2220268 MOUNTI NG A SPARE QUENCHI NG Thi s i nvention relates to rotors for
mniature electric notors, and particularly to such rotors having S
spar k- quenchi ng el enent for suppressing electrical sparks generated-betmégh
the comutator and brushes of the notor. Itiis especially con G@' WB{%S
the installation of the spark-quenching elenent and its electrrcal - '
connection to the comM@@VFING nla SnfHf &t G nstromw § N VFtisohs pover oi & f@d to™7ef
rotor w ndings through a commtator making sliding contact with brushes to
whi ch d-c current Thisednvenddion omiladpmes Koo gmtoyes efbhetinebathbe brushes
- and the commut at or can produce unwanted el ectrical noise and increase wear-

of the comut glectaie motomsy, andpartisniarihdsaswiherdtdes diavhegnot or.
To nmeet this problem it.is known to fit an annular spark-quenching el ement
(a ring- shape8PprE¥rsugnching slameryty Lo fHARYeSHiong eIrctoimal asparks
segnents. A spark-quenchin ekggﬁﬂ% Is usual ly electrically connected to

the cormmut at oF®REM ed, bk FUIYARA P Liinshesi @€t Eheapeyor.
commitat or, (RE SFaPRPScHAI RS THaReE W e SETOIRRASH ot sERe
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a varister ingRar bbmdth@atdy/ol ves quality problems because, when.locally
heated, it tends to cragk. The present invention addresses the above

problens, and seekgn! @ mioMataire MItAr a6 aHIoh Igowdi Cis aré@3EK - rotor

T windings through a.commutator making s;iding_contact with -éﬁ
~ | brushes to which d-c current is fed, electrical sparks
'generated between the brﬁshes and-the‘com%utator can
_produce unwanﬁed electrical noise and increase wear of_thé
commutator and brushes, thus reducing the service life of
the motor. To meet this problem, it is known to fit an
annular spark-quenching element (a ring-shaped resistor,
varister, for example) among the commutator segments.

| A spark-quenching element is usually electrically

mampwally
connected to the commutatorAby soldering or bonding using

k¥: | an electrically cohductive adhesive. Because of the ‘;.
extremely delicate nature of the commutator, the spark-
quenching element and other components of a miniatufe
motor, installation of such components requires a high .
degree of skill, leading to poor working efficiency and
.high labour costs. The use of a varister in particular
involves quality problems because, when locally heated, it
tends to crack.

The present invention addresses the above problenms,

-and seeks to provide a rotor assembly in which a spark-



2 quenching elenent can be easily and safely installed. To this end, a
rotor for mniature electric notors has a conmgitator w th conmutator
segnents for carrying electrical current fromthe brushes of a said notor

togindings on t hgydiing CELdnePd BN 15O U 51y tarid COUFRL Pl ifGeHDIEEON TOT
making sliding contact vm%h sai-d brushes, a termnal portion for connection

to a said rotor WHKE nghd} e f&tdr NEdr AR tulre Ve Tgctr e oot orsl hes ng bent
at the neck through [err] around a | ead connected to said rotor windings to
made el ectrical cowmedtator twikttevedimutakbr sedmentisofgoreaoxy img ned by
bending a portion of the termnal portion in a direction normal to the
commut ati ng port iedrecticabieurrent uirory the hrushes Phirk-akd ord¥Rr ct@ment
abutting the retaining portions and electrically connected, thereto. The

di sposition of tAERPANGE RRAR FPQBnBRCH SadRant FAMRYERANT Al sparks

Tpprossed.  The GRIMLATING HAFSHR: melbing HLit{Fe et yith said
ted to th ini ng. - irect )
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ted t Sy | : ' ! ing
connected to any .ane s | ng°éﬁfﬂ‘ﬁ1ﬁ&i%%%¢%{£@k, ;%igr?tbelng

el ectrical connection Hdl e spar I'n I on.

Typi cal ly, abutt igahts Wt AR5 rfcit R rTRRfK-160®nakhivil o eredd Edkhéded to
retaining portions bear - :
said rotor windings to made electrical connection
therewith, and a retaining portion formed by bending a
v portion of the terminal portion in a direction normal to
the commutating portion, the rotor including an annular
spark~quenching elemeﬁt abutting the retaininglportibns
and electriéally connected thereto. ‘The disposition of
the spark~-guenching elemenﬁ is such that electrical sparks
generated between the commutator segments and the brushes
can be suppressed.

The spark-~quenching element is pfeferably
electrically.connected to the retaining portions by direct
contact therebetween. 1In any event, it is preferred that
each retaining portion is electrically connected to any
one surface of'the spark-quenching element, such
electrical connection holding the spérk-quenching eleﬁent
in position. Typically; abutting'surfaces of the sbark;
quenching élement and the retaining portions bear
previously applied layers of solder fused together.

In another preferred feature of the invention, the
terminal portion has a neck, the terminal portion being

‘bent at the neck around a heéd cbnnected_to said terminal

windings to make electrical connection therawith. For
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- previously applied | ayers of solder fused.together. In another préferred
feature of the invention, the termnal portion has a neck, the termnal .
portion being bent at the neck around a head connected to said term pal -~

‘wi ndings to make el ectrical connection therewith. For - 3 exanple, the“%{* -

term nal portion may be bent through [err]3at the neck, and electrically
connected to the respective rotor w nding | ead by resistance. meldlqg The
spar k- quenchi exprpteenthenierniaad n9°§§ ieabmayakeubgnts hxoughy 189 e atof

h el I R d
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according to the rgure a par yen
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perspective view of a commutator  segnent he rotor Figure 1, and
Figure 2B is @hfggggggegnalthgfrgggsqgggutator segnment of Figure 2A

Referrlng to the drawi ngs, a conmnutator segnent 4 has
Rotors accordinq to the invention may have a molded
commutator in which the commutator segments are 1ntegrally
formed'w1th an 1nsulat1ng member made of a synthetic

resin. | o | \‘)

The invention will now be described by Way of example
and with reference to the accompanyinc drawings wherein:

Figure 1A is an end view of a rotor according to the
invention; | |

Figure 1B is a partially enlarged cross;sectional
view taken along line A-~A of Figure iA:

Figure 2A is a perspective view of avcommutator
segment of the rotor of Figure 1;_and |

Figure 2B is a developed view of the conmutator.

segment of Figure 2A.

Referring to the drawings; a coﬁmutator segment 4 has.
a construction substantially similar to that disclosed in
Japanese Utility Model Application No. 114086 of 1981 to
which reference is.directed§. A lead wire 9 of a rotor
winding is fused to a terminal portion 6 by resistance
welding in such a manner that the lead wire 9 is held by

the bent part of the terminal portion 6, as shown in



‘a construction substantially sinilaf.to~that di scl osed in Japanese Uility
Model Application No. 114086 of 1981 to which reference is directed. A
Jleadwre 9 of arotor winding is fused to a termnal portion 6 by
‘resi™fance welding in such a nanner that the lead wire 9 is held by the
bent part of the terminal portion 6, as showwn in 4 Figure 2A. As shown
nmore clearly in Figure 2B, the lead wire 9 is nore effectively fused to the
term nal port iBiE®y2Mr 0\AY Plown reeke peleapty 1ih Jiigweet2Bm Bhe perdi on
6. In the connu;ator_fegﬁsnt used in this enbodi nent of the inventjon, an
el enent - r et ai ML JOrif orere | EERSLIvRHY oSussd | R chel teimingt PREC{eR P nal
portion 6, as.shown in,Figure 2 Fi gure 2A shows where the. co tatop
segnent 4 is Mltp’é?v*'%{:%gi%n’%e%ﬁm&o‘ao e%f‘}lﬁh st?mﬁ@{lrgggg,m?hé'neck
portion shown in Figur B bej nt T o}.or | | guLeselA
an 18 has a notor s ffh%,céﬁﬁﬁgkéékcﬁééﬁéﬁFégsga1£$i§%ggvg?#€?g%g#% ?ﬁe
not or shaft 2, L&kl i | &% 4 AN i f4Hxedl ed.
The inquatingﬂ%§lﬁﬂ6er_gg%52§#ﬁ?%%@%??yééggﬁéﬁﬁ%ﬁﬁ?ﬁéﬁﬁgt?nggfﬁgﬁg%a§§
that protrudesyd Nag Utk dgfaE Np@PE 8¢ €nd OLSimiat f 36RL BoRSE 2Nhk abh¥wROLHE!
to-the notor shaft 2. The connutator segnment 4 is Titted to the insulating
cylinder 3 by Figwesi28. t "RigeFELLR! Sfowe (WRete 4the SomBubatiofngeghlat ats

comutating portion 5 cones into contact with the insulating cylinder 3,
and the term nkd lpemtiath Focatisens nskhowhaby dotbedhkinesuint Figure 2B;
the neck portion shown in Figure 2B being bent 180°, |

k.). The rotor shown in Figureslirgaéaa moto; shaft 2; and
a rotof iron core 1 fixedly fitted to the motor shaft 2,
to which an'insulating cylinder 3 is also fixedly.
attached. The'insulating cylinder 3 has integrally formed
an insulating flange 12 that protrudes in such a fashion
as to form a surface substantially normal to the motor
shaft 2. The commutator segment 4 is fitted to the
inéulating cylinder 3 by disposing the commutator segment
4 in.such a manner that its commutating portion $ comes
into cpntact with the insuléting_cylinder 3; and. the
terminal portion 6 coﬁes in contact with the insulating
flange 12, and fitting an insulating washer 8 to the

- commutating portion 5 of the commutator segment 4. oOn the
commutator segment 4 provided in a direction normal to the
motor shaft 2 is an element~retaining portion 7, on which
a ring-shaped spark-quenching varister 10 is mounted in
such a manner as to be in contact with the element-
retaining portion 7. The element-~retaining portion 7 is

- electrically connected to the varister 10 by an

‘appropriate joining means, such as soldering.



flange 12, and fitting an insulating washer 8 to the connutating portion_5'
of the commutator segnent 4. On the conmmutator segnent 4 provided in a

direction normal to the notor shaft 2 is an element-retaining portian 7;‘2n

whi ch a ring-shaped spark-quenching varister 10 is nmounted in such a.m
as to be in contact with the el enent- retaPning portion 7. The
el ement-retaining portion 7 is electrically connegted,to the varister 10 by

an appropriate j oi'¥hexe nehdscommptater sgegRenkg4 1s AREPESER:ORoRSt at or
segnent 4 is disposed on the insulating, cylinder 3_.in_the course of _ -
assenbl y trme#hﬁéi%ﬁﬁ?qcﬁygh?%?$gtrén2g3eo?°9ﬁ§et8FnFﬁ§FmBthFgﬁ BeCK hal f-
bent (into a ﬁm??’ 0 I S Oy d A e i_he 9 of
t he rotor mﬁﬁ#?ng no%{sh%ﬁgé mo%%h gﬁ ﬂé Fo ogﬂggoﬁaggégﬁlk 3%n§%&3éntly,
the lead wirgghi S(EAES!4 I §obhape ONESE! 88ahp1eCsbehl €8/ aBRbhBAARPY
inserting the ﬁad(lvaj\njlre 9 l?nto ?ﬁé bent p_%r? OP -ts'he neck SOI’tIhOﬂ _,fl and
fusing the | aath id£a twitdeot 8t "tRal roebti Rinfily (ASLSEABHA) WRlodinad o a
state where the commutator segnent-4 is held in position on the insulating
cylinder 3. Tisefrotow Dpenacbpe Dy reohsequently),dihe eadswilret of ie
termnal portion 6 is bent to secure the lead wire 9, and voltage is
applied w th eleeteicablle connéobedshowhhef bermdnait porkdonesdnbyal portion
6. The heat generated by the current flowing in the termnal portion 6 as a

result of volingereingithei beaduwizet §génker thpebppidparite of he neck
| portion 11 and fusing the lead wire to the terminal

portion 6 by fesistance welding in a state where the g_)

commutator segment 4 is held in position on the insulating
cylinder 3.
The fusing operation by resistance welding meané that
- the terminal portion 6 is bent to secure the lead wire 9,
and voitage_is applied with an eleqtrode rod (not shown)
forced onto the términal portioh-s. The heat generated by:-
the current flowing in the terminal portion 6 as a reéﬁlt
of voltage_applicatibn fuses together the lead wire 9 and
the terminal portion 6.
in general, the aboﬁe'fusing operation by.resistance- 
welding has an advantage that iﬁ lends itself to
.automation; However, it has the disadvantage of poor
electrical conductivity. The poor electrical conductivity
associated with the fusing operation by resistance'weldiné
is largely due to poor contact between the lead wire 9 and
the terminal portion 6. To eliminate the cause of this.
shortcdming, it has been proposed to increase both the
current value flowing in the terminal portion 6 and the

pressure with which the electrode rod is forced onto the



"the terninal portion 6. In general, the-above fusing operation by
resjistance wel ding has an advantage that it lends itself to automation. _
. However, it has the disadvantage of poor electrical conductivity. The poor
el ecwtical conductivity associated with the fusing operation by resistance
wel ding is largely due to poor contact betv&en the lead wire 9 and the

termnal porti - | M e the. caus f | S, ¢ t 1N It has
been proposed t-t%(r)hlf carle%%%%}'ﬂa%he @h’r‘%eﬁ?&élﬂéeguf%ﬁ% &E{% hgnt er m nal
portion 6 andd@yaﬂﬂggiﬁﬁ s M | I e | ced onto the
6 term nal portion 6. |§J)£mo% d%ﬂ%&téﬁbf %{/ In dg‘j%é‘?fa??éon in the

i nsul ating cylimAfratdimndeidifge M2 PuhIda NI Preakie 3dS0chd bésakage of
the lead wire 9. This invention seeks to neet the aforenentioned probl ens
associ at ed w wHideh®.fusi ng operation by reducing the width or thickness of
the part of the termnal portion 6 onto which the lead wire 9 is forced so-
as to form an area Mml8 ninventige steks rta aheetestlse caferement idbwedeck
portion 11. By form ng the neck portion 11, not only can the term nal
portion 6 be dguublenmassaciated owitie theifusingopexatien dhy areddcingh a
| ower current value, limting the heated portion to a small area. This
hel ps prevent e Widkh o thickness ref ttheipart of tthe terminakepertion;re

9, as well as deformation by heat of the |
_ 6 onto which the lead wire 9 is forced so as to form an

area having a large electrical resistance; ie, the neck

K_) | portion 11. By forming the neck portion il, not only can
the terminal portion 6 be easily bent, but also the
desired heat can be obtained with a lower current value,
limiting the heated portion to a small area. This helps
prevent poor contact between the terminal portion 6 and
the lead wire 9,'as well as deformation by heat of the
insulating cylinder 3.

In the embodiment illustrated, the varister 10 can be
easily mounted on the element—retaining portion 7 since
the eiement-retaining portion 7 is integral with the

| \ ' terminal portion 6 in a direction normal to the motor

' shaft 2. By subjecting the terminal portion 6 and the
element~retaining portion 7 in advance to pretreatment,
such as solder coating,'the soldering of the varister 10
to the element-retaining portion 7 and the fusing of the
lead wire 9 to the terminal portion 6 can be further
facilitated. In addition, the soldering of the varister
10 to the element~retaining portion 7 can also be
performed simultaneously. Althougﬁ thé embodiment shown

uses a varister as the spark-quenching element, the same



insulating cylinder 3. In the enbodinent illustrated, the varister 10 can.

be easily nounted on the elenent-retaining portion 7 since the

el ement-retaining portion 7 is.integral with the termnal portion 6 .4n a”

~direction normal to the notor shaft 2. By subjecting the term nal portldh(

and the element-retaining portion 7 in advdnce to pretreatnent, such as

solider coating,. the soldering of ,the varister ,10 to the el enent-retaining

_ portlon'7zMuPQ¥ﬁ§f?EFﬂg"B?ntﬂerFEﬂdrﬁFFEtgrt6stH§eFePﬁ|FQP SBAEKsh 6 can
be further facilitated *n addi tion, the soldering of the varister 10 to-

t he elenent4QH%ﬂ9F$EFﬁ% ®BA“7 can al so be performed sinultaneously.

Al t hough the enbodj,nen}.. S i gte e.spar g -

el enent, the sam%ﬁ#ﬂé%w?#uggﬁh%%gg rﬁlgné gg':sllggt (1):?> %sggg'e%&?séf

spar k- quencm.fﬂ:@&e hat d86r DMeRhi oA eamma'taeo@es gﬁ@ ta‘i'feg S0- Ca"ed_

nol ded comut comut at or segnents are | ntegr rmed with
an insul ati n%@éﬂ{ﬁlmdﬁoﬁe& waﬁhshl §n&A3h€ingS mefber! maeafb%/% t he
S |

i nvention make possible to provide a rotor fOor mniature notors having
~an annul ar spsyktiseeiehreginl ement for suppressing el ectrical sparks
gener at ed betmeen the commutator and the brushes in which the
spar k- quenchi ng el zsedéscribéd abevey thet dhivertdon makels iitalposstidleect ed
by providing on the termnal
to provide a rotor for miniature motors havxng an annular
spark—guenchlng element for suppressing electrical sparks
generated between the commutator and the brushes in which
the spark-quenching element can be easily installed and
eleétrically'conhected by providing on the terminal
portion of the commutator an element-retaining portion to

which.the spark-quenching element is fitted and fused.



bortion of the commutator an el enment-retaining portion to which the
spar.k-quenching elenent is fitted and fused. CLAI M5: 1. A rotor for
piniature electric notors having a commutator with commtator segments for
carrywhg el ectrical current fromthe brush of a said notor to w ndings on
the rotor, each segnent conprising a commutiating portion for making sliding
cont dct tht1s§g¢%§$ushes,.a term nat portion for connection to a said
rotor w ndi ng, ermnal porti.on having a neck; and being bent at the

neck through [er ] R apbLafi (ANGEL 8L L858 thotbPh Oha¥ingi fus to made

el ectrical connection therewth, and a retalning portion fornmed by bending

a portion of tdumpfdtdw!wen téommitator §65héPs NP6FBEakPyiRg comutati ng
portion, the rotor including an annul ar spark-quenching el enment abbutt the
retaining portélsserivchel @ntrénel fyor ottie chedsliéeref oa aid Motoroto
according to Caim1l wherein the spark- quenching elenent is electrically
connect ed to twindings nomotherxotors, bsach r eegmentt conpt hsingeaween. 3. A
rotor according to Claim1 or Claim2 wherein each retaining portion is

el ectrically ometating pextior Sor fmaking shidipgreonteathwithebaidnt
such el ectrical caonnection hol ding the, spark-quenching el enent in_position.
4. A rotor ReHhpHg 2 CerBingl Reetien Eoniiconpectiencke 8rsapd rotor

spar k- q'uenclhi Qgir%if"nn;,nttl?endtépn?irrlae{ a;i)gli:'ggon having a neck, and being
bent at the neck through 180° around a lead connected to
Kyz said - *¢tov windings to made'eleétricai_connection
therewith, and a retaining portion formed by bending a
portion of the terminal éortiog in a difectiqn normal to
- the commutating portion, the rotor including an annular
spark-quenching element:_abbubemj-the rétaining portions
and electrically connected théreto._
2. A rotor according to Claim 1 ﬁherein the spark-
quenching element is electrically connected to the
retaining portions by direct contact therebetween.
3. A rotor according to Claim 1 or Claim 2 wherein each
¥\J .. ‘retaining portion is electrically conheéted to any one
surface of the spark-quenching element, such electrical
connection holding the spark-quenching element in
position. |
4. A rotor according to Claim 3 wherein abutting
surfaces of the spark-quenching element and the retaining

portions bear previously applied layers of solder fused

together.
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porti onms bear previously applied | ayers of solder fused together. 5.
rotor according to any preceding C aimwherein each termnal portion is

electrically connected to the respective rotor winding |ead by resistance;
E4 e ﬂy\

spar k- quenchi ng el ement is an annul ar va ster. 7. A rotor accordl ng to-

wel di ng. 6. A rotor according to any preceding C ai mwherein-the

any of C ai ar k- quenchi ng, el e

gs &\(r) 5 wherein t @ h
resistor. 82+ AR FPEPTLAEEOX g[ QR H RS lWh %?ﬁlf'hﬁac
conmut at or . d%g, t.af or_+C J lgl art h omut at.or
segnent s in#’%ﬁﬁé%h r%cialgr;\;ullﬁstsul e%]ﬁtl&é‘r% @a{n eg%{ggg%énﬁ%tlc resin.
A rotor for .aLpbaiie oty Wiy Slé&@%syﬁ”éééié'é’aﬁée destai gd herein
W th reference to the acconpanyi ng draw A mniature électric
ot or havi ng.a I @t ¢otdiCAUcHIA iiny Y ﬁ)ﬁ%é&hﬁk@'@ialm wherein the
spark-quénch_inq element is an annular varister.
7. A rotor according to any of Claims 1 to 5 wherein _the
spark-quenching element is a ring resistor.
8. A rotor according to any preceding Claim wherein the
'commutator. is a molded commutator constructed by forming
the co_mmi.ttator' segments integrally with an insulating
member made of a synthetic resin. |
9. A rotor for miniature electric motors substantially
as described herein with reference to the accompanying
drawings.

10. A miniature electric motor having a rotor according

to any preceding Claim.
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