CYLI NDRI CAL MOTOR BACKGROUND OF THE I NVENTION Field of the Invention
THe. pré&sent invention concerns a snmall-sized cylindrical notor which is
‘incorporated in a portable comunication device, for exanple, a novable
t el ephone, personal handyphone system (PHS), pocket bell (trade mark of
NTT Inc.), vibration-transm ssion type pager, and a signal receiver for
blind persons and which is used, for exanple, as a vibration generator for
causing cenesthetic vibrations as spundl ess reception informng signals.

Prior Art Statenent AcC iéiﬁgi | nmotor_of the above-nentioned type
IS generally adapted to gené¥ Qf@ﬁ#d%grogibrations by attaching an
eccentric camtype weight nade of a netal having |arge specific gravity
such as tungsten to a rota- tional shaft of notor. Conmmutator segnments are

disposedBAdkdﬁg ﬂeﬁFv%ﬁél%ﬁYEQ?iéﬁtdirection of the rotational shaft,

and brushes 1n sl'idi ng cont he commutator se . osed

in perpeqdiHy e thd Nedd@oglirec- tion of the rotational shaft.

As shown in a perspective view of Fig. 6 and a cross sectional view of
Fig. 7, a CyhTHH'ﬁFésent invention concerns a small-sized

cylindrical motor which is incorporated in a portable
communication device, for example, a movable telephone,
personal handyphone system (PHS), pocket bell (trade mark
of NTT Ing.). vibration-transmission type.pager; and a
signal receiver for blind persons and which is used, for
example, as a vibration generator for.causihg cenesthetic
vibrations as soundleés reception informing signals.
Prior Art Statement )

A cylindrical motor of the above-mentioned type is
generally adapted to generate rotational vibrations by
attaching an eccentric cam-type weight made of a metal

having larg pecific gravity such as tungsten to a rota-

seza%aﬁg' 'dﬁﬁbsed in perpendicular to the axial direc—.
‘Gﬂldéational shaft.

As shown in a perspective view of Fig. 6 and a
cross sectional view of Fig. 7, a cylindrical

motor of the prior art comprises, as a whole, a stator



notor of the prior art conprises, as a whole, a stator

2+portfon 1, a rotor portion 2 and a brush portion 3. . In the rotor
‘portion 2, a hub 6 is attached to one end of the rotational shaft 4 of the
notor for securing one end of cylindrical w ndings 5 disposed coaxially to
t he periphery of the rotational shaft 4. The hub 6 has a col umar
portion 6a protruded axially of the rotational shaft 4. Three or five
comut ator segnments 7 are disposed py the nunber correspondln? tﬁ t he
nunber of poles of the notor to the circunferential surface of the

col urmar pﬁglttipé‘n lga2 TRYe&r RATHLoR 2 ansk aghrash gorddanoP of the I
rotational shaft 4 and_arran an bonded in a state each at an equal
pitch along tH& F8EafotyT &O&E:gﬂno of Botlst iadrkac fftco pne | S ncle
the co t % have to_ he arr ed_so as,to form.a round circle
al ong tmrTg}‘@i ?gu%ﬁgﬁ%ﬁgﬁion@ﬁr rsi‘@é’t{of“ ﬂﬁ E%’z?l 2 gett isﬁ?ué'ﬁma%d, furéher,
have to 0 r . fe, t J.s.f.abri- cate

into an ggguggg gﬁggg&gphgqﬁggdgﬁgﬁ#i%%d%rgg%i?%%H %éﬁ%ﬁ% e §% an

| nti mat ecfenbagk pHkh He chiel CUERRICAEAIshat fiace Of the cylindrical
columar portion 6a and curved snoothly at the surface. Furt her,

al t hough not Thleusubabefasa aMcoll ifina®2$ortd orP¥la Pfrotraded a1 4108

cylindrical w ndings 5 is connected :
of the rotational shaft 4. Three or five commutator
segments 7 are disposed by the number corresponding to the
number of poles of the motor to the circumferential surface
of the columnar portion 8a, in parallel with the axial
direction of the rotational shaft 4 and arranged and
bonded in a state each at an equal pitch along the rotating
direction of the rotational shaft 4. -

Since the commutator segments 7 have to be arranged
so as to form a round circle along the circumferential
surface of the columnar portion 6a and, further, have to
be smoothed at the surface state, the segment is fabri-
cated into an arcuate shape of a predetermined radius of
curvature in an intimate contact with the circumferential
surface of the cylindrical columnar portion 8a and curved
smoothly at the surface.
Further, although not illustrated, a wiring lead led

out of one end of the cylindrical windings 5 is connected
to each of the commutator segments 7, for example, by

means of soldering.
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of the comutator segnents 7, for exanple, by neans of sold
Then, the stator portion 1 conprises a housing 8 having an
cal portion constituting an outer shell of the notor and an
cal portion con- stituting a bearing 11 for the rotational

which are integrally extrusion nolded; a pair of front and rear ne
bearings 9 and 10 press-fitted to bqth ends of the bearing 11 for

rotatably pivoting the rotational shaft 4; - and a nagnet 12 secured
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of right and left brushes 14 are attached to the brush base 13 such

they areifpeBeahlyi ghtrasfohehbldiedes aobalilre oforfmenat @nd segient 7 of the
portion 2 and brought into sliding contact with the conmutator

rot at or
segnent

metalt beadingst foand 10 press-fitted to both ends of the
bearing 11 for rotatably pivoting the rotational shaft 4;
ahd a magnet_lz secured to the outer circumferential
surface of the bearing 11 while being kept at a predeter-
mined gap to the inner circumferential surface of the
cylindrical windings 5 of the rotator portion 2. The
magnet 12 is magnetized such that magnetic poles are
generated within a plahe in perpendicular to the axial
direction of the rotational shaft 4.

Then, in the brush portion 3, a brush base 13 is
fitted to the outer cylindrical portion of the housing 8
of the stator portion 1, and a pair of right and left
brushes 14 are attached to the brush base 13 such that
they are'on both right and left sides of the commutator
segment 7 of the rotator portion 2 and brought into sliding
contact with the commutator segment 7 in the direction
perpendicular to the axial direction of the rotational
shaft 4. A pair of lead wires 15 and 16 are attached as
power feed lines for the brushes 14 respectively.

When the brush base 13 is tightly fitted to the

t hat



per pendi cular to the axial direction of the rotational shaft 4. A pair of
| ead wifres 15 and 16 are attached as .power feed lines for the brushes 14
respectively. When the brush base 13 is tightly fitted to the

4 outer cylindrical portion of the housing 8 since it is necessary to
enl arge the space between the brushes 14 for putting the commutat or
segnent 7 between themby using a, jig, the brush base 13 is perforated
with an aperture for inserting tﬁe jig and an end cap 17 is disposed for

cl osing éwegpﬁiﬁ(gﬁ?%/l qulﬁg?ﬁffrtﬂes h[aoﬁfs%.rc}% & C.Qf?%eetle{ Yy hen the

brush base 1 he outer indrical” poftton of the

- i o i - of pgp of th
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magneti c pol e of the magnet 12 an 4°1n tor portion 1

Further, puotialin) GRRIHidn SPtdR i W&l %exﬁ)ymswﬁgg%a wei ght

18 to the other end of the rotational shaft 4 protruding fromthe housing

8 of the jig ortlhy brmsndde amllild MerFordHRE iwih an apeutderyay, as
sal es conpetition has beconme nore and nore violent for novabl e tel ephones

or pocketinsdntsimmpthe Jicy iarell areremdk @alpy 1M irs GEINMEp LA SEoMBELG SLhE! €S
have made effort furiously to mnimze the size and reduce the cost of
product s.the aperture.
The motor is assembled completely when the brush base
13 is tightly fitted to the Outef cylindrical portion of
the hoﬁsing 8,'by properly aligning a relative angle of the
direction of the magnetic pole of the magnet 12 and the
brush 14 in the stator portion 1.
Further, a vibration generation device is completed
by securing a weight 18 fé.the other end of the rotational
shaft 4 protruding from the housing 8 of the motor by
means of caulking or adhesives.
By the way, as sales competition has become more and
more violent for movable telephones or pocket bells popu-
larized remarkably in recent years, manufactures have made
effort furiously to minimize the size and reduce the cost
of products. ‘
Therefore, 1t has been demanded for miniaturization
and reduction of cost, also for cylindrical motors to be
used as the vibration generation device, by decreasing the

number of parts and the number of assembling steps.

However, the existent cylindrical motor has a struc-



Therefore, it has been demanded for mniaturization and reduction of cost,
alsso fér cylindrical notors to be wused as the vibration generation device,
by decreasing the nunber of parts and the nunber of assenbling steps.
However, the existent cylindrical notor has a struc-

5 ture, as shown in Fig. 7, in which a plurality of commutator segnents 7
-are disposed to the circunferential surface of the columar portion 6a of
the hub 6 in parallel with the axial direction of the rotational shaft 4,

d d d f.ixed al t tational direction of the shaft 4 so
25 to forMi r GMEHTTL & ity i1 it LG 2 HRaR Wit Tﬁaﬁgrpuf
b 4 ' | Shose ' icular.to axi a
dﬂ \gg? Po%%@?ﬁt%ﬁ? \(I)Hn]j!aﬁcgb%flftgg eorcdipr}éd{\h%ﬁfleg’ S |ldisr}1gr%%%? a%f bet ween
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a high accuracy 1s requi conmmutat or segnent 7

for attalaxiBg @iTANEKSDRhe it AUHd10bhdAPT4 Calf P aificyr i ng the

comut ator segnent 7 to the hub 6 is extrenmely troublesone. Furt her,
when t he alrdushiecedl 4l M dYtdtllohasl idliree ¢ i iCtthd tdhd 18 £08Fut at or

segnent 7, the space between the brushes 14 has to be enlarged by using a
jig and iats teeddsmn d atmaridusi mrlecedind iof wHiah nthd heomapetdtsge in t he
segment 7 is put between the brushes 14 which are disposed |
in perpendicular to the axial direction-of the rotational
shaft 4 for providing éliding contact between the brushes
14 and the commutator segment 7. Accordingly, fabrication
at a high accuracy 1is reduired upon fabrication of the
commutator segment 7 for attaining a roundness and, in
additionj.fabrication of:securing the commutator segment 7
to the hub 6 is extremely troublesome.
Further, when the brushes 14 are brought into sliding
contact with the commutator segment 7, the space between
the brushes 14 has to be enlarged by using a jig and it
needs a laborious procedure of closing the aperture in the
brush base 13 perforated for using the jig with an end cap
17 after the use.of the jig, which hinders the reduction

of the cost.

OBJECT OF THE INVENTION
In view of the above, it is a technical object of

the present invention to make an'improvement for the



brush base 13 perforated for using the jig with an end cap 17 after the
use of “the jig, which hinders the reduction of the cost. OBJECT OF THE
| NVENTI ON In view of the above, it is a technical object of the
present invention to make an inprovenent for the

6 arrangenent and the structure of conmutator segnents disposed to a
rotor portion of a cylindrical nmotor,. thereby elimnating a trouble of
applying fabrication at a high. accuracy for attaining the roundness to

“securing “LhibesASHECERR 285 ERPECHE-2 ot EbnahRhLEE RERRRERor S ai ng
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conpri si ng, a rotationa hub attached
to one enge@hrib f@fa&teaﬁhiﬁéafhe féﬁnﬁﬁés§995rtﬁg QaﬁmQBQtBP cylindrical

wi ndi ngs di sposed coaxially to the periphery of the rotational shaft,
segments and capable of facilitating fabrication for securing
the commutator segments to the hub and assembling for

sliding contact of the brushes with the commutator segment.

SUMMARY OF THE INVENTION

The foregoing object can be attained in accordance
with the present invention by a cylindrical motor
having a rotator portion comprising,

a rotational shaft of a motor,

a hub (8) attached to one end of the rotational shaft
(4) for securing one end of cylindrical windings disposed
coaxially to the periphery of the rotational shaft,

an insulating substrate ﬁttached over the end face of
the hub in perpendicular to the axial direction of the
rotational shaft, and

a plurality of commutator segments formed within a
plane of the substrate each at a predetefmined pitch along
the rotating direction of the rotational shaft, with a
winding lead of the cylindrical windings being connected
to each of the commutator segments.

According to the present invention, since the commu-



an insulating substrate attached over the end face of the hub in

per pendi cul ar to the axial direction of the rotational shaft, and a
plurality of commutator segnents fornmed within a plane of the substrate
each at a predeternmined pitch along the rotating direction of the
rotational shaft, with a "winding lead of the cylindrical w ndings being
connected to each of the commutator segnents. According to the
present invention, since the commu-/ 7
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t he substrate on e comut at or segnents are forne Theretore, this
facilitatiag t he assenbling operation for sliding contact of the brushes

wi th the commutator segnment and mekes it unnecessary at all for
fabrication atFinrethepgcutacy h6t necessary that the brushes to be

in sliding contact with the commutator segment are disposed
so as to put the commutator segment between them as done

in the priof art but it is only necessary that the brushes
are disposed so as to urge thé surface of the substrate on
which the commutator segments are formed. Therefore, this
facilitates the assembling operation for sliding contact

of the brushes with the commutator segment and makes it
unnecessary at all for fabrication at high accuracy for

providing the roundness to the commutator segment.

BRIEF DESCRIPTION OF THE INVENTION

A preferred embodiment of the presenF invention will
be explained specifically with reference to the drawings:
wherein

Fig. 1 is a cross sectional view illustrating a
preferred embodiment of a cylindrical motor according to
the present invention;
| Fig. 2 is a cross sectional view for a rotpr portion of

the cylindrical motor shown in Fig. 1;



provi di ng the roundness to the conmut at or segnent BRI EF DESCRI PTI ON OF
THE | NVENTI ON A preferred enbodi ment of the present invention wll

be expl ai ned specifically with reference to the drawi ngs; wherein

Fig. 1 is a cross sectional viewillustrating a preferred enbodi nent of a.

cylindrical notor according to the present invention; Fig. 2.is a
cross sectional view for a rotor po8tion of the cylindrical motor shown in
Fig. 1, 8 Fig. 3is a right side

I ti | v f the r rtion of the_cylindrjcal notor shown in
gigyélgona V%EW L Igsayr ﬁggF §E§8 efevationat §i§W1ﬁﬂr tHhe MR portion
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Fig. 5 is a right side elevational view for a brush
pbrtion of the cylindrical motor shown in Fig. 1;

Fig. 8 is a perspective view illustrating the
appearance of the cylindrical motor; and

Fig. 7 is a cross sectional view illustrating a

- c¢ylindrical motor of the prior art.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 is a.éross sectional view illustrating an
preferred embodiment of a cylindrical motor according to
the present invention, Fig. 2 and Fig. 3 are a cross
sectional view and a right side elevational view of a
rotor portion, Fig. 4 and Fig. 5 dre a left side elevational
viéw and a right side elevational view of a brush base

.that constitutes a brush portion.

In Fig. 1 to Fig. 7, components and parts corres-
ponding to those in Fig. 6 and Fig. 7 carry the reference
numerals.

In a cylindrical motor shown in Fig. 1, the constiﬁu—
tion of a stator portion 1 is identical with the existent

portion shown in Fig. 8 and Fig. 7.



preferred enbodi nent of a cylindrical notor according to the presernt

i nventiton, Fig. 2 and Fig. 3 are a cross sectional view and a right side
‘el evational view of a rotor portion, Fig. -4 and Fig. 5 are a left side
el evational view and a right side elevati-onal view of a brush base that

constitutes a brush portion. In Fig. 1 to Fig. 7, conponents and
parts corres- ponding to those i@ Fig. 6 and Fig. 7 carry the reference
nuner al s. In a cylindrical hotor shown in Fig. 1, the constitu- tion
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the present inven- tion is identical with the rotor portion o e prior
art in tdepmentuiby 6 drfd RS H O OPEIENA3 0f s adi pratbRBaha 1 803f {4 of the

notor for securing one end of cylindrical wndings 5 disposed coaxially to
the peri gy yarafaridement and the structure of a brush 14.

The rotator portion 2 according to the present inven-
tion is identicai with the rotor portion of the prior-art
in that a hub 6 is attaéhed to one end of a rotational
shaft 4 of the motor for securing one end of cylindrical
windings 5 disposed coaxially to the periphery of the
rotational shaft 4, but has a distinct difference from the
rotor portion of the prior art in that an insulating
substrate 20 is attached over an end face of the hub 6 in
perpendicular to the axial direction of the rotatidnal
shaft 4, and a plurality of commutator segments 7 are
formed within a plain of the substrate 20 each at a pre-
determined pitch along a rotating direction of the rota-
tional shaft 4.

The substrate 20 comprises a printed substrate molded
from a thermosetting resin and, as shown in Fig. 3, having,
three communicator segments 7 arranged each at a pitch of
120 degree and three lands 24 for connecting winding leads
21, 22 and 23 of the cylindrical windings 5. respectively,

to the communicator segments 7 formed on the surface of



rotational shaft 4, but has a distinct difference fromthe rotor portion
of. the=prior art in that an insulating substrate 20 is attached over an
end face of the hub 6 in perpendicular to the axial direction of the
rotational shaft 4, and a plurality of commutator segnents 7 are forned
within a plain of the substrate 20 each at a pre- determned pitch along a
rotating direction of the rota- tional shaft 4. The substrate 20
conprises a printed substrate nol ded0 froma thernosetting resin and, as
shown in Fig. 3, having, three conmunicator segnents 7 arranged each at a
pitch of tl}?o%fégﬁéétanaotﬁ?e% pabeer by cphebmhibthospamhvidi ngheeads 21,
22 and 23 of the cylindrical windings 5. respectively, to _the comrunicator
segnent s FUPBFRREC0A0 has syrgikeular aperture 25 perforated at a

nas a i rEGRbF A LoROTBrSR SRSRe TR LRE o0 Be cRRIAT SEREFEroBothespondi g
{0 e 2 akabrBbE] Shetbce (RIUAIT RS fonRDd 853 BOEFRRTTHS
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in which the commutator segments 7 are formed.
The hub 6 having the substrate 20 attached thereto
is molded from a thermoplastic resin. The rotational
shaft 4 and the substrate 20 are insert-molded during
molding, in which the éubétrate 20 is secured to the end
face of the hub 6 by fusion of the thermoplastic resin,
and the cylindrical wirinés 5 and the hub 6 are integrally
molded by the thermoplastic resin to improve the dimen-
sional stébility of the windings 5.
Further, a portion of the thermoplastic resin for
molding_the hub 6 intrudes into the aperture 25 perforated
to the central portion of the substrate 20 and fused to
the inside of the aperture 25, as welllas fused also to
the periphery of the notches 26 formed at the circumferen-
tial edge of the substrate 20 during insert molding, by
which the substrate 20 is firmly secured to the end face
oflthe hub 6.
Then, referring to the brush portion 3, a brush base

13 is tightly fitted to the housing 8 of the stator por-



shaft 4 and the substrate 20 are insert-nolded during nolding, in which
rate 20 is secured to the end face of the hub 6 by fusion of the

t he subst

thernoplastic resin, and the cylindrical wirings 5 and the hub 6 are

si onal

integrally nolded by the thernoplastic resin to inprove the di nen-
stability of the w ndings 5. Further, a portion of the thernoplastic
resin for nolding the hub 6 intrudei into the aperture 25 perforated to
the central portion of the substrate 50 and fused to the inside of the
aperture ag well as fused al so t he ri phery of the notches 26
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nol di ng, i t.he substrate 20 is fir ecured to_the end face of
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of the brushes are in sliding contact wmth the commu- tator segnents 7
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with the

surface of the _
tator segments 7 formed within the plane of the substrate

20 being disposed in parallel with the surface of the
substrate 20. Connection terminals 27, 28 for lead wires
15, 16 are disposed to the other surface of the brush base
13 for feeding.electric power to each of the brushes 14.

Each of the brushes 14 is formed by a leaf spring
héving such a resiliency as causing the top end to be in
resilient contact with the surface of the substrate 20.

As shown in Fig. 4, the top end of the brush 14 is
bifurcated, and curved arcuately along the rotating direc-
tion of Ehe substrate 20. |

The cylindrical motor of this embodiment can be
assembled such that the commutator segments 7 of the
rotor portion 2 and the brushes 14 of the brush portion 3
can be brought into sliding contact by merely mounting the
rotator portion 2 to fhe stator portion 1 and tightly
fitting the brush base 13 of the brush_portion 3 to the
housing 8 of the stator portion 1, so that the number of

parts and the number of assembling steps can be reduced

egree in the

ends



substrate 20. Connection termnals 27, 28 for lead wires 15, 16 are
di.sposed to the other surface of the brush base 13 for feeding electri.c
‘power to each of the brushes 14. Each of the brushes 14 is forned by
a leaf spring having such a resiliency as causing the top end to be in
resilient contact with the surface of the substrate 20. As shown in
Fig. 4, the top end of the brush 14 is bifurcated, and curved arcuately
along the rotating direc- tion of thg2substrate 20. The cylindri cal
notor of this enbodi nent can be assenbled such that the commutat or
segnent s dragtierll¥ ot or portion 2 and the brushes 14 of the brush portion
3 can be brought into sliding contact by merely nounting the rotator
portion 2 to tHHEF K orsiRee | 1CRELtR BPE | jeementsng eaB beush base 13 of
t he brush ortlo 3d§ tﬁﬁ hou3|ng 8 of the _stator Eortlon 1, so that the
QR A
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cylindri g3t M Qfo more required, the cost of the c¢ylindrical motor
can be reduced.
| Further, when the substFatg 20 comprises a printed
Substraté on which the commutator segments 7 are formed
by the photolithography, the quality of products is made
uniform and the raté of occurrence of rejected products is
lowered remarkably.

Although the substrate 20 attached over the end face
of the hub 6 is secured by means of fusion in this embodi-
ment, the present invention is not restricted only thereto
but the substrate may be secured by adhesives.

The present invention provides excellent advantageous
effects capable of reducing the number of parts and the
number of assembling steps and making it unnecessary for
fabrication at high'accuracy that needs increased cost
thereby enabling to remarkably reduce the cost for the
small-sized cylindrical ﬁotor. , as well as contributing
to the reduction of commercial price, for examble. of

movable telephones or pocket bells using the motor as a

vibration generation device information for signal recep-



can be reduced. Further, when the substrate 20 conprises a printed
substrate on which the comutator segnents 7.are fornmed by the .

" photol i thography, the quality of products is nade wuniformand the rate of
occurrence of rejected products is |owered renarkably. Al t hough the
substrate 20 attached over the end %ace of the hub 6 is secured by neans
of fusion in this enbodi- nent, th present invention is not restricted
only thereto but the substrate may be secured by adhesi ves. The
present invention provides excellent advantageous effects capable of

reduci ngt1PR HiEBEREELOBarts and the nunber of assembling steps and making
it unnecessary for fabrication at high accuracy that needs increased cost
t hereby enabling to remarkably reduce the cost for the small-sized
cylindrical notor, , as well as contributing to the reduction of

commercial price, for exanple; of novable tel ephones or pocket bells using
the notor as a vibration generation device information for signal recep-
13 tion information.



14 CLAI M5 1. A cylindrical notor having a rotor
parti om conpri sing, a rotational shaft (4) of a notor, a hub
(6) attached over one end of the rotational shaft (4) for securing one end
of cylindrical w ndings (5) disposed coaxially to the periphery of the
rotational shaft (4), an |nsula |ng SUDS[rate (20) attached over the
end face of the hub (6) in perpendi cuI mII”“Lec tion of the
rotational shaft (4) and 94plurak| egnents (7)
formed wi.thin a plane of thep F ?ﬂgrate (20) eabh %t 2 predetermined pitch
along the rotating direction o e rotational shaft (4), with wi nding
lead (21,422, 233 &§ fﬁﬁ%f@é gggt&pj aviHE'Q9§ tak Bg&@goﬁpnnected to each
of the connutator segnent { i E. A cy? ndrical notor as defined in
claim1l, vhgseidinghe substrate (20) conprises a printed substrate on which
the comutator segnents (7) and lands (24) for connecting the w nding
| eads to the conrofat DsnSEREAES e4dF dPraedotss,a pattern. 3. A
cylindrical notor as defined in claim1l or 2,

a hub (6) attached over one end of the rotational

shaft (4) for securing one end of cylindrical windings (5)
disposed coaxially to the periphery of the rotational
shaft (4),

an insulating subsfrate (20) attached over the end
face of the hub (6) in perpendicular to the axial direc-
tion of the rotational shaft (4) and. |

a plurality of commutator segments (7) formed within
a plane of the substrate (20) each at a predetermined
pitch along the rotatihg direction of the rotational shaft
(4), with winding lead (21, 22, 23) of the cylindrical
windings (5) being connected to each of the commutator

segments (7).

2. A cylindrical motor as defined in claim 1, wherein
the substrate (20) comprises a priﬁted substrate on which
the commutator segments (7) and lands (24) for connecting
the winding leads to the coﬁmutator segments ére formed

as a pattern.

3. A cylindrical motor as defined in claim 1 or 2,



15 wherein the hub (6) is nolded with a thernoplastic resin, and the
substrate (20) is nolded with a thernmosetting resin, and in which the
‘substrate (20) is attached over the end face of the hub (6) by fusion of

the thernoplastic resin. 4, A cylindrical notor as defined in claim
3, wherein the substrate (20) has an apertHlml Em"mﬂmmﬂed to a
central portion thereof, and thejghernoplas ed to the

i nside of the aperture (25) 5. A cyI|ndr|ca not &r as defined in

i b 20)..h | f notches (26
formea edastaim e o 'fof 4% dided MY £ “rp?;%arsc%n?e?%%ﬁfafseége)of
th
ber i pher s i SunSat e s “?lpdeads%ﬁ eslﬁf 4RTEES et i ned i n
fo gl i ( e
" eqral ISR Mt Qe ot P it e | O5H) ?ri.‘?ém%%s‘{%dépe?%sﬁ For

the hub @Bl end #ace d%fﬁﬁéfﬂﬂﬁfﬁﬁ)'H¥(¥u§¥3ﬁ'Hff%ﬂé“ﬁHeﬂMHﬁiégkig)
conpri si ng,
resin.

mol di ng

4. A cylindrical motor as defined in claim 3, wherein
the substrate (20) has an aperture (25) perforated to a
central portion thereof, and the thermoplastic resin is

fused to the inside of the aperture (25).

5. A cylindrical motor as defined in claim 3 or 4,
wherein ‘the substrate (20) has a plurality of notches (28)
forﬁed each at an épproximately equal pitch to the
circumferential edge of the substrate (20), and the ther-
moplastic resin is fused to the periphery of the notches

(28).

6. A cylindrical motor as defined in any one of claims
3 to 5, wherein the cylindrical wirings (5) are integrally
molded with the hub (6) by the thermoplastic resin for
molding the hub (6).

7. A cylindrical motor having a rotor portion (2)

comprising,



16 a hub (6) attached to one end of a rotational shaft (4) of a
mat'or for securing one end of cylindrical w ndings (5) disposed coaxially
to the periphery of the rotational shaft (4), an |nsulat|ng

substrate (20) attached over the end face n perpendlcular
to the axiral direc- tion of the rotatlon u I a plurality
of commut at or segnents (7) forned mﬁthln bstrate (20)

each at alprﬁdftern1ned pitch al oh§ 3 t he roéatlng dlrectlonfofhthe

4
ol ?Eh??iaﬁ & it sﬁl{fﬁﬁéﬂ%d“%”n%@?eaﬁ@ Ehegfarfdhal shiteor
segment s qa mot?ii§9£“§Qc&?%ﬁ$ﬁ8né3é?§ ?¥hbfgi%ﬁ?1&89 end portions of

pl at e- sha ushes | Spose ara surface of the

subst r at «w Inds S(Hf O4Pbbosod Ochk iy £OMERE pUkiPnbRS GEMEHbAL OF

segnent s (7).
rotational shaft (4),

an insulating substrate (20) attached over the end
face of the hub (8) in perpendicular to the axial direc-
tion of the rotational shaft (4) and

a plurality of commutator Segments (7) formed within
a plane of the substrate (20) each at a predetermined
pitch along the rotating direction of the rotational shaft
(4), with the winding lead (21, 22, 23i of the cylindrical
windings (5) being connected to each of the commutator
segments (7j”and

a brush portion (3) in which the top end portions of

: plate—shaped brushes (14) disposed in parallel with the

surface of the substrate (20) are brought into sliding

contact with the commutator segments (7).



