows a plan view for illustrating the rotor 124
shown in FIGURE 5.

On the crown of the annular depression 126 of the rotor

124, eight through-holes 131 are formed along the

circumferential direction.

According to the embodiment, the same effects as in the
embodiment shown in FIGURE 2 are obtained, and furthermore
air circulates between the rotor 124 and the stator core
assembly 22 through the through-hole 181. This embodiment
protects fhe motor from overheating due to the current flowing to
the coil 23 of the stator core assembly 22 under the high
atmospheric temperature in the summer season and thus,

defective operations are prevented.

FIGURE 7 shows another embodiment of the motor

apparatus according to the present invention. In the

embodiment of FIGURE 7, the same components as the
embodiments shown in FIGURES 2 and 5 are assigned the

same reference numerals., and a detailed description of those

parts has been omitted.

On the crown of the annular depression 228 of a rotor

This is the replacement sheet
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_parts has been omitted.
of a rotor

t hrough-hol es 231 are formed to circulate air in the

On the crown of the annul ar depression 226
- 15 - 224.

- 15 -

224, throughfholes 231 are formed to circulate air in the
space between the rotor 224 and the stator core assembly 22
to the outside. At the outside of each through-hole 231, a
vane 232 is formed to suck air into the through-hole 231

during the rotation of the rotor 224.

FIGURE 8 shows a plan view for'illustrating the rotor 224
shown in FIGURE 7.

On the crown of the annular depression 228 of the rotor
224, eight through-holes 231 are formed along the
circumferential direction. At the outside of eight through-
holes 231, eight vanes 232 are formed facing the rotating
direction A of the rotor 224.

FIGURE 9 shows a partial cross—sectional view of the
portion around the through—hole 231 and the vane 232 at the
line B-B in FIGURE 8.

In FIGURE 9, an inclined surface 233 is provided facing
the rotating direction A of each vane 232 so as to suck air
into the through-hole 232 with-the aid of the inclined
surface 233 during the rotation of the rotor 224.

According to the embodiment, the same effects as the
embodiment shown in FIGURE 6 are obtained, and furthermore
air is led into the through-holes 231 by the vanes 232, it is

able to cool down the coil 23 of the stator core assémbly 22
more efficiently than the embodiment

shown in FIGURE 8.

The embodiments shown in FIGURES 2 through 9 can be

is the replacement sheet
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space between the rotor 224 and the stator core assenbly 22 to the
" outside. At the outside of each through-hole 231. a vane 232 is forned to
suck air into the through-hole 231 during the rotation of the rotor 224.
FI GURE 8 shows a plan view for illustrating the rotor 224 shown in Fl GURE
7. On the crown of the annul ar depression 226 of the rotor 224,
ei ght through-holes 231 are forned along the <circunferential direction. At

the outside of eight through- holes 231. eight vanes 232 are forned facing
the rotating - 16 - :

applied to such cylinder motor apparatus of video tape

recorders but they are also applicable to motor apparatus for

rotating other rotatable members, for instance, capstan
motors of video tape recorders, etc.

As described above, according to the present invention.

it is possible to reduce the manufacturing cost of the motor
apparatus. as the rotor can be rotated without a circuit
board specifically designed for a rotating member.
Furthermore, as it is possible to mount the stator and the
main circuit board collectively at a time on the rotating

member, the manufacturing cost of the motor apparatus can be

reduced.

In addition, as air in the space between the rotor and

the stator can be circulated, it is also able to prevent the

motor apparatus from being heated caused by the current
flowing in the coil of the stator even under the state of
high atmospheric temperature in the summer season and
thus preventing defective operations or defects.

As described above, the present invention can provide an

extremely prefefable cylinder motor apparatus and a magnetic

recording or reproducing apparatus which utilizes such a

cylinder motor apparatus.

While there have been illustrated and described what are
at present considered to be preferred embodiments of the
present invention, it will be understood by those skilled in

the art that various changes and modifications may be made,

F ol S -
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direction A of the rotor 224. FI GURE 9 shows a partial cross-sectional
‘view of the portion around the through-hole 231 and the vane 232 at the
line B-B in FI GURE 8. In FIGURE 9, an inclined surface 233 is provided
facing the rotating direction A of each vane 232 so as to suck air into
t he through-hole 232 wth the aid of the inclined surface 233 during the
rotation of the rotor 224. According to the enbodi nent, the sane
effects as the enbodi nent shown in FIGURE 6 are obtained, and furthernore

- 17 -

and equivalents may be substituted for elements thereof
without departing from the true scope of the present inven-—
tion. 1In addition, many modifications may be made to adapt a
particular situation or material to the teaching of the
present invention without departing from the central scope
thereof. Therefor, it is intended:that the present invention
not be limited to the parficular embodiment disclosed as the
best mode contemplated for carrying oﬁt the present
invention, but that the present invention includes all
embodiments falling within the scope of the appended claims.

The foregoing description and the drawings are regarded by
the applicant as including a variety of individually
inventive concepts, some of which may lie partially or wholly
outside the scope of some or all of the following claims.
The fact that the applicant has chosen at the time of filing
of the present application to restrict the claimed scope of
protection in accordance with the following claims is not to
be taken as a disclaimer or.alternative inventive concepts
that are included in the contents of the applicatioﬂ and
cotuld be defined by claims differing in scope from the
following claims, which different claims may be adopted
subsequently during prosecution, for example, for the

purposes of a divisional application.

This is the replacemaent sheet

Date: [ G 0FC 1996



air .is led into the through-holes 231 by the vanes 232. it is able to

cool down the cHigS B eplacedi o1 core assenbly 22 nore efficiently
t han t he enbodi ‘ u gl Fl GURE 6. The enbodi nment s OWN i
FI GURES 2 throug e

-18-~

CLAIMS:
1. A cylinder motor apparatus comprising:
a chassis (11):
a shaft (16):

5 a circuit board (31) fixed relative to the chassis
(11) and having an electric circuit provided thereon to
control the rotation of a rotor:

a supporting member (13, 14, 17) for supporting
the shaft (16) on the chassis (11) in a freely

10 rotatable state;

a rotor (24) rotatable with the shaft (16), which
rotor (24) has a stator housing (26) defined therein
and a magnet (27) provided in the stator housing (26):
and

15 a stator (22) housed in the stator housing (26), ,
characterised in that

the stator housing (26) opens in a direction
opposite from the supporting member (13, 14, 17); and

. the stator (22) is mounted on the circuit board

20 (31).

2. A cylinder motor apparatus as claimed in
claim 1 wherein the supporting member comprises the
stationary cylinder (14) of the cylinder motor
apparatus.

25 3. A cylinder motor apparatus as claimed in
claim 2 wherein the stationary cylinder (14) is at a
predetermined angle from the plane of the chassis (11).

4. A cylinder motor apparatus as claimed in
claim 3 wherein the circuit board (31) defines a

30 through-hole (32) which is aligned at a predetermined
angle from the rotating locus of the rotor (24) so that
a part of the rotor (24) is rotatably supported in the
through-hole (32).

5. A cylinder motor apparatus as claimed in

35 claim 4, further comprising, a rotating phase detecting
sensor (29) provided on the circuit board (31) at a

me . N X o . J [ .
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- 16 - applied to such cylinder notor apparatus of video tape recorders
but they are also applicable to notor apparatus for rotating other
rot at abl e nmenbers, for instance, capstan notors of video tape recorders,
etc. As descri bed above, according to the present invention, it is
possi bl e to reduce the manufacturing cagsy-of the notor apparatus. as the
rotor can be rotated without a circuit board specifically designed for a

rotati ng menpesition opposite the through-hole (32) in relation to
the stator (22).

6. A cylinder motor apparatus as claimed in any

preceding claim, wherein the stator housing (26) is
5 annular and has an inner and an outer coaxial circular
wall.

7. A cylinder motor apparatus as claimed in
claim 6 wherein a projedtion {30) extending from the
inner wall of the stator housing extends further in the

10 axial direction than the outer wall.

8. = A cylinder motor appératus as claimed in one
of claims 6 or 7 wherein the rotor (24) defines a
through-hole (131) at the crown of the stator housing
(26).

15 9. A cylinder motor apparatus as claimed in
claim 8, wherein the rotor (24) is provided with a vane
(232) for directing air into the through-hole (131) of
the rotor during the rotation of the rotor.

- 10. A cylinder motor apparatus as claimed in any

20 preceding claim further comprising:

a rotary cylinder having a magnetic head, which is
fixed to the shaft (16);

a tape travel driving system adapfed for driving a
tape cassette loaded thereto, which includes a reel

25 base, a capstan and a pinch roller;

a tape guiding and supporting system provided to
the chassis, which includes a tape pull-out member for
pulling a tape out of the loaded tape cassette and
making the tape contact with the stationary cylinder

30 and the rotary cylinder;

wherein the electric circuit controls the
operation of the tape guiding and supporting system,
and the recording or reproducing operation of
information signals on or from the tape through the

35 magnetic head.

11. A recording and/or reproducing apparatus

THbe o dhe soaing . ; .
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Furthernore, as_ it is possible to nount the stator and the main circuit
board collectively at a tine on the rotating mnenber, the manufacturing
st of the nntths amgﬁﬁquﬂnmbe reduced. In addition, as air in
the space betmee the stator can be C|rculated |t is al so
able to prevent ratus from bei ng heated:: ! '

current flomﬁng |n t c0| o the stator even ndé ) 1t . high
at nospheri c tenperature in the sumrer season and~wthus“bF veﬁtlng @efectlve
operations or defects. : -20~

incorporating the cylinder motor apparatus as claimed
in claim 10.
12. A cylinder motor apparatus comprising:
a chassis;
5 a shaft;
a circuit beoard;
a supporting member for supporting the shaft on
the chassis in a freely rotatable state;
a rotor fixed to the shaft, which has a stator
10 housing defined into a circular depression shape opened
in the direction opposite to the supporting member ahd
a magnet provided in the stator housing:
a stator housed in the stator housing and fixed to
the circuit board; and
15 an electric circuit provided on the circuit board
for controlling the rotation of the rotor. '

(U AR 7 s e remacoman sheer
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As descri bed above, the present invention can provide an extrenely
"preferable cylinder notor apparatus and a magnetic recordi ng or
reproduci ng apparatus which utilizes such a cylinder notor apparatus.
Wil e there have been illustrated and described what are at present
considered to be preferred enbodi nents of the present invention it wll
be understood by those skilled in the-2r+ that various changes and

nodi fications may be made.
ABSTRACT

CYLINDER MOTOR APPARATUS
A cylinder motor apparatus includes a chassis, a
shaft, a circuit board, a supporting member for
5 supporting the shaft on the chassis in a freely
rotatable state, a rotor fixed to the shaft, which has
a stator housing defined into an annular depression
shape opened in the direction opposite to the
supporting member and a magnet provided in the stator
10 housing, a stator housed in the stator housing and
fixed to the circuit board, and an electric circuit
provided on the circuit board for controlling the
rotation of the rotor.

FIGURE 2
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- 17 - and equivalents may be substituted for elenents thereof without
"departing fromthe true scope of the present inven- tion. In addition,
many nodi fications may be nade to adapt a particular situation or materi al
to the teaching of the present invention w thout departing fromthe
central scope thereof. Therefor. it is intended that the present invention
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,not be limted to the particul ar enbodi nent disclosed as the best node
contenplated for carrying out the present invention, but that the present
i nvention includes all enbodinents falling within the scope of the
appended cl ai ns. The foregoing description and the draw ngs are
regarded by the applicant as including a variety of individually

I nventive concepts, sone of which may Il ie partially or wholly outside the
scope of some or all of the follow ng @/# ms. The fact that the appl i cant
has chosen at the tine of filing of the present application to restrict

t he cl ai ned scope of
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_protection in accordance with the followng clains is not to be taken as a
disclainmer or alternative inventive concepts that are included in the

contents of the application and could be defined by clains differing in

scope fromthe follow ng clains, which different clains may be adopted
subsequent |y during prosecution, for exanple, for the purposes of a

di vi si onal application.
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-18- CLAI MS: 1. A cylinder notor apparatus conprising:

a chassis (11); a shaft (16); 5 a maincircuit board (31)
fixed relative to the chassis (11) and having an electric circuit

provi ded thereon to control the rotation of a rotor; a
supporting nmenber (13, 14, 17) for sugporting the shaft (16) on the
chassis (11) in a freely 10 rotatabl /3t at e; a rotor (24)

r ot at abl th tphe shaft (16), which rotor (24) has a stator housing
(26) hava nanet (27) provided therein, wherein the stator housing
(26) opens in a direction oppRsite fromthe supporting 15 nenber (13,

& : :
14, 17); and st at or B _housed in t stator housing (26),

This is the replacement sheet
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,chéracterised in that the cylinder notor apparatus

cylindrical nounting nmenber for
circuit board 20 (31).

further conprises a

nmounting the stator (22) on the main

2. A cylinder

not or apparatus as cl ai ned

in claiml1l wherein the supporting nmenber conprises the stationary
cylinder (14) of the cylinder notor

not or apparatus as clained in

apparatus. 25 3. A cyl i nder

claim?2 wherein the stationary cylinder

(14) is at a predet ermi ned angl e 3 t he pl ane of the chassis (11).
4. A cylinder notor apparatus as clained in claim 3 wherein the
circuit board (31) defines a 30 through-hole (32) which is aligned at a
pr edet er m ned angle fromthe rotating | ocus of the rotor (24) so that
a part of the rotor (24) is rotatgbly supported in the t hr ough- hol e
(32). 5. A cyli nden:_-_-rmt g "apparatus as clained in 35 claim 4,
further conprising, a rotating --vée detecting sensor (29) provided on
the circuit boardeg3l) at a ’ =
— ’ N
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~-19- posi tion opposite the through-hole (32) in relation to t he
stator (22). 6. A cylinder notor apparatus as clainmed in any
preceding claim wherein the stator ‘housing (26) is 5 annular and has an

i nner and an outer coaxial circular wal | . 7. A cyl i nder notor
apparatus as clained in claim6 wherein a projection (30) extending from
t he i nner wall of the stator housing extends further in the

6/9
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.10 axial direction than the outer wall. 8. A cyl i nder notor

apparatus as clained in one of clains 6 or 7 wherein the rotor -(24)
defines a t hrough-hol e (131) at the crown of the stator housing
(26). 15 9. A cylinder notor apparatus as clainmed in cl aim 8,
wherein the rotor (24) is.provided with a vane (232) for directing air
into the through-hole (131) of the rotor during the rotation of the
rotor. 10. A cylinder notor aﬂﬂgratus as clainmed in any 20
preceding claimfurther conprising: a rotary cylinder having a
magneti c head, which is fixed to the shaft (16); a tape trave
driving system adapted for driving a t ape cassette | oaded thereto,
whi ch includes a reel 25 base, a gpst an and a pinch roller; a
tape guiding and supporting guste (A7t ovi ded to t he chassis, which
I ncl udes a tape pull-out nmenkg o% «—pulling a tape out of the | oaded
t ape cassette and oBking t e_tg%e eshtact with the stationary cylinder
\pre
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30 and the rotary cylinder; - wherein the electric circuit controls

t he operation of the tape guiding and supporting system and t he
recordi ng or reproduci ng operation of i nformati on signals on or from
t he tape through the 35 nmagnetic head. 11. A recording and/or
reproduci ng appar at us - 20-

I ncorporating the cylinder notor apparatus as cl ai ned in claim1l0.

12.. A cylinder notor apparatus conpri S4%:
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.a chassis; 5 a shaft; a circuit board; a

supporting nenber for supporting the shaft on the chassis in a freely
rotatabl e state; arotor fixed to the shaft, which has a stator 10
housi ng defined into a circul ar depression shape opened in the
direction opposite to the supporting nenber and a magnet provided in

t he stator housing; a stator housed in the stator housing and
fixed to the circuit board by negﬂf of a cylindrical mounting 15
menber; and an electric circiil provi ded on the circuit board

for controlling the rotation of the rotor.

FIG.9
A
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CLATMS:

1. A cylinder motor apparatus comprising:

a chassis {11);

a shaft (16);

a main circuit board (31) fixed relative to the
chassis (11) and having an electric circuit provided
thereon to control the rotation of a rotor;

a supporting member (13, 14, 17) for supporting
the shaft (16) on the chassis (11) in a freely
rotatable state;

a rotor (24) rotatable with the shaft (16), which
rotor (24) has a stator housing (26) having a magnet
(27) provided therein, wherein the stator housing (26)
opens in a direction opposite from the supporting
member (13, 14, 17); and

a stator (22) housed in the stator housing (26),
characterised in that the cylinder motor apparatus
further comprises a cylindrical mounting member for
mounting the stator (22) on the main circuit board
(31) .

2. A cylinder motor apparatus as claimed in
claim 1 wherein the supporting member comprises the
stationary cylinder (14) of the cylinder motor
apparatus.

3. A cylinder motor apparatus agvclaimed in
claim 2 wherein the stationary cylinder (14) is at a
predetermined angle from the plane of the chassis (11).

4. A cylinder motor apparatus as claimed in
claim 3 wherein the circuit board (31) defines a
through-hole (32) which is aligned at a predetermined
angle from the rotating locus of the rotor (24) so that
a part of the rotor (24) is rotatably supported in the
through-hole (32).

5. A cylinder motor apparatus as claimed in
claim 4, further comprising, a rotating phase detecting

sensor (29) provided on the circuit board (31) at a

i
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incorporating the cylinder motor apparatus as claimed
in claim 10.

12. A cylinder motor apparatus comprising:

a chassis;

a shaft;

a circuit board;

a supporting member for supporting the shaft on
the chassis in a freely rotatable state;

a rotor fixed to the shaft, which has a stator
housing defined into a circular depression shape opened
in the direction opposite to the supporting member and
a magnet provided in the stator housing;

a stator housed in the stator housing and fixed to
the circuit board by means of a cylindrical mounting
member; and

an electric circuit.provided on the circuit board

for controlling the rotation of the rotor.
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