COVMUTATOR This invention is concerhed wi‘th ¢omutators and nore
particularly with comutators adapted to facilitate the construction of
rotors for electric notors. As we shall explain below with particular 5
reference to Fig. 3, difficulties arise i & providing the w ndings in
so-called "mniature electric notors" parti- cularly in view of ,the

tendency to thinner notors (i.e. notors of 'l esser axial extent 176:‘\‘?

accordance with a first aspect of thecgwa&,OJRO ~invention, we provide a

comut at or adapted for axial nounting shaft together with a
rotor core and rotor w ndings; the commutator having a plurality of
angul arly separated conmifhi®rirnvgntiaos isdcoasgecedy &iddmaammuira tors) tesd

associ at ed t herggyd ds; ad $9+AS ndgener | of J:UF
the rotor axi snﬁ!thr%é‘ggjéen%!mé rotg?glgi cgﬁ‘gﬁ%gi %rgprgg\??’lc?g)c? ﬁﬁ%%ﬁgnﬁ .

means adapted fidte |TRRE FRACEHHRR cRfmTiPkPBF £RTpSIRCItSH oM S ot or shaft in
a selected angular orientaéiwe skadli geplaihhBenewoiviett @artiiciildrocati ng
means conprd se projection . . the distal ds .of which are adanted for

| ocati ng thge prrgejééc’fef% S g\?t Th cgf rgls'%%ﬁ&u?‘igllegcgrﬁﬁﬁ REY PA§ Zﬁ&g (s
rotor core of origudingstimnsgrealbedt lmanthéureosdestatiicomodforsd] patitsi-al

end portions, 3.1(151] JrﬁF X4 d ril i : darised far
general ly fixedly atno ﬁlﬁ {%Jé §‘§ ’fﬂgo%??‘?g? }[M(% t% é’gr&%trgr core, @h’eer'eby
firstly enabli MPEATRING brssee awial grEENEYS Wi th the said comutator in
a tenporary position wthrd hecsstdadest @itRnd EQEE%OE%P%%EVldE_tSHéTEJﬂéééht
| ocate the C{DI’OJ.eCtIO'n,S w thin the, key hol es and secgnd y .enabl %the
conﬁu‘t ator% o BRI 30ve REQWHES RofEMRPERTOZ ddgPERENEHO T &Fti%ns
engagi ng w t h smhthikidyg ot es wéiedr t Sradendoggthper atiithn a Toteserddrd 1and
conpl ete. The invention al ext.end s, for _electni Q wherein
t he rotor corrprrl%stébsrt éfp qujo%)'?é)sshaért?g ?io{?@uE%SE: ha%m%_ 8 blu%?‘lﬂttj bE
angularly separated commitator segments and respective

commutator tongues associated therewith and adapted to

15 extend generally outwardly from the rotor axis in the
assémbled rotor, and being provided with lccating means
adapted for locating the commutator in position on the
rotor shaft in a selected angﬁlar orientation relative to
the rotor core, which locating means comprisé'projections

20 the distal ends of which are adapted for locating the
projections within corresponding locating key holes of the
rotor core of cross-section greater than the cross-section {
of said distal end portions, and the proximal end portions )
cf which are adapted for generaily fixedly mounting the

25 commutator to the rotor core, thereby firstly enabling
winding of the rotor windings with the said commutator
in a temporary position with the said distal end portions
serving simply to locate the projections within the key
holes and secondly enabling the commutator to be driven

30 axially home with said proximal portions engaging with
said key holes when the winding operation is essentially
complete.

The invention also extends to rotors for electric

motors, wherein the rotor comprises a rotor shaft, a
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"2" lamnated rotor core generally fixedly nounted in position on said
shaft, and having a plufrality of locating key holes formed in the rotor
core,- and al so having a commut at or as defigwed above mounted on said rotor
shaft in sel-ected 5 angular orientation about the axis thereof relative
to the angular orientation of the rotor core, the |ocating projections of
the said conmut at or bei ng engaged with said key holes so as to hold said
comutator in a generally fixed position, and a plurality of w ndings on

said core 10  alagindted Ino@atRicre (qerd¥a BB drGRIAMYE Htin t& IUESpod It H6h
alternative aspect of. th uﬂyentlo , rovi de method of constructing a
rotor for an el &% ﬁa&dirﬁﬁ’tﬁ’“, rc YRSt iq"sqv\r,%‘.dor?olmt‘} LY 86 RN diex dielesh
a generdtly fixddyesi tiinorthen ratiort worshafdnd laiesd iHygyrihd S contnitd £doras
havi.ng a~pl urali .Qf l.ar | eqd. gmutat or ,segment s nd
respective corrrrudt%tlglred?o%%ét}%s uQaésllglgc‘%'lad;fbtéld%taf%er é:vmfﬁ{ osrPat e lrrbtsoeral%%ﬁﬁ‘% in a
tenporary pésit Aagudeireordeniatiicaxisdidut die raotis itdreatdof irelatiicre dicst al
ends of |ocali Ngrpy GinetladneRMASbr e e’ ot diOBBIA! Undilod AL
wi thin correspondi ng Key holes of the rotor core of cross-section greater
than the cross- P¥8GEICEAoE o4 Fhg Sodid aempiaticashPeipe engadef &itihdEaig
?per ation to p[ Q‘é&dﬁoﬂ.%% st Qs »Motnglﬂdléus_s\&ﬂdﬁ dé:lg@mﬁ;yaew e.ttnorat 'dtérlél%%l?
enporary positiqQn; .and suhsequent]y dr.i vi e comutator axia
home until proxirEEIHECSE Ré’ndf aad & ploraddith e ARgd e 1P R iciP’?{%y
hol es t o geoer akllgckiriedly ymeonp lielkde teothe atadd oonidit ateiro rtorerees .The

W LRt eforence (o the 30 haeloABi AT dPanorie OF WHS ARV GOH s

an enbodi nent oprosidet at oetbod- oft consddvatiager dariee iidrh arhee jpassin

invention in sigdgiehevabhp?idling® it dihg' MRt dbedLLWARe (B 5o 35
generally fixed position on a rotor shaft; locating a

15 commutator having a plurality of angularly separated
commutator segments and respective commutator tongues
associated therewith on the rotor shaft in a temporary
position selected both axially and rotationally in which
distal ends of locating projections provided on the

20 commutator are located within corresponding key hcoles
of the rotor core of cross—-section greater than the cross-
section of said distal end portions; performing a winding
operation to provide the rotor windings with the commutator
in the said temporary position; and subsequently driving

25 the commutator axially home until proximal portions of said
projections engage with the said key holes to generally
fixedly mount the commutator to the rotor core.

The invention is hereinafter more particularly

described by way of example only with reference to the

30 accompanying drawings, in which:-

Fig. 1 shows an embodiment of commutator con-

structed in accordance with the present invention in side
elevation at (A) and in underneath plan view at (B):
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"3" Fig. 2 schematically illustrates successive stages (A), (B) and (O in
the construction of a rotor in accordance with the'present invention; and
Fig. 3 shows a previously proposed cqutator 5 in side elevation at (A)
and in underneath plan view at (B), aTotor core and shaft in an axial end
view at (C) and in side elevation at (D), and stages in two different

nmet hods of construction of a rotor utilizing the conmutator of Fig.- 3 (A
and (B) at (E) and (F). 10 - In the conventional construction of

a so-called "mniature}j£l ectddieniti¥a W @@% ssoci at ed
brush gear in which pO\?\'/egre s fed toJ_'tr?e P}C)[lol?lvm n m%t’sq:\{/llla r%lz‘fié;s_and t he
conmmut at or , Strgepe|(@dirvdBAndRdar(Qodin itdhe sfonsteuafinm @f e arrtahe

segnent sI of ihhace@gmah@reom&tnptduél lJp‘ietsebfc 3%@@_%&,2'&(& edA- I ndo?g).g ]
previ ously proposed arrangenent illustrated in Fig. an Mt hes
commutator 1 has a pI%ﬁgrisyS%Fmﬁbﬁmﬁﬁﬁﬁi°Qﬁ%¥nﬁﬁaPQ§éﬁmé%ﬁ@?ﬁ%ﬁ??n number
and di sposefinasifler eflesaguiloar atnt(@)vans dwuinddmentls pifarm wicdwinat 13 20
formed of i | ati terial i t.he seqnent,s ar ount ed. upl ed t'o

t he col umm gé?'aédggﬁlg?aglof%i r??@g\rg;’la%el?levﬁ%} %xlls?la eﬁ’o‘ft‘fqgelépﬁelt o{f&(e)nl ar ged
radi al exteapnd Thesddeneillevetiong@dnt(®)havedasdwgient ddh tiver ald fferassipect i ve

commut at o hGRAUES Be SURERNLLAIDLEGAl, Wod:d RASASH 41f: ZonmASORN' S

the tongues 6 extending generally ra out - war dl'y -and bei ng
pl ace betweefi Fhg.edl ég@eénéor(ﬁ)oﬁtlzﬂdn@nai c@operating washer 15 fitted

over thg comutator seameRkScoBvehtd BRROYdMB IR icH ¢ of dhacenad ged.
POrt1on, 19 BogoBLevideded pLundl it of el Sotlon, 2 % abPlisen i ch ot
(B) in sel eptragdhaggakatinowhdrhapicwerr dlsatfiede Hoo thed daforr afindigenerad | y
fixedly ”D“8£89h89 gnﬁOEBE %%%Rhtéto&het&%}%%lative angular position
of the rotor core and the segments of the commutator should
15 be suitably selected.

In one previously proposed arrangement illustrated
in.fig. 3 at (A) and (B), the commutator 1 has a plurality
of commutator segments 5, here three in number and disposed
at 120° angular intervals about the axis of a column 13

20 formed of insulating material on which the segments are
mounted. Coupled to the column 13, and suitably integral
therewith is a portion 14 of enlarged radial extent. The
commutator segments have associated therewith respective \;j

commutator tongues 6, suitably integral with the respective
25 segments, the tongues 6 extending generally radially out-
wardly and being held in place between the enlarged portion

14 and a co-operating washer 15 fitted over the commutator

segments. On the opposite axial side of the enlarged
portion 14 are provided a plurality of projections 2
30 between which are respective reference surfaces 11.
To mount the commutator of Fig. 3 (A) and (B) in
selected angular orientation relative to a rotor core 3
generally fixedly mounted on a rotor shaft 7, the rotor
core has a plurality of lécating key holes 4 equal in
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core has a plurality of locating key holes 4 equal in 35 "4" nunber to
t he nunber of projections 2 located in its axial end surface. The
comut ator nay be nounted in generally fi%e#d position by driving hone the
projections 2 into firmengagement with the corresponding key holes 4. 5
We have found 'that the nost desirable production procedure is for the
commut ator -to be placed on the rotor shaft in advance of the wi ndings 9
bei ng provided so that the winding end 10 can be tenporarily attached to
t he commut at or towWoRer 6taduthagnunbewi ofii pyodpetavnsn? FocathidsitOitst axthal
possi ble, the c t ng C dy, at Gtk on

R SEPEALONIUBHE BYShuPRELL ﬂ% b8 mBHHEEEthﬂ gghﬁgﬁéﬁythe

greater axial sggﬁratlon fromthe rotor core than the hei gl i

wi ndi ngs- ext end & | BoBELLeR Predrbybrgchere toecrsaiecthpss Pt ks Béem
Bl Nty Targs S0 thal m mme o Be e Y o e bt lons 2

al ready driven home into tﬂ%g$% er%#%£§4£h?ﬁE€%%eﬂ?sgeg?glfﬁgiﬁ RE24BEEA AN
i ncrreased desir epforedimreints fonsthelctommstatoni toabarplaoedr sn(the. rbeor
notors with a re i nt}. . Si al ;0

in which the. axia égt%%(\tg%‘fg’ﬁ% ér%t%ﬁn@%@%ﬁggd%ggéfgg%ﬁ%‘l’@%gl #?@é?’al
l ength L1 of theth®rminding erndnkhtcamdye beempduarilly oathachedi hanthe .
consistent with ' ' r | ' dr (of

The 1 ongth [err 1o i ey ay Wi B120 SpeesEReRy | E0s thds
tongue 6, wen tHe RomrERibdiei sthe Femmutateopsterghe HerngtbeeodrERESAxREl
hei ght, H of the apskNgsoost g geastaler &l £1 diépaeatibRSELBmPEREOLBLBE A
wi ndNg operationF&%z havga?rqfég d ;&ree iffer%&t wa%g.in mhigh éhig. .

D obl e coul o b SHRrED T ST off ohrith oehy CB¢ YRidinfa SHERATaoRI Ly
(A) and (B) in Peyo] therstgtas datéowsTe ¢nyums thils catedhasheeuti pabpysed
at- (B) in Fig. 3o select the axial length L2 shown in Fig. 3 (A) suffi-

15 ciently large so that winding can be performed with the

projections 2 already driven home into the key holes 4.
o In recent years there has been an increased
desire for thinner constructions of miniature motors (i.e.
for motors with a reduced axial extent). We have considered
20 various ways in which the axial extent cf the motor may be
reduced. Specifically, axial length Ll of the commutator
segments may be reduced to the minimum consistent with
. ~satisfactory commutation. We have also considered reducing
o/ the length L,.
25 mutator tongue 6, when the commutator is mounted in position,
being below the axial height H of the windings posing

However this has the effect of the com-

considerable difficulties in performing a winding operation.

We have proposed three different ways in which this problem

could be overcome utilizing a commutator of the kind shown
30 at (A) and (B) in Fig. 3, namely as follows:-

(i) as indicated schematically at (E) in Fig. 3,
the commutator may be axially located on the
rotor shaft 7 at a position where the com-
mutator tongues 6 are sufficiently separated
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the comutator may be axially |ocated on the rotor shaft 7 at a position
where the com nutator tongues 6 are sufficiently separated 35 fromthe
rotor core to |ie above the axial hei ht H of the intended wi ndings. It
shoul d be understood that in this staPé the proj ections 2 will not yet be
engaged 5 with the key holes 4. Wnding is con- ducted
with the commnutator in this state including attachnment of the w ndi-ng end
10 to the comutator tongue 6. After winding is conplete the conmmutator is

10 forced_honme, with the pro ons being received in
the key holes 4 until the co g?B? F8F8Feﬁg€eg Pf &gs %fvﬁaﬁgecéﬁFé&t

with the face of the rotor cbeggBt Hiof Bheedlnatndelywindengisndi Igs nmay be
- 15 b I d th
pr o the windi ng eSHEESaPEROLAAERELERATULALOG AL ch Jl ggaLed on the

rotor shaft 7, €i ng connecte nnu&étor
t ongues 6. (|||) I n place oftb¢0P§@ﬂ¢9h$OQSaadeé9 hokeye#, be0engaged

a knurh@d or roughened portlgﬂtﬁaghgekgyoubggg an tﬂgnaghg gh@%h_ t he
wi nding and fitting operatlon ot herwi se” being as in ove with the ‘

commut ator bei ng pushed honedBfted tﬁétRnEFPeGOEBPFFBﬁrtén25hls state
fix the commutator in pOSItIDﬂcSubﬁﬂgU&ﬂta&ﬁméhadbﬂgthél ﬂﬂn@@ﬁ'@" eha Ve

have found as a practi cal na%é % t none ? the e neg g é& sufficiently
satisfactory for us. Specifitdl¥§, PR GREPUFFRGT nePREHS( Py K€L the 30
engagenent of the prOJectlon81ﬂdmnghlsheompyeheteshé hasmutator is
10 o forced home with the projections 2 being
received in the key holes 4 until the W/
commutator reference Surféces li_make
contact with the face cf the rotor core 3.
(ii) Alternatively, the windings may be pro-
15 vided before the commutator 1 is located
on the rotqr shaft 7, the winding ends 10
then being connected to the commutator
tongues 6.
(iii)- In place of pro:ectlons 2 and key holes ¢4,
20 a knurled or roughened portion may be
provided on the rotor shaft, the winding
and fitting operation otherwise being as
in (i) above with the commutator being '\_)
pushed home onto the knurled portion to
25 fix the commutator in position subsequent
to winding being complete.
We have found as a practical'matter that none of
these methods is sufficiently satisfactory for us.
Specifically, in operating method (i), since the
30 engagement of the projections 2 with the‘key holes 4 has
to take place subsequent to'the rotor winding operation,
there is a considerable risk of a mismatch between the
projections and the key holes. Great care must therefore
be taken as the commutator 1 is driven home if damage is
35 to be avoided or if the commutator is to be adequately fixed

in position.



to take place subsequent to the rotor w nding operation, there is a
considerable risk of a misnatch between the projections and the key’ hol es.
Great care frust ‘therefore be taken as the"é8mmutator 1 is driven hone if
damage is 35 to be avoided or if the commutator is to be adequately fixed
in position. ° In attenpting to follow nmethod (ii), again since the
comutator-is fitted after the windings are provided, there is difficulty
in accurately locating the rogﬁctions 2 with the key holes 4 and precisely
sinmilar problems to 5 thbRe? ‘?I&Rté?gsEOf€PléWn@e¥rB9ﬁo&iH) ABRENoEEDEE
Finally, nethod €heéigommybives b8 AdPtédonsteppPerat woAdiNgsehYel Beovided,

provi sion of knug oy _roughened. portions, thereby increasi . ,
manuf acturi ng ti?éé%%l 0% EP uﬁffl?%eﬁ%ﬁ%rﬁpﬁgy ¥?8ﬁ$5ﬂ% gggc?FBPFSﬁlBPS
10 , a peeferred® enbli pemtkey hbdbeprésand pneehsedby simblaefprebtemtoto
Figs. 1 and £, e | n l.ch the
vari ous net h%dsv%%‘?é/ﬁ}??é%n%r%?i?63?4)‘9{%?},\%%9%%%\,:&% g‘{)gl?oggé\eg%éone, in a
sinple and efficient mannefimmllh, enebhed (hbiprinvelvesotneaddiitienad 15
of electric not gpaddide) atanely tusesyoxiah SktRRhr Y& horOdbugHehag to
manuf acturi ng cost_or reducin roductivify significantly. In Figs., 1 and 2
we use the sanme R¥FeIURe ﬁfﬁﬁ%?kgy &4%?3%%+’¥%§B%%ﬂ?ﬁ§t‘bﬁ+¥§ Fome hgnﬂa?’%t'
illustrated 20 in Fig. 3As Wkl privgemhé orber of rémetihondaserdptobnFog. 1
are substantiall i n X1 gl ten n.th jectipns 2

il lustrate c|5n I%&gl[ %’%?d A cﬁéeﬁH%Q éea?lr%a(t ]é%rsééngédll‘é %ilg{eﬁé ‘Spgd{l;ﬁl ons
2-1 of the proj erferands to Halgs a ¥ edndiVelye reaveesiobvedsthecprohdenar ea
as_Cefipar ed wi Rl ik DAY | AER - Ghe v LREoBE 0heehodls (2) , THESE ana

di stal end portions, serve SI£&# to locate t projections in tfl ocat I ng
key hol es of theliigtlorakorid %ha%ﬁ“éu%?ely to overcome, in a simple and

efficient manner which enables the provision of embodiﬁents
15 of electric motor with relatively reduced axial extent with-
out adding to manufacturing cost or reducing productivity
sighificantly.
In Figs. 1 and 2 we use the same reference
numerals for corresponding parts to the parts illustrated
20 in Fig. 3.
The projections 2 of the commutator of Fig. 1
are substantially greatér in overall axial extent than the
projections 2 illustrated in Fig. 3 (A). In the Fig. 1
\_/ arrangement distal end portions 2-1 of the projections
25 have a relatively reduced cross-sectional area as compared
with proximal end portibns 2-2 of the projections 2. These
distal end portions serve simply to locate the projections
in the locating key holes of the rotor core which are of
greater cross-section than the distal end portions. In
30 order to construct the rotor, the commutator ié located
both axially and rotationélly on the rotor shaft by
locating the distal end portions 2-1 of the projections 2
in the key holes 4. In this condition, as illustrated in
Fig. 2 at (A), the commutator tongues 6 will lie at an axial



greater cross-section than the di'stal end portions. In 30 order to
construct the rotor, the commutator is located both axially and
rotationally on the rotor shaft by |g¢ating the distal end portions 2-1 of
the projections 2 in the key holes 4.77n this condition, as illustrated in
Fig. 2 at (A, the coormutator tongues 6 will lie at an axial 35 "7
separation [err] fromthe rotor core, this axial separation being greater
than the intended axi al height H of the windings. Wth the connutator in

tMstemmr t g ra h eHommd
as |nd|cat %Eygln rléro% Qﬁ?mi§ﬂ%me§g8ﬁ th%sggga& S ﬁaPngs
attached1J#Q#ﬂgkﬂﬁﬁﬁﬁ%ﬁcﬁhQ@nﬁﬁéleteHﬂeé @pe&éthenghs §u9€epheb|e to
aut omat i on the commut ator tongues 6 are positioned beyond the

wi ndi ng hei ght H. After com 10 pl etion of the w nding operation, hhe
winding end is connedW%RPtFﬁ?r@P@%M%%F%EO%ntEhb%et%m59r§6YdEPFh§l°ﬁ®r

exanpl & t hikse anmcmng)rbpémb@n Ngas UBKENt b et fombaBAEONndTbetaf t er,

t he connutator axi al | pwards.th core using a *
conmmut at or P H$) g lg]l nq% g? %%%%ﬁga?n?fyf? % BheZW%ﬂ 508f a
di st ance b@(ﬁ&nhé&gﬁo]tk& dognutatengoomgtés @roxThhs epdrpbibnoms 2-2 of

Lne Do ol g AT o | b ki YL ERde BEOUSnbE-BEOLGLB0SE? Nave

al ready been ac ate ocat I'n the y V|r ue o
di stal end %m%t@qe%é?%n®c%h%cwmﬂ%m lk@yglhbl Bs | Aftes cemporary

posi QN dyiidig drl & MM #1E Rel APER Rt b a Lo IdLRE ORPhaShEPeRB EQCating the
comutator relative to the rotor core is necessary before operation of Rﬂg

com nut at PP §9 IS, CHMPLEFRarFngaR ¢ Pht 8el8pEiRTY 0ROS5
al I owi ng f @xdnpliecaseth £idpert £000Nn adls @ Hadhy @u@@@pﬁgﬂwo\ast buebi@Bion.

procedure. Thereafter, the commutator 1l is pushed home
ax1a11y towards the rotor core 3 uSLng a commutator pushing
is jig 12 as indicated at (C) in Fig. 2 through a distance
L4 }see Fig. 1 at (A)) to engage the proximal end portions
2-2 of the projections 2 firmly in the key holes 4.
Because the projections 2 have already been
accurately located in the key holes by virtue of the
20 distal end portions 2-1 being located in the key holes
in the temporary position during the wihding operation,
no additional step of locating the commutator relative to
the rotor core is necessary before operation of the com- \‘}
mutator pushing jig 12. This clearly facilitates operation
25 allowing for increased efficiency and a fully automated
construction procedure. |
Thus, the change in the configuration of the
projections 2 as between the arrangement of Fig. 3 and
the arrangement of Fig. 1 and which might at first sight
30 appear to be a relatively minor change, in reality both
solves problems which previously were unsolved and enables
the ready construction of relatively thin rotors with a
significant labour saving with a construction operation
which is susceptible to virtually fully automated con-
35 struction methods.



Thus, the change in the configuration of*thé projections 2 as between the
arrangenent of Fig. 3 and the arrangenent of Fig. 1 and which m ght at
first sightt 30 . appear to be a relativelmgsm nor change, in reality both
sol ves probl.ens which previously were unsol ved and enabl es the ready
construction of relatively thin rotors with a significant |abour saving

W th a construction operation which is susceptible to virtually fully

aut omat ed con- 8BAIMStruction nethods. "8" CLAIM 1. A conmut at or
adapted for axial nounting on a rotor shaft together with a rotor core and.
rotor w ndi ngs; 1t he comuRatommhautog adpbtiedl foy akiadgmommnitinsear at ed

commut at or seg a S ' comut at or . tongues S _associated .. )
t her ewi t-h and ggﬁ%éédgﬂgkgx?§§%£§§ﬁe§a| yaoﬁPF°ﬁa?8F$ APEm™ % rr&f@ﬁlgﬁss
i n the @ssenbl etheocornubatiosehayipgoai péurailibyl ofatngylaedys sapaptdedf or

| ocating the co i-n Likon S i
i ng EBthEE 2 ok ! s@Qﬁéh{:ﬁ aaat &agpéeft%&hPgﬁ}%atafz%ﬁgh%%

angul ar orientation relative to the rotor _Core, cati'ng neans
conprise proj ectPencizheddrlenevitbsand aArekedr Ecagxberd gereradddi mytrhe

proj ections w thaAaLer FesROBHENgotogakkng kaythel assembibe tetek ,cang of
cross-section greater_than tge cgﬁsi-segtion of saia disga% eng portions,
and the proxi merSthd PoPY+ERE BF “RsloRRFLRIaPE2REapPERFEr T9ENSPARIN NI
fixedly nounti nghe heommutatatoint poshéiont on theerotber shpfiti dat lay selahitiedy
“‘”d'ﬂg of_the %Ré@ia¥”§9i€ﬂ?a@ﬁég LQ?aﬁ@bg'%8"HHgaE8%anc?r%?naﬂh%%y
position with the®Sard distal end portrons serving srnpl’y To "ocafe the
proj ecti onkOwi t heeatheyg knganrg compriéseantoiecthdny &hebBiagathendsnwit at or

to e/ driven axyléy §pgeadhbbedardrPioxhBRhgPORLI 8PS58BEABNATWHIthAnsai d
key hol es when the winding operation is essentially conplete.
corresponding locating key holes of” the rotor core of
cross-section greater than the cross-section of said
distal end portions, and the proximal end portions of
15 which are adapted for generally fixedly mounting the
commutator to the rotor core, thereby firstly enabling
-wihding of the rotor windings with the said commutator
in a temporary position with the said distal end portions
serving simply to locate the projections within the key
20 holes and secondly enabling the commutator to be driven
axially home with said proximal portions engaging with
, said key holes when the winding operatibn-is essentially
L complete. '
2. A commutator according to Claim 1, wherein said
25 commutator segments are disposed at 120o angular intervals
about the axis of a column formed of insulating material
on which said segments are mounted; wherein said commutator
includes a portion of enlarged radial extent coupled to
said column, the commutator tongues being held between
30 said enlarged portion and a co-operating washer fitted
over said commutator segments; and wherein said locating
projections extend axially of said commutator on the side
of said enlarged portion opposite to the said commutator
segments. ' ' '
35
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2. A commut ator according to aiml1, wherein said 25 conmmut at or
segrnents are disposed at [err] angular intervals about” the axis of a colum
formed of insulating material on which said segnments are nounted; ‘wherein
'sai d commutator includes a portion oY9®nlarged radi al extent coupled to
gsaid colum, the commtator tongues being held between 30 said enl ar ged
portion and a co-operating washer fitted over said comrutator segnments; and
wherein said | ocating projections extend axially of said conmutator on the’
side of said enlarged portion opposite to the said commutator segnents. 35
"o" 3. 3. A commA sformytateansaskpnhsahdyepfibbespénieserebed with

reference tgeodiBed SHOVM +df&tdfce 1taNdnd 96 ABwACEANPABY, NG dhawongs. 4.
A rotor for an .electric nDtorg %he rotor com 5 prising:a rotor shaft; a

| am nat ed ¥t o ASCYERRAEIPY FFREURYS ounted in position on said skat, ;
and havi ng 4. plural ity obtdociivr ngnkeyebbrbs hotord thesabtiorotom-core; a.

comut af of ALerding Lo L alEed, oL P NPNDLE] 20,88 doLa! QLasbaft N

sel ected a 1 en |on olit € axi s
angul ar om@rﬂ%ﬂlmm@nt% mtmsasbx@n omeshbdashaftpr apdchryadbgor the said

comut at or being eagased kit gl efetoRol efosfedsihosholdratd eamgyt ator

in a generally fixed position; ﬂnﬁ urality of w ndings on said core
electrlcmI%/QRWH#?%FQE)Q?EP€§&%HCB taivs 15or gomguegedson said A (ot or

accordi ng tyb¥€dRidRdEt V\ztlersaénaéeeaj dgalhAdokeynbatesnaabolilr @Rei BxANMDEr,
bei ng prOV| ed on the end, face.of . the rotogaﬁore g% gﬁ ular |ntervals

of [er¥§ %Fﬁﬂ%n%ﬁ& eb%?hﬁp?h?%%u}ﬁrnﬁﬁb%? 4°Bi OTat | \dJ
angular|lﬂaﬂﬁeﬂthéilocatlngﬁprdnemtSumstaﬁtthélsaﬂd hemmunbebmrbelng
descri bed engaged with said key holes so as to hold said commutator
in a generally fixed position; and a plurality of windings
on said core electrically coupled to the said commutator
15 tongues. o _
5. . A rotor according to Claim 4, wherein said
locating key holes are three in number, being provided
on the axial end face of the rotor core at angular intervals
of 1200,'said projections being three in number and disposed
20 at 120° angular intervals.
6. A rotor substantially as hereinbefore described
with reference to and as shown in Figs. 1 and 2 of the :
accompanying drawings. _ _ W/
7. An electric motor comprising a stator and a
25 rotor according to any of Claims 4 to 6.
8. A method of constructing a rotor for an electric
motor, comprising: mounting a laminated rotor core in a
generally fixed position on a rotor shaft; locating a
commutator having a plurality of angularly separated
30 commutator segments and respective commutator tongues
associated therewith on the rotor shaft in a temporary
position selected both axially and rotationally in which
distal ends of locating projections provided on the
commutator are located within corresponding key holes
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with ref.erence to and as shown in Figs. 1 and 2 of the acconpanying

drawi ngs. 7. An el ectric notor conprising a stator and a 25" rotor
according tco any of Clains 4 to 6. 8. ' "10" A nethod of constructing a
roto& far an electric notor, conprising: nmounting a lam nated rotor core in
a generally fixed position on a rotor shaft; |locating a conmmutator having a
plurality of angularly separated 30 connutator segnents and respective
comut at or tongues associ ated therewith on the rotor shaft in a tenporary
position sel ectefl bbehrakpxl Epranafr oressoseacityonn onkiatkrditheal thedcroiss-

I ocating prOJeC&é@EioHreilQsﬁdoalkhslceﬂﬁu%%k%&oﬁ%e %%9@5%%1Wbt@ %inding
correspondi ng key holes 35 1111111 111111 1111 C

M S . * oppragiopnkor Brgvidgr £her reressvwindings Yidht &hey ﬁ@nmwrtétor

cross- ‘gection oh ghédsdiat abmpodapyr pbemuoaer Eﬁanbﬁgsaquem&llpgdt&awa@ on
to provide he tor W n

bosi 1 on: ahd. sHESCHREREFSaF: BrhgL4Y “hPRE Ebfa: REBKLARLAPY HHOTS it
pr oxi mal portioaaldfpsagdcpiopscehgageewgagethbtBaﬁﬁekeyiﬂoRey ol genexrally

L bod Shbot ant FLBYY bl SOATLLBRAGERSoLEo" Bha 6808 cdre. A

met hod substantia erein escrib erence to Figs.
and 2 of the ac&onpanylngAlmethGﬁaﬁuhg§antéaléMn95rbsrengbafpﬁﬁoﬂeﬁ@ﬁhh¢d

electric nMotor.yjith reference to Figs. 1 and 2 of the accompanying
10 drawings, for constructing a rotor for an electric motor.
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