2185356 ROTARY ELECTRIC MOTOR This invention relates to rotary electric
motors.: So-called "mniature" electric notors of the permanent nagnet field
tfype.are wdely. enployed in various pieces 6f electrical equi prent as drive
nmot okg, . for exanple in 5 granophones, tape recorders and players, optical
equi pnent, office equipnent, and also for conputer-related equipment. Mre
recently, the possibility of enploying these mniature electric notors has

been considered for conpact disc drive units. 10 - .. In o:@g@o_q ~
achi eve volune production at a s | enLl ¥ H r%ce to be co ¥ v th
the world's markets, it is the g lature electric

mot ors of .the permanent magnet field type for themto have a generally
cup-shaped notor case nmanufact ured by drawi ng and stanping 15 netal
sheets. Conpact disc equipnent require close tolerances in the nounting of
any drive notor. This has nade it necessary for the Applicant conpany, as
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i derably close Maternacestlyhi sthe quosadbbis tyesi tee;q:]dyilﬁl@rﬁﬁégé 30
productlon ik ture electric motors has been considered for compact
~ .disc drive units.
10 - In order to achieve volume production at a sufficiently
-hlow price to be competitive in the world's markets, it is the
general practice for miniature electric motors of the
permanent magnet field type for them to have a generally
- cup-shaped motor case manufactured by drawing and stamping
15 metal sheets. -Compact disc equipment require close
tolerances in the mounting of any drive motor. This has
-madc it necessary for the Appllcant company, as a major
manufacturer of mass-produced electric motors of this kind,
\~/ to subject an entire production run to 1nspcct10n with a
20 ‘consequent sacrifice in overall efflclency, whereby to
select those motors from"aby production run which would meet
the aforementioned dimensional requirements. In an attempt
to' improve efficiency, the presént Applicants have proposed
to provide a conventlonal miniature electrlc motor with a
25 'spacor machined to a high accuracy, thereby enabling the
strict dlmen51onal requ1remcnfs to he dChleVGd Both
because of the need to manufacture spacers at all, and also
because their manufacturing process involves considerably
close tolerances,'this proposal has resulted in iﬁcreased
30 pr@duction costs. | |



~™2" |n'the production and sale of mniature electric motors, it is the cost
el ement *which is paranount. The presept invention has.arisen fromour work
seeking to provide satisfactory solutions to the 5 problemof providing . _ Y
mass- produced, and thus inexpensive, mniature electric notors for driyi :
conpact di sc units and ¥hethe Rrodugtiensand sadlenefomindatiriesen, fr om™hi s
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rotary el ectric not i ng_a_gengra up-shaped _notor .case conprising a
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shaft and t providing a notor nounting surface adapted for facial
contact with a surface I acseardapszéewith theupresentThaviemtdmmi,on is
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Figs. 2A, 2B and 2C are par{ial _perspective yiews_ of enbodinents of _
el ectric notSHPRITERT RY P19 SRS ofR ﬁéea\AFPﬁofhéhﬁlfés&?ﬂlqtr?\P@ntal on; and {_)

rotor and supported via said bearing for rotation within
15 said motor case; a plurality of holes adapted for .
mounting the motor to an external structure being formed
in said end face; and, circumjacent each such motor |
mounting hole and on the outer side of said end.face,_the
respective surfaces being machined to a substantially
20 common plane essentially perpendicular to the axis of.
said shaft and thereby providing a motor mounting surface
adapted for facial contact with a surface of a said
external structure. ' _
The invention is'hereinafter more particuiarly
25 described by'way of example only with reference to the B
accompanying drawings, in which:- _'_ \_}
Fig. 1 is a side elevational view, partly in
section, of an embodiment of miniature electric mptof
constructed in accordance with the present invention;
30 Figs. 2A,IZB and 2C are partial perspective
views of embodiments of electric motor constructed in
accordance with the present invention; and |
' Fig. 3 is a viewigenérqlly-similar to Fig. 1
of a conventional pfibr'proposed miniatufe electric “
35 -motor. | | _ '
' The motor of Fig. 3 is essentially
conventional. It has a generally cup-shapéd'motor case 1
which has a generally cylindrical side wall and an end '
face 3, a central portion of which in effect forms a
40 housing 12 for a bearing 11 for the rotor shaft 2. A
second bearing 11 is mounted in



ﬁig. 3is aviewgenerally simlar to Fig. 1 of a conventional prior
proposed mniature electric .35 not.or. The notor of Fig. 3 is essentially
€onventional . It has a generally cup-shaped notor case 1 which has a

geneﬁaLLy cylindyical side wall and an +nd face 3, a central portion of
whi ch 1=n effect forms a 40 -housing 12 for a bearing 11 for the rotor shaft
2. A second bearing 11 is nmounted in "3" an end closure 9 for the

ot herwi se open end of the notor case 1. The end closure 9 al so nounts
brush gear fan ehd advsurewd dorbribeh gEerwbspropes erdnbfiaithesmottiooh
extend exter of I fpr | ' r al
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of Fig. 3. In.pord unkh. the nmotor of Fig. 3 to an 15 _externa
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structure and es 4 serve as notor nounting holes. In_conventional
20 massthroduced mi ni Aturvdlédl bet sieenndihirts tdie teiebad hent| @f-motared in

Fig., 3, the yOiwEtFa66d1ihSFiglMdahy YHAWHIG R in accordance with the
present invention is thus far identical with the motor of
Fig. 3. _
In order to mount the motor of Fig. 3 to an
15 external structure, it is provided with a plurality of
" threaded through holes 4. The outer side of the end face 3
serves as a motor mounting surface_intended to make facial
contact with the surface of a said external structure and

_ the holes 4 serve as motor mounting holes. 1In conventional

.'zosﬁmass-produced miniature electric motors of the kind illus-
-trated in Fig. 3, the motor case 1 is formed by drawing a
metal sheet.  As a consequence, the closed end face 3 will
not remain accurately and reliably square to the axis of
the rotor shaft 2 throughout a production run. _

25 - In the embodiment of motor in accordance with the
present inventioﬁ illustrated in Fig. i, the motor'mounting
surface 3 is provided by respective surface portions cir-

- cumjacent each motor mounting hole and on the outer side of
| the end face of the motor case, which portions are relatively
3¢ raised outwardly of the end face. This relatively raised
motor mounting surface is formed integrally with the motor
case as part of the mass production process. The so-produced
motor case 1 is machined on the relatively raised portions.
- Such machining may be by way of cutting, or grinding and
35 polishing. The'alternatiVe of hand finishing by similar



met al sheet. As a consequence, the closed end face 3 will not renmmin
accurately and reliably square to the axis of the roter shaft 2 throughout
a production run. 25 - I n"the ,&nbodi nent of notor’ i n accordance.
with the present invention illustrated’in Fig. 1, the notor ngunting | 4
surface 3 is provided by respective surface portions cir- cunjacent~eaéﬁ{
not or nounting hole and on the outer side of the end face of the notor
case, which portions are relatively 30 raised outwardly of the end face.
Thlts rel ati\m*d/cé?éé§d%ﬁ01@bofmuﬂh§ws§iufé@ﬁiiﬁhéﬂéfg@fleiﬁbeggw b‘j with the
not or case as rt_ o S _productiq rocess._The, so-produce t.or
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and polish the notor nDuntlgg syrfaces 3. .10 Lt will be :
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redressed i mof Helgmachi cowngr seepinersipgoipfdrtann yonkgsof hthewshpdepsurface
necessary if, 4 hg ool £:8h 5P€c2458U end face of the motor case 1 so
that the region over which irregularities and deformations
15 need to be redressed in the machining step is significantly
less than would be necessary if the whole of the outer
bottom surface of the motor case were tofbe similarly
machined, as would be necessary in the arrangement of Fig. 3
to achieve a similar effect; so that it will be seen that the
20 embodiment of motor in accordance with the present invention
can be_prdduced with a relatively high working efficiency.
Figs. 2A, 2B and 2C schematically illustrate _
different configurations for the motor mounting surface 3. \;)
In Fig. 2A the motor mounting surface is provided as
25 separate islands raised above the general surface of the
closed end face of the motor case 1, the islands in each
case surrounding a respective motor mounting hole 4. In
the arrangements of Figs. 2B and 2C, the motor mounting
surface is formed as a continuous ring about the axis of
30 the shaft 2. In Fig. 2B this relatively raised portion is
provided at the outer circumfefence.of the motor while in
Fig. 2C the surface is inset from the edge of the motor

case,
Practical embodiments constructed as shown in
35 Fig. 1 and Figs.'ZA, 2B and 2C can readily be produced at
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bot tom sirface of the notor case were to be similarly machined, as woul d

be necessary in the arrangenent of. Fig. 3 to achieve a simlar effect; so
that it will be seem that the 20 enbodhq;nt‘of'notor in accordance with the
preseqt ;i nvention can be produced with a relatively high working
effidﬁéﬁcy.fEigs. 2A, 2B and 2C schematically illustrate different
configurations for the notor nounting surface 3. In Fig. 2A the notor
nmounting surface i s provided as 25 separate islapds raised above the
general surfat@lativgdyclesedasid ofbX Her peedsigasand, magdindngnddid n

each case surpgYpdi Bdsd HASRCHE pRIAIc W pPIc 8L etd- prblukheminiature
arrangenent s of 2B and Zgékghe not or ppunting_ surface.is _forned as a

Fi gs. 1 . .
continuougiphﬁbgﬁﬁg&F PR&oLR; yhdclsFamareadiiy sbelingtglled witd the
~relatively rapsedipabhi @equd reido\vndesdi edded hef ok eérgal coghicpnent cuchhas

motor whilg ipn Fig. 2C.the surface is inset fromthe edge of the notor
case. Prac ic%?mggﬁsdghﬁﬁt?iggﬁgF%Ucted as showmn in 35 Fig. 1 and Figs.
2A, 2B and 2C can.readily be produced at relatively | ow cost nerely by

processi ng and machining the notor case in a mass production process to
produce mni ature electric notors which can readily be installed with the
precision.required on pieces of external equipnment such as'5 conpact disc
pl ayers. 6 CLAIMS 1. A rotary electric notor having a generally
cup-shaped notor case conprising a generally cylindrical
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side wall and an end face; a bearing supported by said end face; a rotor’
shaft.nmounting a rotor and supported via 5 said bearing for rotation w thin
said notor case;.a plurality of holes adapted for mounting the notor to an .
extlernal structure being formed in said end face; and, circunj:acent eagh,
SUCP mot or nmounting hole and on the outer gide of said end face, a surféce
portion relatively 10 rai sed outwardly of said end face, the respective
surfaces being machined to a substantially conmon plane essentially -
‘perpendicul ar to the axis of said shaft and thereby providing a notor
mounting surface adapted for facial contact with a surface of a said
external str ChAEMS 15 2. A motor according to laim1l

merei? thehm]pz o][_ mognting _SI_\Ufé%&rirSiﬂaé’fiﬂédmbiogphabhﬁqdhh%eﬁ%fr%ﬁ.l i th
e notor sha ixed to a jig. 3. or according.to iim.1 .or aim
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separate i sl asiite respkcandeay endr face;ng beapengi-sgppbmedrmyntsiarig" lemices.
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surface is forned as ‘a_continuous ring about € axl's 0 € notor shaft.
25 - 5 s®id bearingrfox| setationowasthinbsaidt motpy sesikdr & nbefore

described,V“tﬁlﬁfﬁfﬁ€ﬁc€ftﬁo§€§ adapbednrbp hbiHteAglthe fbter P an
acconpanyi ng ‘draw ngs. 30 . )
extern structure being formed in said end face; and,
circumjacent each such motor mounting hole and on the _
outer side of said end face, a surface portion relatively k_J'
10 raised outwardly of said end face, the respective surfaces
being machined to a substantially common plane essentiélly _
perpendicular to the axis of said shaft and thereby
providing a motor mounting surface'adapted for facial
contact with a surface of a said external structure.
15 2. A motor according to Claim 1, wherein the
motor mounting surface is machined by rotating the motor
with the motor shaft fixed to a jig.
3. A motor according to Claim 1 or Claim 2,
wherein said motor mounting surface is formed as a
20 plurality of separate islands respectively surrounding
respective motor mounting holes. ' _ :
4. A motor according to Claim 1 or Claim 2, k“)
wherein the motor mounting surface is formed as a
continuous ring about the axis of the motor shaft.
25 5. A rotary electric motor substantially as
hereinbefore described with reference to and as shown in
Figures 1 to 2C of the accompanying drawings.
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