A\ X5 %

i éLECTRIC MOTOR ASSEMBLY Thi's invention relates to electric notor

assenblies. So-called "m-niature" electric notors are conmonly enpl oyed in

aoqow driven device such as tape recorders, for exanple. Often such notors
npgg?e a notor proper within a shielding case and a control circuit for

cont ling notor revolution. Control cirxruits for such electric notors are

bei ng made j ncreasingly conpact as a result of mniaturizing of circuit

el enents by the use of integ/BLECHE ) R ARG SEMBE technlques and by
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. integrated circuits and like techniques and by mounting
the control circuit on a printed circuit board. As a
'resnlt of such miniaturization, a problem arises'in how
effectively to dissipate heat generated in the integrated

. eircuit.

N It has previously been suggested to overcome the heat
dissipation problem by installing a printed circuit board
incorporating integrated circuits outside the shielding
case, or alternatively by employing a metallic board
having a high heat dissipating effect as the printed
circuit board. Provision of a printed circuit board
externally of the shielding case may require that
additional'space be provided for the motor and related
parts.' Use of a metallic printed circuit board, on the
other hand, may giVe rise to increased material costs.

W, The present invention has arisen from our work in

seeking to overcome these problems. ' |
In accordance with tl:e”‘gﬁesent invention , there is
provided an electric motor having a motor proper and a
printed circuit board, on which a control circuit for
" controlling the motor is mounted, both installed in a
| shielding case, and including an elastic member providing
" a heat conductive path between an integrated circuit heat
 dissipator in the control circuit and the shielding case
' so that heat generated



provided an electric notor assenbly having a notor proper and a printed
circuit board,-on which a control circuit for controll.ing the22f§§£ | ¢S

mount ed, both installed in a shielding case, and includi ng an 2&33
menber providing a heat conductive path between an integrated circuit

di ssipator in the control circuit and theg shielding case so that heat

gener at ed
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Vi ew of a @ase arid esgli@célastpotmempbenstructed in accordance with this

i nventi on;

as seen in the dir
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2174253 2 in said integrated circuit is dissipated to ,said
case via said elastic nmenber. The invention is hereinafter nore
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' Fig. 1 is a longitudinal cross-sectional view of

a miniature electric motor constructed in accordance with

this invention; | -
Fig. 2(A) is an end elevational view of the motor

of Fig. 1 as seen in the direction A-A with the shielding

case cover and damper omitted and the side wall of the -

‘case in section;
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Fig. 2(B) is an enlérged sectional view through the
motor of Figs. 1 and 2(A) taken along the line B-B in
Fig. 2(aA); and | |

| Fig. 3 is a view similar to Fig. 2(B) for an

alternative embodiment. ,

fig. 1 shows the general construction of one
embodiment of miniature motor in accordance with this
invention. The motor proper 1 is installed in a shielding
case 2 which inéiudes a shielding case cover 2' for
closing its open mouth. To maké the motor-SiZe compact,
a printed circuit board 3 incorporatihg'a'contfbl circuit
comprising capacitors, integrated.circuits (ICs)5, etc. is
installed in a space between the motor proper 1 and the
shielding case cover 2°'. Elastbmeric vibration dampers 4
and 4'.are used to prevent the motor pr0per'l and the
printed éircuit board 3 from moving within the shielding
case 2. | - '

This invention permits the printed circuit board 3
to be installed in the shielding case 2 as. shown in Fig. 1,
and for the heat in the IC 5 to be effectively aissipated.

In the first embodiment shown in Figs. 2(A) and
2(B), a housing 9 in which an elastic member in the form
of a metallic spring 8 is installed is provided by
forming a through-hole on the printed circuit board 3 and
the vibration damper 4'. The location of the housing 9
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al ternative enbodi ment . Fig. 1 shows the general construction of one
enbodi ment of mniature notar in accordance with this 20 invention. The
ot gr--proper 1.is installed in a 5hi el di ng case 2 which includes a

shi idl g case cover 2' for closing its open nouth. To nake the notor size
‘conpact, a prlnted circuit board 3 incorp@grating a control circuit
conprising capacitors, integrated circuits (1Cs)5, etc. is 25 installed in
a space bet Wréépom%opthaen.ota&lidd of thieihbiaty mmer €' of

El ast omeri ¢ Qi br ers. 4 are uys d to ev. t he notor proper
1 and the pr éﬁécgrcﬂﬁggbﬂﬁFa ﬁﬁhﬁﬂ:# tﬂﬁ t%€q%%|elding-case 2.
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the 1C 5. Tre mwnedspitngak_ess eladt icf contaattwithalbgthobtbecti ve net al
haVi“Q gomdéﬁfglding case cover 2' and the heat dissipator 6. It
will preferably also make elastic contact with the
vibration damper 4'. As a result, the heat generated in
the IC 5 is transmitted from the heat dissipator 6 to the
shielding case cover 2' and further to the shielding case
2 proper via the metallic spring 8, and thus effectively
dissipated by the shielding case cover 2' and the
shielding case 2 proper, both having larger heat
dissipating areas. The metallic spring 8 not only plays a
role in heat conduction but also serves as a grounding
‘means because of its electrical conductivity. Where there
is a particular need to electrically insulate the metallic
spring 8 and the shielding case cover 2', an electrically
insulating sheet, such as a plasticssheet, may be
interposed between the metallic spring 8 and the shielding
case cover 2°'.

Y, The second embodiment of this invention shown in
Figure 3 has a similar construction to the first
embodiment shown in Pigures 2(A) and 2(B). Whereas the
outer periphery of the metallic spring 8 makes contact
with the shielding case cover 2' and the heat dissipator 6
in the first embodiment shown in Figures 2(A) and 2(B),
the spring of the second embodiment shown in Figure 3 is a
coil or compression spring with its respective axial end
faces making elastic contact with the shielding case cover
2' and the heat dissipator 6. '

In the foregoing embodiments shown in Figures 2(a)
and 2(B), and Figure 3 the elastic member was a spring 8.
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conductivity. The outside dianmeter_of the nmetallic spring 8 in its unbiased
state is chosen to be larger than Fhe separation P between the shielding
cale cover 2' and.the heat dissipator 6. Consequently, with the metallic G
spring 8 installed, it nmakes el astic contact with both the shielding cases "
cover 2' darwishinventidnsshpwewerG. is not |1jmited abobythiso nake el asti &

contact w ibrati 4' , Rerated in
the IC5 ié&éﬁﬁ%ﬁ%ﬁ?édh??o%&{;%?%eﬁeﬁéi%ﬁ%grlé 6g{>§8t E‘gggﬁlggl di ng case
cover 2' menductivity, far exaznlieg made of rlectricallivecoprdatilvespring
8, and thuysigéteméiryel y di ssipated by the shielding case cover 2' and the-
shi el ding case 2 proper, both having | arger heat dissipating areas. The
metallic spring 8 not only plays a role in heat conduction but also serves
as a groundi ng neans because of its electrical conductivity. Were there is
a particular need to electrically insulate the netallic spring 8 and the
shi el ding-case cover 2', an electrically insulating sheet, such as a

pl asti cssheet, may be interposed between the netallic spring 8 and the
shi el ding case cover 2'. The second enbodi nent of this invention shown in
"Figure 3 has a simlar construction to the first enbodi nent shown in
Figures 2(A) and 2(B). Wereas the outer periphery of the netallic spring 8
makes contact with the shielding case cover 2' and the heat dissipator 6 in
the first enbodi mrent shown in Figures 2(A) and 2(B), the spring of the
second enbodi nent shown in Figure 3 is a S



coil or conpression spring with its respective axial end faces making

el astic contact with the.shi.el ding case cover 2' and the heat di*ssipator 6.
len tte foregoing enbodi nents shown in Figures 2(A) and 2(B),.and Figure 3
the-%LgStic menber, was a spring 8. 3a This invention, however, is not

limted to this arrangement: any elastic nenber having good thermal
conductivity, fer exanple, nmade of electrically conductive elastoneric 4
material, nay be used, in place of the netallic spring, as a neans for

transm tting g heat, dRe s akdd, te dlace 46 ¥hé ndEafees égsﬁmxgheaebove
- description, this invention enables the production of enbodi nents of 5
mniature el &N FOEW WFanSRHHRT Whe heat Fererated hrcthe F€uPt board

incorporating a contrad wilTubé séen NEicHh |k | A1500€ deSbE£hEisg, Cares heat
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optional Iy elmiciidioatd ebachkicic mdtyor T £| aatpactesbes, infwelentaically
CondUCtive’l¥%ﬁﬁ%éﬁ(%€§%ﬂ§k(%$§¥é incorporating a control circuit is
' installed inside a shielding case, heat generated in an IC
“being transmitted to a shielding case having a larger heat
dissipating area via an elastic member having good thermal
10 (and optionally electrical) conductivity. The elastic
‘member, if electrically conductive, has a grounding effect
- which is beneficial. The elastic member contributes
significantly to cost reduction since an inexpénéive printed
circuit board made of phenol and other synthetic resins can
15 be used as the printed circuit board itself need not

. dissipate heat generated in the IC.



»whi eh is benefi.cial. The elastic nmenber contributes significantly to cost
reduction since an inexpensive printed circuit board made of phenol and
ofher synthetic resins can 15 be used the.printed circuit board itself .
need._.not dissipate heat generated in the. IC 1. An electric notor s /%
assenbly having a notor proper and a printed circuit board, on which a *
control ciCELAIMStor controlling,thgmBRfor is nounted, both installed in a

s R T
7 AR AR S R R

cssen) . S6eg" dhiel SeChaRchd Sl "1 G5 B | 0n bl s OBadaTr
assenbl y aGRgr $haguidnl An"el e bale GGV 1414 hent ormed of an

electrically an her 'y conductive el astoneric naterial and is

construct egdof@uative palth Petsiden anitivtegrdted heisduttdheatcase, with the
heat di ssipator and wth the el astoneric vibration danper. 4. A not or

assenbl y adtssdpagotro ifi the zontrdhicicwitrand the shieldingechse
conprises a netallic spring a housing for said netallic spring being
provi ded bsof thatnheat: meneyatesd dn the dnkegratedi etueviboddd and the

dissipated to the shiélding case via the elastic member.
2. A motor assembly aécording to.CIaiﬁ 1 including an
elastomeric vibration damper disposed between the circuit
board.and the shielding casé. | |

3. A motor assembly according to Claim 2 wherein the
elastic member is formed of an electrically and thermally
conductive elastomeric material and is constructed so as
to make elastic contact with the shielding case, with the
heit dissipator and with the elastomeric wibration damper;
4. A motor assembly according to Claim 2 or Claim 3
wherein the elasﬁic member comprises a metallic spring} a
housing for said metallic spring being provided by forming
a through-hole in the printed circuit board and the
damper,: disposed at a location corresponding to the
location of the integrated circuit heat dissipator, and
constructe@ so that the outer periphery of the metailic
spring makes contact with the shielding case cover and.
with the heat dissipatﬁr. .__

5. A motor #ssembly according to Claim 4 wherein the
metallic spring is a cdil spring positioned wifh its‘

respective axial end faces in elastic contact with the
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shielding case and the heat dissipator.



t'darrpe"r di sposed at ‘a | ocation corresponding to the |ocation of the

integrated circuit heat.dissipator, and gﬁnstructed so that the outer

gpe(rphery of the netallic spring nakes centact with the shiel ding case
\ﬂ/ﬁnd with the heat dissipator. 5. A notor assenbly according to

wh h N h
rei"p‘;‘cf. WAC MBI\ RS ERRSNS o) e??erei‘n %o SRV BReBSAha BIRINL LD Ly
the heat d t di
O ai m wher SHE ﬁ#ﬁémmﬁ%é@ g A
el astic merdygy £8 ﬁ&mﬂé?vbgfnéahﬂsﬁéébdcemg%kr‘iaeoﬂaﬁdmt ween

t he heat d|SS|pator an the shiel ding case cover not or assenbly

accordi ng tHasd AdRdudbBré pathebetweéhCctianheati aiskipatioraland ahewe! | as
thermal |y conductive, and an electrically insulating sheet is interposed

bet ween t hglielding eaderconert he shi el ding case cover to provide
el ectrical insulation. 8. An el ectric notor assenbly substantlally as

her ei nbef orf. desk mdfkear wassenblyr ancerdingntioaclsimé Whexednadhenpanyi ng
dramnngs elastic member is electrically as well as thermally
conductive, and an electrically insulating sheet is
interposed between the elastic member and the shielding

case cover to provide electrical insulation.

\—/
8. An electric motor assembly substantially as
hereinbefore described with reference to and as shown in
the accompanying drawings.
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