2202687 ELECTRI C MOTORS Thi s inyenLioh relates to electric notors, and
particularly to mniature electric notors of the kind used as drive units
{in tape recorders and other audio equipnent. It is especially concerned
wi t it he prevention of electrical noise caused by commutati ng ,§ps s ar

| eaking to the outside of the mtorgﬁp%i%ﬁgi se is smll
particularly in what are known as mnratu Ctric nmotors has been a
maj or problemin autiis etk OMEISn WWET £edd ot dlUal dtr & hbEoF&P #Rgced or

transmtted sound is such as to render any extraneous sounds audible to an
extent that itpaarhinssnylpfteainidturerésdtric mdtdre SfUtIREERind Thé&d
noi se can be reduced by effectively enclosing the notor in a conductor

shi el d. Wher e ashadlmiterunichs i in tape| patorderts yand noitloét vaudiel has an open
end the open end may be closed by a conductive cover plate. However,

el ectrical noietmipments dtpoierespgciably coneexnad gotth etletri cal cont act
s assured between the cover plate and the notor housing. The present

i nventi on addRESaNtIRN HhRlegigniead neire 3used by wemmutatbngr design

i'n which an electrically conductive housj i i ntai ned- in good and
el ectrical cortBRk Ry vt m%t%uti%{‘?%r‘h’?a P ve shield. To this

, di ' ' t f |l ectrd t
Thstalled in an nolettEn Moidle £ETRMED Snd pACESH Y IR fheE pen
end and an oppasd tﬁ&#fb%@%iﬁié%f% C%i;él:@f% MEESHs WL 158¢h 1 8 RhPSEd by
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metallic plate received wwthin the bo
' problem in audio equipment where the quality of the

&\J reproduced or transmitted sound is such as to render any
extraneous sounds audible to an extent that it adVersely
affects the performance of the equipnent. ‘This noise can
be reduced by effectively enclosing the motor in a
conductor shield. Where the motor housing is electrically
conductive and has an open end the'open end may be closed
by a conductive cover plate. However, electrical noise
‘remains a potential problem unless good electrical contact
is assured between the cover plate and the motor heusing.
The present invention addresses the above problen,
and seeks to'provide a motor design in which an
electrically conductive housing is.maintainedlin good and
electrical contact with a cover plate to form an
"effective shield. To this end, aecording to the invention '
the components of an electric motor are installed in an
housing comprising a tubular metallic body with one open
end and an opposite substantially closed end,'which open

end is closed by a metallic plate received within the body



2 wall, the outer dinensions of the plate being at |east equal to the

i nsi de" di mensions of the body wall to ensure a tight fit of the pltate in
the body, and ridges being formed on at |east one of the outer periphery 4f
the plate and the inner surface of the body, at said one end thereof to -
ensure electrically conductive engagenent therebetween. Normally, the -

ridges are fo 0 PHLa 4 | | tyhes , may
extend conti n&ggg'l'y%gtreh?rlﬁ er mﬁﬁ%ﬁlﬁsﬁgﬁﬁeﬁéﬁoﬁ%r%ﬁ E%tgr]é surface
of the plate. ebfiallr ¢ocithRd inEiad HiMehsiond bf RN By YdIEL LS Endidre

fitted to the body such that the open end of the body wall extends beyond-
the plate. Thetightr fdithgfwahe Fladtee ipahe Bbdy, tdd holhgedybdind he body
wal | at the open end being staked so that at |east part of the body wall is
pressed into tbhemedaba atTlealsddpne afbrthmimritdy periphery cfische tpkhte
but may be a shield case extending over the outside surface of the housing
so as to envehpg the Honerm gurfiaceiathdihe hody tate saidrong send ntlyebeof
press fit into the body, .normally against a |ip or shoulder fornmed within
the body. As ¥PsE€Rs¥EE &&Sﬁ&?%ﬁik%%sQBnqqﬁ¥§Wﬁmﬁﬂ9%§PmﬁﬁFf?hﬁ%?k#ﬁween-

Conetruct| on. NRERRSTRy ENF OGas AR THTHAL & (Y Serek Bt FBhEERl o

even eli”inatggrface of the plate, and may extend continuously or
intermittently around the outer.poripheral surface of the .
plate. - . :; | B

In.preferred énbodiments of thé invention, the plate
is fitted to the body such that the open end of the body
ﬁall extendé beyond the plate. The protfuding wall at the
open end of_the bodfnmay be the body wali at‘thé open end
being staked so that at least part of the body wall is
pressed into the plate. The body is conveniently the
motor case itself, but may be a shield case éxtending over
the outSide sufface of the houéing so as to envelop the
housing. In éither form, the cover plate may be a press .
fit into the body, normally égainst a.lip or shoulder g,ﬁ
formed‘within the bqu. .

As discuééed obone, motors of-the invention can
funotion excellently'to_prevenﬁ electrical noise.from
leaking with.a-simple construction. Not only can the
leakage of eléctricél noise bo'reduced or.even eliminated,
but also the strengtn of the joint beﬁween the cover plaﬁe
and the nouSing is enhénced._ ’

In preferred embodimenfs.of the invention, minute

: :idges are provided on the outside circﬁmferential surface



“but also the strength of the joint between the cover plate and the housing
I s enhanced: In preferred enbodi nents of the invention, mnute ridges are

iprovided on the outside circunferential surface. 3 of the cover plate,
whith cut into the inside circunferential surface of the body as the cover
plate is press-fit into the body, ensuring a positive electrical contact

t her ebet veen. offignd WEPEEOBLULL] BRYCRCCHESEhtbeEnky iHBYaal example and
with reference to the acconpanying draw ng wherein: Figure 1 is a

perspective végheahrébenbialCeireacenBeNERbSbelyaascthedcovelr pllatecis

I nvention; Figure 2 is an enlarged perspective view of the portion A of
Figure 1; andprégs+£if iate thegbbdgi nehsaedhgoa pbsitdireaelectricadi at ure
el ectric notor, showi ng the principle conponents thereof. Mniature notors
of the conventonbatttherebetweenst be described with reference to Figure
3. This notor has an housing made of an electrically conductive netallic
material and fornmed into a bottomed, hollow cylindrical shape with an
opening at one end thereof. A stator 2 and a_rotor_3 are installed in_the

housing, and a covEResiRKEBtiPN.N1dLBPN| BS| ARSCEiREE: PYeVAN: OF g*ambde
formed into aaﬂﬁs%iéﬁa?SfE%eBEée Byt£2tgggo%8a%9§n8pggga n%owherein:

Figure 1 is a perspective view of the principle
components of én embodiment of the invention;

- Figure 2 is an enlarged perspective view of the

portion A of Figure 1; and

Figure 3 is a longitudinal section through a known
miniature electric motor, showing the principie components

thereof.

Miniature motors of the conventional type will firsﬁ
be described with.reference to Figure 3. This motor has
an housing made of an electrically conductive metallic
material and formed into a bottomed, hollow cylindrical

\\; shape with an opening at one end thereof. A stator 2 and
a rotor 3 are installed in fhe housing, and a cover 4
made of an electrically conductive material and formed
into a disc shape is fixedly fitted to'the opening to
close the open ehd of the housing. Brﬁshes 5 are mounted
on the cover 4 and make sliding coﬁtact with a commutator
y _ _

In the miniatﬁre motor of Figure 3 a probleﬁ exists
in the electrical noise caused by the commutating sparks

generated during sliding contact between the brushes 5 and



cl ose the open end of the housing. Brushes 5 are nounted on the cover 4 and
make sliding contact wwth a commutator 7. In the mniature notor of Figure
3 a problemexists in the electrical noise caused by the comutating sparks

generated during sliding contact between the brushes 5 and 4 the WYL

commutator 7 |leaking to the outside of the4mtor. This is because the covar.

4 is sinpl d with th d-f f the .wousing,l and there i
nsuf 11 o) cnt BNBCEPRUMESERR 2c L oAKMBLAh G CHFSELAF 18 AR cot i cal

contact betwe he_h ' 1 d var _ .y ' ans of-
I ncreasi ng th!gﬂ%léi gF gg%?g%{e I'tg‘%gt_ Igl'l@)%é"'tc\%e;,\!lns t iﬂ%gr%a%%ydi?ﬁ}ﬂc%ver 4
have been proggafdenthicale! BE ¢HE H3UEIMY 19 Wi tHer e o BlsdfRicaume 4
and enpl oyi ng ram/Pornlng. hese proposdl s,” however, involve increased
material consgypbtpicalNeoptaet HeitWecttbdth. aAb IdHERA PbdBEiFact uri ng
costs due to the additional fabricating steps. Figure 1 is a perspective
vi ew of an enbddctpitaldl cohitactnbetviean itheVhcisindga paid tiss ecovetr caf ed

by the sane reference nunerals shown in Figure 3. Figure 1 shows the stage .

in notor assetheyefbres yariocuspmeamss dfutindreasing tlietaxinhaentach

installed in the housing 1. A notor control circuit board 8 is visible

through the opengthdbetwesn fkbesheysing |1) andykhe roven 4 have begnni nut e
proposed, which include increasing the thickness of the |
cover 4 and emﬁioying draw forming. These proposals,
however, involve ihcreaséd material consumption,'increaSed_
motor weight, and increased manufacturing costs due to the
additional fabricating steps. |

Figure 1 is a perspective.view bf an.embddiment of

this invention in which like parts are indicated by.the
same reference numerals shown in Figure 3. Figure 1:shows
the stage in'motor assembly where-éllncompOnents but the
cover plate 4 have been in#talled-in the housing 1. A

motor control circuit board 8 is visible through the open.

end of the housing 1. 1In Figure 1, a plurality of minute

ridges 4a are provided on the outside circumferential \aﬁ

surface of the cover, as is more'clgarly seen in the
partially enlarged view of Figure 2. The outside
dimensions, or outside diameter, of the cover 4 are made
at least equal to, or slightly larger than the inside
circumferential'diménsions, or inside.diameter, of the
6pening la of the housing 1. |

When the housing 1 and the cover plate 4 are
constructed in the abovementioned fashion, the cbver 4 is

fitted to the dpening.la of the housihg 1, as shown by an

.

-



ridges 4a are provided on the outside circunferential surface of the cover
as - is nore clearly seen in the partially enlarged view of Figure 2. The
-out si.de di nensions, or outside dianmeter, of the cover 4 are nade at | east

equaﬁﬂto, or slightly larger than the insidg circunferential dinensions, or
i nsi de diameter, of the opening la of the housing 1. Wen the housing 1 and

t he cover pl at ' $nCER ched,| o] t dﬁgggg cover
4 is fitted tosfﬁgaoggn?ngth'gf ?Pg F?ﬁ??nglfgggsb?ﬂg by a%&?aggﬁarrow

in Figure 1, aseheres@itabledm@ind BhesSthe BPEnOhBRsinY Y. Wians into.
t he open housing end. The mnute ridges 4a shown in Figure 2 cut 1nto the

i nsi de circunfminutearidgesaca showheiapgigusel 2 eht! ateowniendnkiged t hus,
as the cover 4 is press-fitted to the housing 1, electrical contact between

them can be posircumfgrentdapl sap€dceTbe theubpeniifdgeia oifi theahousipigcal |y
of a cog, or knurl shape, or resenble the mlled edge of a coin, are
continuously phbdi thusevas the eavere4odsspitess-fitirkdr &ot ithe housdng Af,
the cover 4. Substaniially the same effect, however, can be achi eved by
provi di ng t hesBlerhgisalncepkactehetyesn them grs beoposdtived¥on over the

i ' . h d -fit all ( f th I nut
i dges can bo SEREBBLASHRAr opPhe, BLYUERFAJIERY oMBARE: 5P YRR Hladess

and ot her ”ECh88§Fa$r knurl shape, or resemble the milled edge of a
coin, are continuously provided over the entire_outside
circumferential surface of the cover 4. Substantially the
same effect, however, can be achieVed by providing these
ridges intermittently or in a distribuﬁed fashion over the
entire circumference. The shape and ﬁress-fit allowance
of the minute ridges can be selected appropriately taking
into consideration the hardness and other mechanical
properties of the metallic materials of the cover and
housing.
| It is of course necessary to maintain a sufficient
axial length of tﬁe housing to receive the cover in the
U opening of the housing. However, the housing and the
| | cover can be fitted even more firmly by forming the edge
of wall of the housing in such a manner as to slightly
protrude from the upper surface of the cover after'the
. cover is fitted, and staking partly or entirely.the edge
of the housing to ensure a.firm grip on the cover.
The.émbodiment of the invention just described has no
other motor éomponents on the cover. However, the same
effect can also be achieved in a miniature motor in_which

bearings and other motor components are provided



2, or a sh|a<?QEﬁﬁ?k%¥w§%é@e%$E

properties of the netallic materials of the cover and housing. It
| ength of the housing to

course-necessary to nmaintain a sufficient aX|aI

receive the cover in the opening of the housing. However,
formng the edge or wall

t he qover can be fitted even nore firmy by

edge of the housi nsure a

However, the sane effect can al so be achi eve

|rn1gr|p on the cover.

the invention just ﬂf‘éc&w&i—@é&fanoabefhavgeﬁsm&pa

m ni at ur e” not or

S
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t he housi ng and~\

‘i.

of the

housing in such a manner as'to sllghtly proFrude fromthe upper surface of

the cover aftef, éél%{%&/%rwzléhféﬁ% gpd staking partly or entirely the

The enbodi nent of
Bﬁ”ftﬁe%lfa?:‘ixc Shape -

bearings and @fhathdidFer PIOEE sy IbE atnérdeﬂan c8ribhlaw, 2ty Wyakhp1ee
cover. The cross-section.of the hou5|ng and the planar shape of the cover

pl ate nmay be qdlargdriall. ciMoréover| oélexbpitalpabigenahn al/Bocecreduced
el ectrical noise can also be reduced even in a construction in which an"
entire notor ievemva apeconstzutbionwinywhichi anl ehbdyewmbltoxr dever plate
general |y as described above, with both made of a shielding naterial,
as al unm num oren¥ekopsd mmelh@ylmr cxkangrécathbgdm withbey covexi plate
housi ng may be either a notor ie that is in,close contact with the stat or

bedcahoye, with path made of a

such

shielding material, such as aluminum or an aluminum alloy

for example. ‘Thus, the abovementioned housing may be

~ either a motor case that is in close contact with the

ch

~

stator 2, or a shield case provided over the motor case in

such a manner-as to envelop the motor case.

.The shield

- case used in this variant has almost the same shape as the

motor case.

With the embodiment of the invention just described,

the following benefits can be obtained:

(1) The thickness of the metallic material of =

which the cover plate is made can be reduced}

and the axial size of the motor can also be

reduced because no drawing operation is

' needed. This results in a saving in material

cost and a'compact motor size.

(2) The minute ridges provided on the edge of the

cover can be fbrmed simultaneously with the

forming of the cover, leading to improved’

machining accuracy.

(3) Since the minute ridges provided on the edge

of the cover plate slightly cut into the



"such a manner as to envel op the notor case. The shield case used in this
vari ant has -al nost the sane shape as the notor case. Wth the enbodi nent of
:the invention just described, the follow ng benefits can be obtained: (1)
_TheiLHiCkness of the metallic material of jch the cover plate is nade can
be reduced, and the axial size of the notor can al so be reduced because no

drawi ng operation is needednsiie di%dﬂi%ﬂéh@iéﬁ@n{l?edﬁ@f eéﬁégbcg&%);nﬁg

a conpact notor size. (2) The m nute ridges prov nthe e

cover can be formed sinult alkutdical idortet Betwkerntidhouyiig akfd
to i nproved machi ni ng accuracy. (3) Since the mnute ridges provided on

the edge of the cover plat ecstemipllatec an e nidimtained RBidle if a
circunferential surface of the housing, electrical contact. between the
housi ng and the cover pl at ®léding fidimt axistized film,a fomigy Mattter or
oxidized film foreign matter or any other electrically non-conductive
substance adheres to the i @&WdOthex sHastaigadlys nonmaeniuativeousi ng.

Thus, variations in notor (:sr'l]l rs%%[necrei Satc;h%éi'_ecsar{obethe inside
circumferential surface of the housing. Thus,
variations in motor characteristics can be |

.substantially’reduced; and quality can be

) | materially improved.

o (4) In connection with (3) above, process control
and production control can be facilitated, and
productivity can be improved since there is no.
need for a cleaning process to remove the
aforementioned electricaliy non-conductive

substances.



substantially reduced, and quality can be nmterially inproved. (4) In
connection with (3) above, process control and production control ‘can be
facilitated, and productivity can be inproved since there is no need for 2
cl eani ng process to renove the aforenention §d el ectrically non- conductlvaJ.'
substlances. CLAIMS: 1. An electric notoP in which notor conponents are

installed in . ing conprising a tubular netallic body with one open
end and an op ubstantially closed end, which open end is closed by a

rate bei ho a1 cad SAEEES AEERRoRY *ﬁ#ﬁ&@?ﬁﬁ%m PupfusEsa, 2he ?ftéhe-
| ensure a U ghtydddasiied hen AlASohOiAGechadk: o R0 4! SR RE ALLEA TRBR

| east one of the ou er perip d t € I nner sur

body at said Qilﬁl:heflﬂ-né *I?;Sé‘r?feﬁ& &Na VAR %ﬁ&éit&aéh%fﬁﬂﬂﬂﬁ W%g%%%%&e”e”t

t her ebet ween. 2. An el'ectric notor accordin rein sad
ridges are forenm @hide dpaxeremrwh@lebeaursiraseme{:aMQcpbahee $eceitied

electric notor according to Claim2 wherein said ridges are formed over the
entire outer pertihphertie aodyuceadbl, tthepbater dimensions of the plate
| being at leést.equal to the inside dimensions of the body.
wall to ensure a tight fit of the plate in the body, and.
ridges being fdrmed.on at least one of the outer periphe:y
of the plaﬁe and the inner surface of the body at said one -;”)
end thereof to ensure electrically conductive eﬁgagement kj
" therebetween. | ”
2. An electric.motor according to Claim 1 wherein said
ridges are formed on the outerjperipheral surface of the
plate. |
3. An electric motor according to Claim 2 wherein said
ridges are formed over the entire outer peripheral surface
of the plate. |
4. An electric'motor according to Claim 2 wherein said
ridges are formed intermittently over the outer per1phera1 '\df
surface of the plate in such a manner as to be dlstrlbuted 
at two or more locations.
5. An electric motor according to any preceding Claim .
wherein the piate is fitted to Fhe body such that the open
end.of the body wall extends béyond the plate, the body
wall gt the open end being.staked so that at'least part 6f
the body wall is pressed into the plate.

6. An electric motor acdording to any preceding Claim

wherein the body is a motor case.

| R ) O
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~ 4. An electric notor accordlng to daim2 wherein said ridges are forned

internmittently over the outer peripheral surface of the plate in such a

- . manner.as to be distributed at two or nore |ocations. 5. An el ectric

* mofor, according to any preceding Clain1mherﬁin the plate is fitted to the
body”such that the open end of the body wal Tt extends beyond the plate, the
body wal |l at the open end being staked so that at |east part of the body
wal | is presséebeint3nteleptnie. m@torAﬂC©¢€@lnGctﬁD§0Y afc6laimg lotany
preceding Cl aimwherein the body is a nmotor case.
1111111111111 ™henein 1ihe jbody 7is aﬁhé?%@t??’éenﬁ%?nﬁ%‘érﬂ?ﬁﬁ theany of
Claims 1 to 5 ergln the_body shi el d case extgendin ver he out si de
sur f ace - of théymkﬁﬁé?mfgiﬁ%ge %kéﬁQ%l RousiRI 8RR gtogen e FR€tric notor
substantially gﬁ?eﬁgrlbed herein with reference to Figures 1 and 2 of t he
acconpanylng

8. An electric motor substantially as described herein
with reference to Figures 1 and 2 of the accompanying

drawing.
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