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ELECTRI C MOTOR This invention relates :to elqélré__négbgl-gkégggre

particularly to notor casings therefor ‘and to end fittings for the notor
case. As is discussed hereinafter, in so-called 5 "mniature electric
notors" it is conmon practice. to ndunt at | east one :permanent magnet ;.
internally of a generally cylindrical notor case and to ensure that it/
renai ns properly Iongitudihé¥¥9$¥5gk¥9398d to forma stator lerefor, by
means of bosges forned,qn the.end fitti for..0 the cylindrical case which
extends i nt oF PPl JUEEAEREN BEIALER O AISEETHRITORTES FRALBPER, ( he

convent.i.onal n ffer, ¥ er.. of _di vant ages whi ch we
have%sgoﬂfjg%{a‘k%%%% ergggﬁﬁgkgéugﬁgl%%sgﬁe%%t%rb%F‘?né‘i‘gcordagce with the
preseﬁ@tﬁfwégégﬁg}gﬁﬁyﬁqﬁ.gc&ggg notor is provided with a notor casing

conpri sing cylindrical notor case with an open end and having

at | east onepgel §RAERLLERGACHeFiHAt A2 11PtsdiSal @& circunferentia

wall to provide a stator for the notor; and an end fitting formed of

syt haiiwideare éledtirdc Motard'clidsiii) conmbwsractilcet 6 MBhAL brush gear
bei ng nounted on the end fitting, the end fitting having at | east one boss
ext eraki nheasteonel peroanend maipretc dstemaliky | afiga tgenesdllyrecti on of the
not or and maki ng contact with a correspondi ng | ongitudi nal end surface of
25 t Ry hipdeicalhmokess casiengnd e ensure jthat cbereepaititng hol e or recess
in the end fitting and |located in said hole or recess during assenbly of
the RXIPCHIYehgRgdNinAlly Posiitionad)itdfoEm an8tatPFace of the nagnet

as the end 2. fitting is offered to, the tor ca . o
K“perefor, by meaﬂ% of‘%osses fg%med on {Eg eng ?gttlng for (T
.0 the cylindrical case which extends internally of the

o

motor case. As we shall explain below, the conventional
arrangement suffers form a number of disadvantageé which
we have sought to overcome by the present iﬁvention.
In accordance with the present invention, an
5 electric motor is provided with a motor casihg comprising
a generally cylindrical motor case with ah open end énd
having atlleast one permanent magnet mounted against its
inner circumferential wall to provide a stator for the
\ﬁator: and an end fitting formed of synthetic resin
:0 material and closing said open end, the motor brush gear -
being mounted on the end fitting, the end fitting having
at least one boss extending internally of the motor case
in the longitudinal direction of the motor and making -
contact with a corresponding longitudinal end surface of
:5 the magnet, the boss being a press fit in a corresponding
hole or recess in the end fitting and iocated in said hole
or recess during assembly of the motor by engagement with

a said longitudinal end surface of the magnet as the end



The present invention also provides an end fitting formed of synthetic
resin material for a generally cylindrical motor ‘case of an electric notor,
the end 5 fitting being adapted to support brush gear for the notor and
provided with at | east one boss adapted to extend internally of the notor
case when the end fitting is offered up thereto so as to nmake contact with
a corre?ngding | ongi tudi nal end surface of a pernmanent 10 magnet fitted
internalTy d@fitttimgritsofifarsd tupr tokhe)giokpr @asel separately fromthe
remai nder of the end fitting but partjally press fitted in a_correspondi ng
hol e or recess in {Ihe @resent jinyention Alsonpraridemianend £iEeingurt her

into said hole or_ recess hy Qng%?enpnt with 15 thel(ﬂgﬁ;#ﬁiﬂfl end surface
of a said mfgF@ed of wyndhetiq (Mefin Majertaly LAY B IR case.

iAEf corally % ri%@&a{réqzﬂtw box SRAe.es 1 SRPREF AYLThy Tt SBfnect e
t t | | t with
he. corr Sopatags SNl AaRRE S L B byt dedfeor QoTaBERE! [T

casing. thesed GRIANAN SR Neddd did Whdlh |l &4 ofo Upctenahe Mot or

case and th S urges fu into the e or recess In the end fitting.

25 Tt driiNly W¥ ithd Gictidyadfse WHén PEHd | end a it Pegcisbed by way
of exanple only and with reference to the acconpanyi ng drawi ngs, in which:-

3 Fig. 1A | offdiel up Gherfets) soichd itd imdke woitact edith accordance with
the present invention for the notor case of an electric notor, as seen from
thg internﬂcaﬁnhspﬂndingrﬁnngitudina} end surface of a permanent
/ 10 magnet fitted internaily of the motor case, the boss being
formed separately frém the remainder of the end fitting
but partially press fitted in a corresponding hole or
recess in the end fitting in such a manner that it is
urged further into said hole or recess by engagement with
15 the longitudinal end surface of a said magnet as the end
fitting is offéred up to the motor case.
According to one variant within the scope of the
invention, the boss is integrally moulded with the
k./ remainder of the end fitting but connected thereto by
20 narrow breakable regions whereby,-as a result of contact
with the correspohding longitudinal end surface of the
permanent magnet in the casing, these regions break as the
end fitting is offered up to the motor case and the boss
urges further into the hole or recess in the end fitting. -
25 : The invention is hereinafter more particularly

described by way of example only and with reference to the

accompanying'drawings, in which:-



5 Fig. 1Bis a side elevational view of the end fitting of Fig. -
1; Fig. 2A is a cross-sectionhal view of the -end fitting of Figs. 1A and 1B
in the region of .one boss; Fig. 2Bis a viewsinilar to Fig. 2B partially
10 in section of an alternative ar¥angenent; Fig. 3 is a side ¢l evational
view, partly cut away, of a previously proposed electric notor; Fig. 4Ais
a side elevational view of a boss of one previously proposed electrlc,

notor, shown tqscalpe J_Js'Sg;&q ,gr\g_egwerogrgpér{a Ff:gct_@l%and Fig. 4B isa side

V|em10f t he boss of Fi Referrin flrst to Fi t he_previously

pr opoSORsEracteEd: i aﬁ%"teréﬁ‘é'd’ é?‘??ﬁ%ntpr’cﬂﬁ?fé’ﬂl%t B notor casing
conpr ithien ghok oye sl qu @yl iglddtodlc Mot Cage sderd fomhthée general ly

cl ose axl I one or nore permanent magnets 2 nounted
|nterg§%% |t§é%F§2 ﬁlqgﬁal wal 1. The open end of the case 1 is

pBovi ded wit hFd-m-ed@ fist @& 19d- B faitemmnastmm iaf ridwe remdit eri gl and
havi Ngi@R8 nef JFa03ses 4 described in nore 25 detail below serving to
retain the VV%‘net more or less in position so as to act_as the stator in

conbi nati on WEHF «t H& At & FORsTReSTFioRal Hew of the eMdift 6 al so carri es
a conFytatiog 6fardgss mmratnsad mrlﬂmiz@yi'dh EbﬂJQﬁ{é ods hel d by the end

;11;:){ gg forTh%iend | tt| ng\}6 atsﬁ-é“ ggunt ) &[d'lrjs‘ht | nclg]g‘éngbglrﬁahes 9
adoociiat sectiion b&rmhndlteﬁhaﬂﬁvﬂ1anﬂangémenﬁimaexterlor of the end '
fitting for cequecty 9 N ALY HACWieh Ciddily cut %away,
of a previously proposed electric motor; \~)
Fig. 4A is a side elevational view of a boss of
one previously proposed electric motor, shown to scale
15 much greater than in Fig. 3; and _
Fig. 4B is a side view of the boss of Fig. 4A.
Referring first to Fig. 3, the previously proposed
electric motor illustrated therein is provided with a
motor casing comprising a genérally'¢yliﬁdrical motor case-
20 1 which is generally closed at one axial end and has one
or more permanent magnets 2 mounted internally of its
circumferential wall. The open end of the case 1 is
provided with an end fitting 3 formed of synthetic resin
material and having one or more bosses 4 described in more .
25 detail below serving.to retain the magnet 2 more or less v
in position so as to act as the stator in combination with
the rotor 5 mounted on a shaft 6. The shaft 6 also
carries a commutatof 7 and is mounted for rotation in-a
bearing 8 held by the end fitting 3. The end fitting
30 also mounts brush gear including brushes 9 adapted for .co-
operation with the commutator, the brush gear being
associated with terminals 10 which extend to the exterior
of the end fitting for connection in an external electric

circuit.



VVth a construction of this general type, where the nagnet retaining bosses
4- are too short then, as indicated in Fig. 3, a gap Gresults between the
magnet 2 and the boss 4 al 'owi ng unwanted noverment of the nagnet. 5
Conversely, if the boss 4 is too long, then either the end fitting cannot
be properly offered up to the case 1, or it4needs to be cut by an operative
as part \Qf a fitting operation. Wth a view to overcom ng these
difficulties, it 10 has been suggested to formintegral ribs 4" at the

di stal end of the bos 4sug% §€9¥@rhgtf%gsof4€hfgd?éﬁﬁrgﬁe8§§u{f%hegglng

chosen to have a | engt ear “agal ns ace of the
magnet 2 in th@heumagnasseabab@i%@nb¢ssea éfarﬁetﬂgtéhorbethgnslEghtly

flexed. 15 1ndica¥@a|fntfi§ 09n55r§8§'@nrééﬁi€§eﬁé€wé€n'EHEOHS Bk Qver
t he arrangement where the maghet 1s | 0ose; the following difficulfies are

still encount 3% the )b@%%aﬁsél}ﬂﬁngbgnﬂanﬁ?g E?Vﬂ@€B§stthF magnREq

L\Enghh ht @rg Coneet ge By | l:gftﬂﬁlerwge 01;].1301:00 lon , lﬁhéﬁ eitpap &éoﬁnd
ich the ribs acconmpdat.e eciric_nptors there.

which ihe 7ibsecep, sccarmdele, (BlYLD Yertagell eLoELyl £ogRl gr that

i npracti cabl e;né&ds to be cydt)by Tam opézabiyebasdpanyedfi & fhbtenq fitting

has to be renq&ggr {pgpthe case for any reason; (d). The construction of a

metal nould to produce an end fitting with.the boss of the construction
shown in Figs. 4A and Withsa ieteeske | pyereeping these dlfficphidesingt

i ncreased jg@gn- ﬁ@yrﬁeéﬂdsﬁdj@é@i@a etd nﬁéﬁﬁsmte@wiaﬂyél 89 §6Sthel Biktas. 1A
to 2B, parts mh|$ gqé% égond 4 gartﬁ of i Ffrrangﬁnené 2£ FLge bto 4B
employ the sarf@*fe? TP Tel 1 ]S Shown gs. r

4' being. chosen to have a length such that they bear

against the end surface of the magnet 2 in the fully

assembled condition of the motor, being slightly flexed.

15 .. . While this construction represents an improvement
over_the afrangement where the magnet is loose, the
following difficulties are still encountered:

(a) Because the ribs 4' are of necessity of a
_ fixed length, there is only a limited range of
20 size of gap G for which the ribs can accommodate;

(b) With very small electric motors there is
limited space available within the motor making
k,/ the arrangement impracticable;

25 (c) The ribs may be damaged if the end fitting

has to be removed from the case for.any reason;

(d) The construction of a metal mould to produce
an end fitting with the boss of the construction
shown in Figs. 4A and 4B 1s necessarily complex

30 _ involving increased man-hours and therefore
increased manufacturing cost.

In Figs. lA to 2B, parts which correspond to parts
of the arrangement of Figs., 3 to 4B employ the same
reference numerals, '



5 1In this case, the end fitting 3 is forned of two partsnanely an inner
part whi ch ineludes the brush hol der arrangenent forned of synthetic resin
and identified by the nuneral 3-1, and an outer netallic shield plate 3-2.
5 In one arrangenent (Fig® 2A) the boss 4 is integrally -

i njection-nmoulded with the brush holder 3-1, but is connected thereto by
rel atively narrow breakabl e regions 11 behi nd which lie a hole or_recegss

12. The arrangeseghiis Scasls) thétend fifc@ihggstbs £8Embist biEngyBp to 10 the
not or c 0 contact w.th the

th t al
corresﬁ’o e K ﬂ’()??rbad’r%?r e?ﬂrgu‘?’tf’a‘élé Hcf‘lﬁe%eﬂﬁﬁn?ﬁ?sﬂaﬂﬁégeE resul ting
in a farmgememe fhrmed | of syjnthetfmrmﬁas&m@nidenagiea% the result of

whi ch 4 d f 5 b h hold
1 orce a% |nto(?he hgﬁl;’é]p%é@glif 4'Ztrll 8 0 % on oee

3-1 an t € or recess saCtlonaI
ditensi ons [er¥} enfl Jerangenente(Bigs A4 tlee,els@sanél iae length C of the

reC@S&ﬁ@MIﬁQ%MIﬁ&:IM v%mlbmé Eﬂﬁm ﬁGl?QPrg-Di' ate press fit
in th(i?urg)l e or_recess he, end fittin 20" Ffgs. 1A, 1B and

ul t
2A wi A% e %‘f’%?ﬁ ?’c‘FPJtYle“%IF%‘P‘&I breakable boss 4, after
- fittinmpegifortshd lereeHird |w1'glscmfliéle amtlmle:aae redéssbe2in eRatact with the

Che amianiiidht 34 BABE Y 3 SefBhe [T A orLEREEs dRekhs on 1 he
| Ry ttihe mtqm@asem tife tdﬂestﬂalgrﬂnd af tme eoss nb cmmelstmtut the boss.
Th Fi 2B,
S SKYREdS it \Wipdduidle AASTOAINA AARNISPEDL, Ilf 9.

the boss is separate fromthe renal der 30 bei ng
recei VO§ PEEROS) dagneatece FeshtE #HEiba kP hisl thﬁo the hole or \_,

recesgigedtionct fihd id¥dw D shown in Fig. 2A, the result of
which is to separate the boss 4 from the remainder of the

15 brush holder 3-1 and to force it into the hole or recess
12. The cross-sectional dimensions ¢A and ¢B of the boss

and recess and the length C of the recess are suitably
chosen so that the boss forms an appropriate press'fit in
the hole or recess. As a result, the end fitting of

20 Figs. 1A, 1B and 2A will result in an arrangement in which
the distal end of a boss 4, after fitting of the end
fittings of the motor case, will be in contact with the
magnet 2. There is no question of a gap G remaining.
Equally well, since the amount by which the boss is

25 pushed into the recess depends on the longitudinal N
location of the magnet 2, there is no need to cut the
boss. The system is self adjusting.

In the alternative arrangement of Fig. 2B, the boss

is separate from the remainder of the brush holder 3-1,

30 being received in the hole. or recess and then being
pushed into the hole or recess as the end fitting is
offered up to the motor case té whatever extent is
required to accommodate the permanent magnet 2.



offered up to the notor case to whatever extent is required to acconmodate
the per manent nagnet, 2.° CLAI M5-1. An el ectric notor, provided with a
nmot or- casing conprising a generally cylindrical notor case with an open end
and havi ng at 'l east one pernmanent nagnet unted against its inner
circunferential wall to provide a stator for the notor; and an end
fitting formed of synthetic resin material and closing said open end, the
mot or brush, .gear being mounted aon the end fitting, the end fitting have at

| east one boss extending internally of the notor case in the |ongitudinal
direction ofCldMSptor and making 10 contact with a corresponding

I I tudi nal d f f ih he, b . bei it i
cor Pespont g hol & 4 TRREET POE orRF PV LARGViRD § CRGrh PRseRbd hole or

dur i : f - ' it udi
i face of SHISEI ' adhErdPhY RV SROAOESRbe AL datd Sl BRORPLE! 1O BN
case. 2. deh &ih fddd 1R {mg "B Pasy Nehet pérnasbnt "Baghbe! mbahtad

general ly c;1|ndr|cal notor case of an electric notor, thée end fitting

bei ng adapt eeyd iGh=!PPES ti ks e DFinfSFehPEalDFQ11 860ppooYaded wrhlkoat

| east one boss 20 adapted to extend internally of the notor case when the
end fittisg fidr afHee rmsltop; tawed edw &nd afitvinakeoenedlaof svhbhetic
correspondi ng | ongi tudi nal end surface of a pernmanent magnet fitted
internal ly dfedire materizhsandtdloding saidgopennendsepheamoterf bamshhe
remai nder of the 25 end fitting but partially press fitted in a

cor r espondi rgedm| e ng reewsted ron hthenendi fithingn thehendnfdf&dnghat it is

urged; further into said hole or recess by, engagenent
have at least one boss extending internally of the motor

case in the longitudinal direction of the motor and making

10 contact with a corresponding longitpdinal end surface of
the magnet: the boss being a press fit in a corresponding
hole or recess in the end fitting and located in said hole
or recess during assembly of the motor by engagement with
the longitudinal end surface of a said magnet as the end

15 fitting is offered up to the motor case.
2. An end fitting formed of synthetic resin material

/ for a generally cylindrical motor case of an electric

motor, the end fitting being adapted to support brush
gear for the motor, and provided with at least one boss

20 adapted to extend internally of the motor case when the
end fitting is offered up thereto so as to make contact
‘with a'corresponding longitudinal end surface of a -
permanent magnet fitted internally of the motor case, the
boss being fo;med separately from the remainder of the

25 end fitting but partially press fitted in a corresponding
hole or recess in the end fitting in such a manner that it

is urged further into said hole or recess by engagement

* C L M S *




with the longitudinal end surface of a.said magnet as the end fitting is =,
offered up t.o the notor case. -- 3. -An-end fitting forned of ' 2
syntheticresin material for a geperally cylindrical notor case of an
electric 5 notor, the end fitting being adapted-to support brush .-
gear for the notor, and-provided with at |east one boss adapted to extend

| nvéthathg Qbngfitudinal eade sthFadd o ddid indynst aid eggd up thereto--so
as to make contact with a correspondi ng |ongitudinal end surface_ef<<a- 10
peendn€ittingnds bififered upetoalthe afottdre ca¥ey case, the--boss being
intergrally-noul ded with the remainder of the end fitting but being |
codinect edAnhendt ikkingr foxmede fifaisiynthetiisiisresdior alatextah resul t -of
contact with the corresponding | ongitudinal -end surface of a said pernanent

15foRagngenerally eydindricad poter §_a§(9amfe@51 ]E?Itﬁct‘ﬁu%%eg :n_to ab . —-
| Nol f d-i h 1 fitti n ing behin e
5 RBERR Y| RBSPGRG: FABEHEE BeiDs, PORRHE 10 FRROT bR g sa. d regi ons, as
h defitt] g of f d .-t he .not se., 20 . For a generally
oy fefhr £ok) thaTmbteRy P el Rvilied el B, 1855t ey boww g substant al 1

asadagted o exten Aihf%%z'%f}h%%ﬁ%ﬂ? hotide dad e gﬁ 9. Figures 1A, 1B -

and 2A or Figures e acconpanyl ng aw ngs. 5. An

ol 6fir etERhg’ 15UBTraNelALEY therdAS WUl Y Gidke bdiddle of er ence (o
Figures 1A, B and 2A of t -- acconpanying draw ngs, or Figures 1A, 1B

andifR af cobzeapondingy 1opgdtadingl ehdl Ehilrabel bid 41111 11111 111111 * -

10C:per;anen¥lmagiet fitted internaliy‘éf the motor case, the- - \HJ
boss being intergrally moulded with.the remainder of ﬁhe'_ |
end fitting but being connected thereto by narrow

'~ breakable regions whereby, as a result t.:f.contact with fhé -

corresponding longitudinal-end surface of a said permanent

15 magnet in the casing, the boss is adapted to be pushed —
into a corresponding hole or recess formed -in fhe end
fitting and lying behind the boss in the longitudihal
direction of the motor, breaking said regions, as the end
fitting is offered up to the motor case. )

20 4. For a generally cylindrical motor case for an
electric motor, and end fitting substantially as o --
described herein with referenee to Figures 1A, 1B and 2A -
or Figures 1A, 1B and 2B of the accompanying drawings.
5. An electric motor substantially as described herein

25 with reference to Figures 1A, 1B-and 2A of the

accompanying drawings, or Figures 1A, 1B and 2B of the ' -

accompanying drawings. L
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