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-1~ BRUSH RETAI NI NG. CLI P AND ELECTRI CAL CONNECTI ON 19&%,43
TECHNI CAL FI ELD The invention herein resides in the arlﬂ et al

for commutati o\ I [ W hnNg a
connection bemﬁmgﬁgﬁmsﬁ@oé @)WEMH Yy,
the invention relates to the conbination of a commutating bru retaining

clip and el ectrical connection. ' BACKGROUND ART
TECHNICAL FIELD :

The invention herein resides in the art of retainers for commutating brush

5 assemblies and electrical connections for effecting a connection between the
commutating brush and the stator. More particularly, the invention relates to the

combination of a commutating brush retaining clip and electrical connection.

BACK ND AR
10 Heretofore, it has been known to use commutéted motor assemblies for a wide
variety of applications. Accordingly, a wide variety of means have been employed
for maintaining commutating brushes in proper position relative to the commutator.
For example, it has been known to use molded commutator housings having brush
holders molded therein. It has also been known to use separate metal brush holders.
15 which are insulated from the commutator housing by integrated plastic holders.
Similarly, Separate plastic brush holders are often used and are typically secured to

the commutator housing by way of a retaining clip.

Electrical contact between the commutating brush and the stator has been
effected by way of a lead wire which is generally affixed to the brush member and

20 also to the stator. Alternatively, it has been known to establish a connection
between the brush and the brush holder and then, in turn, between the brush holder
and the stator.

Such previously known methods for maintaining commutating brushes and for
establishing the requisite electrical connection therewith, have resulted in greater

25 manufacturing expenses due to the numerous required parts and the resuiting added
labor due to material handling and ergonomic problems.

Thus it is most desirable to obtain a device for both retaining a commutator
brush assembly and making the requisite electrical connection without the
disadvantages of previously known devices.

30

DISCLOSURE OF INVENTION
In light of the foregoing, it is an aspect of the invention to provide a brush
retaining device for commutating brush assemblies.

Another a; invention is the provision of an electrical connectlon
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Heretof ore, i't has been known to use conmutated notor assenblies for a w de
vari ety of applications. Accordingly, a wde variety of means have been
enpl oyed for maintaining comutating brugies in proper position relative to
the comutator. For exanple, it has been %hown to use nol ded conmut at or
housi ngs havi ng brush hol ders nolded therein. It has al so been known to use

separate metal brush hol ders which are insulated fromthe conmutator

housi ng by iffRTEd eRramuiating brush memmber togthg; mator stater assembly-p| astic brush
hol ders are oft Usesh r ' ﬁ?&ﬂl ??owh’ i ng
by way of a ret g??\ti ng c‘ﬁ?gl.lﬁ a@pé&%ﬁl@%iﬁbga c%ﬁgg t bgtsl\}\gg??#tagﬁiggn%gti ng
brush and t Her atcatrunutasingibrush assemblein tcombiagtion with am e¢lectnical whinndction.
general ly affixegd.to,the brus nmber .and so tq . the.stator. .

A ter nat vl y. " ill e aneele:ab e Tiyebughare b brovehR oL pieBirbiisdassainenor
brush apd t %xﬂﬁu&mgqﬂrdﬁf afiBEiblies And ielectri¢al coRéotivarwhibR idleds Bxppsivertoand
the stator. Such preyviously known et hods, Eor mai ntai ni ng comut ati ng
brushes and manufagtuse requiresylessparts qnddessematesial handling-thanqreyigusly kapwai t h,
have result v'kdgsgreat er manufacturing expenses due to the nunerous

requi red parts and the resulting added | abor due to material handling and

er gonom c pr obl €Yiet another aspect of the invention is the provision of a combined retainer and

electrical connection for commutating brush assemblies which is easy to implement
10 with existing techniques and equipment.

The foregoing and other aspects of the invention which will become apparent
as the detailed description proceeds are achieved by a combined commutator brush
retaining clip and electrical connector for a commutated motor having a motor
housing with a stator and a rotor disposed therein, the rotor having a commutator,

15 the combined retaining clip and electrical connector comprising: a main body
portion; a terminal portion extending from said main body portion; said main body
portion having means for maintaining a brush and brush holder assembly to the
housing and also in electrical contact with the commutator; and, said terminal
portion having means for establishing an electrical connection between the brush

20 and brush holder assembly and the stator.

Other aspects of the invention are attained by a combined commutator brush
retainer and electrical connector assembly comprising: a commutator housing; a
rotor disposed within said commutator housing, said rotor having a commutator
thereon; a stator also disposed within said commutator housing; a commutator

25 brush; a brush holder sleeve; and, clip means for retaining said commutator brush
to said commutator housing and for establishing an electrical connection between
said commutator brush and said stator.

Still other aspects of the invention are attained by an improved commutator
brush retainer and electrical connector for a commutated motor assembly having a

30 commutator housing, a stator portion disposed in the housing, a rotor portion
disposed in the stator, a commutator on the rotor and a commutator brush, the
improvement comprising: clip means for retaining the commutator brush to the

commutator housing and for establishing electrical connection between the

This Sheet Has Been Rerilaced

L




Thus |t IS nost desirable to obtain a device for both retaining a
commut at or brush assenbly and nmeking the requisite electrical connection
wi t hout the disadvantages of previously kgawn devices.

DI SCLOSURE OF | NVENTI ON In light of the foregoing, it is an aspect of
the invention to provide a brush retaining device for commtating brush

assenbl i es. Fﬂbpﬁfusﬁsﬁﬂ:fhecgtatbpe invention is the provision of an
el ectrical cONNEC -2-
IEF D F THE
For a complete understanding of the objects, techniques and structure of the
5 invention reference should be made to the following detailed description and
accompanying drawings wherein:
Fig. 1 is an elevational view of a commutator assembly according to the
invention;
Fig. 2 is a top plan view of the commutator assembly of Fig. 1;
10 Fig. 3 is an elevational view of the combined retainer and connector according
to the invention;
Fig. 4 is a top plan view of the retainer/connector of Fig. 3;
Fig. 5 is an exploded elevational view of the commutating brush assembly
according to the invention; and

15 Fig. 6 is an elevational view of an alternative embodiment of the invention.

BEST MODE FOR CARRYIN E INVENTION
Referring now to the drawings, it can be seen that a commutator assembly
according to the invention is designated generally by the numeral 10. While it will
20 be appreciated that the concept of the invention is applicable to any commutated
motor assembly, the description herein will be with respect to a commutator
assembly of the nature show. In such a device, a stator 11 is disposed within a
commutator housing 12, A rotor assembly 14 having a commutator 15 integrated
therewith, is disposed with the commutator housing 12 as shown. A pair of
25 commutator brushes 16 are disposed within the commutator housing 12, such that
they are in contact with the commutator 15. As can be seen the brushes 16 are
maintained in the commutator housing 12 by way of brush sleeves 18 which are
clampingly affixed to the housing by way of the novel retaining clip 20.
With reference now to Figs. 3 and 4 it can be seen that the retaining clip 20
30 according to the concept of the invention is comprised of a thin metal strap member
having a main body portion 22 disposed along a first plane and a terminal portion
23 disposed along a second plane, generally perpendicular to the first plane. The
main body portion 22 of the retaining clip 20 is defined generally by first and second
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froma comrutating brush nenber to the notor stator assenbly. Yet an
addi tional aspect of the invention is the provision of a retaining device
for a conmutating brush assenbly in conbigation with an electri cal
connecti on. Still other aspects of the invention are the provision of
a conbined retainer for comutating brush assenblies and el ectrical

connection gﬂcﬁ iﬁald' ﬁ&s@é&ﬁr@@‘v‘ﬁo&ﬁmm Whefitst lefd 2498 HiffroiSfabiefiér Adrire and

| ess materi ng th i ously known devi ces. Yet anot her
aspect of tHh&la nAdmcemwtq thet fiest fastener aperisre 27a dheimaia body postien 23pf the

el ectrical CAUIBRE Qb 565 BRATYS 3hif% Helalh BRRFIP LT sippba piion 28

I mpl enent vm technr ques and e ol ng and
ot her as pectmcmﬂes Adirstwalh 29 ehickhis forméed Wherecthetbolyportion 224s bémt upstaadiyed

e O oo e e S B GH apLer A S SITaL Bo8eh ot 12
with a st at O6rtRGponalLy %6 the ArsiRAAEEY hhd iSthus cﬁdp%sé&befaulam Bk MafPBHY 2207,
the combined retaining clip and electrical connector conprising: a main
body Similarly, a third wall 31 is disposed orthogonal to the second wall 30 and connects

the remainder of the main body portion 22 as shown. A second fastener aperture

27b is located in the main body portion 22 proximal to the third wall 31 of the

10 stepped portion. For reasons which will become apparent as the description
continues the second wall 30 of the stepped portion 28 includes a plurality of
depressions or dimples 32 therein.

Proximal to the second end 26 of the retaining clip 20 is the terminal portion
23 of the clip 20. As shown, the terminal portion 23 is bent perpendicularly

15 downward relative to the main body portion 22 of the clip 20. The terminal portion
23 of the clip 20 is adapted to engage matingly a corresponding terminal on the
stator board 34. Accordingly, depending upon the type of connection desired the
terminal portion 23 of the clip 20 may be formed into a terminal tab or a
conventional crimped faston style connector having rolled edges so as to form an

20 engagement slot therebetween.

The stator 11 of the assembly 10 is of a conventional design having a plurality
of stacked lamination plates with a plurality of stator windings disposed therein. A
plastic terminal board 39 may also be included having a plurality of terminal tabs
40 located therein for terminating the stator windings 38.

25 The stator assembly 11 is disposed within a commutator housing 12 having a
traditional cup-shaped design. The cup portion 42 of the housing 12 includes a
plurality of apertures 43 disposed around the periphery thereof. A pair of brush
holder mounts 44 are similarly disposed in the cui) portion 42 of the commutator
housing 12. As shown, the brush holder mounts 44 are diametrically opposed from

30 one another between apertures 43. Each brush holder mount 44 includes a brush
holder groove 46 disposed within a mounting plane 47. The mounting plane 47
includes fastener apertures 48 located on either side of the brush holder groove 46

in a spaced relationship equal to the spacial distance between the fastener apertures
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portion; a terminal portion extending fromsaid main body portion; said
mai n body portion having nmeans for nmintaining a brush and brush hol der
assenbly to the housing and al so in el ectgi.cal contact with the comutator;
and, said termnal portion having neans for establishing an electri cal
connection between the brush and brush hol der assenbly and the stator.
Qher aspect g7 Bf gl YerdififENiip0. NifuRky % B6ckiBbe A Bt e SARRGLANE brih'Sh
retai ner and electrical Connector ass y conprising: a comrutator

housi ng; a rbolder gragve déds approximateiylequaito the widthofthe gtepped portiorof thevi ng
a commut at or _t het eon: stator also disposed within said comut at or

housi ng; a cﬁmlﬁafpgﬁ)’ush; a brush hol der sleeve; and, clip neans for

retaining said CYHEbrakkes 06 Urb thousRddinC BrisH! sleéveshiB! Toftipriditig hOgenerall
establi shing an el ectrical connection between said conmnutator brush an

sai d st ax or . rectangular fybeompempbers aving 1 apea PAd M @9 ar gosed gnHedlby Aan
| mproved co '&hﬂbnﬁﬁﬁmf]ﬁhﬁh”ﬁis Boﬁé&%fhirﬁﬂie S08RCH Qich fat the pigtail
commut at ed notor assenbly having a cormufator housing, a stator portion
di sposed i n wire S2ds affingd ta therlvsedend 5bof thessioswedld on theeinsidetthereof A coil

comut at or on_ thecrot.,or and onmugat.or bt ush he, i npro Cc ri sj ng:
ol i p means NI iRiecbeid helRER tHeJush 16 And ghe flosed eid STEF ne'dlebve 8
5o as to bias the brush 16 toward the open end 50 of the sleeve 18. Accordingly,
10 electrical contact is established between the brush 16 and the brush holder sleeve

18. The brush assembly is mounted in the commutator housing 12 such that the

open end 50 of the brush sleeve 18 and thus, the carbon portion of the brush 16
projects into the cup portion 42 of the housing 12. This is accomplished by orienting
the brush sleeve 18 in the brush holder groove 46 of the brush holder mounts 44.
15 With the brushes 16 and brush sleeves 18 residing in the brush holder grooves
46, the retaining clip 20 is placed in a saddle configuration across the brush holder
sleeve 18 such that the brush holder sleeve 18 is disposed within the stepped portion
28 of the clip 20. A pair of cylindrical spacers 55 are interposed between the clip
20 and the mounting plane 47 of the brush holder mount 44. Appropriate fasteners
20 such as screws 56 are then placed in the fastener apertures 27 of the clip 20 through
a central bore 58 of the spacer 55 so as to threadingly engage the fastener apertures
48 of the moimting plane 47. As should now be apparent, when the fasteners or
screws 56 are sufficiently torqued against the spacers 55 the retaining clip 20
clampingly engages the brushes 16 and brush sleeves 18 against the brush holder
25 mounts 44. It should further be apparent that the dimples 32 located in the stepped
portion 28 of the retaining clip 20 serve to frictionally engage the brush holder
sleeves 18 so as to prevent the brush assembly from being displaced relative to the
stator 11,
As can be seen, when the retaining clip 20 is affixed to the brush holder &
30 mounts 44 the terminal portion 23 of the clip 20 is located so as to pluggingly
engage the tabs 40 of the terminal board 39. Accordingly, an electrical connection
is established between the stator windings 38 and the brushes 16 by way of the
retaining clip 20, the brush holder sleeve 18, and the pigtail wire 52. It will thus be
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c‘ormuf‘.at or housing and for establishing electrical. connection between the
- 3- comut at or brush and the stator. .g¢- BRI EF DESCRI PTI ON
OF THE DRAW NGS :
recognized that the novel retaining clip 20 according to the invention serves to both
maintain the brush holder slceve 18 and brush 16 in a proper posilioli relative (o the
commulator 15 and also establish the requisile electrical connection between the
brush 16 and the stator windings 38, It is contemplated that the retaining clip 20
5 may cmploy a wide variety of terminal connections other than the faston style slot
35 and tab 40 arrangement. For instance, it is contemplaled that the clip 20 could
be clectrically connccted directly to the stator windings 38 by way of a direct lead
60 as shown in Fig. 6. Such an arrangement may be desirable in motors having a
boardless stator assembly.

10 Thus it can be scen that the objects of the invention have been satisfied by the
structure presented above. While in accordance with the patent statutes only the -
best mode and preferred embodiment of the invention has been presented and
described in detail, it is to be understood that the invention is not limited thereto
or thereby. Accordingly, for an appreciation of the true scope and breadth of the

15 invention reference should be made to the following claims,
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For a &mpi ete understandi ng of the objects, techniques and structure of

t he i nvent - uld be made to the follow ng detailed -
descripti o’wlmmmﬂqmmﬂmg dr awi ngs wher®gtn: Fig. 1 is an

el evati onal »vi'ew 0T s Gonmut at or assembly according to the invention;
Fig. 2 is a top plan view of the commutator assenbly of Fig. 1; Fig. 3
Is an el evati t iyickaimed it he conbi ned retainer and connector according to

the i tion; Fi G is ato | an_vi.ew of, the retajner/connector of
Flg. a1 o Acqrblingd coRiunP drudtiufthe Qinaib el somsei g
brush asse@bl yomaredtdd nfiolo? Havig &\ifiddor Cli_bhsiﬂ?dvilh a staldt- aRl hSroddr disposed

el evational view of an alternative enbodi nent of the invention.

BEST MODE foRUteiRy thearaterrhaving pgommytater the combined, retainingolip andhelectrical

drawi ngs, jt { a commutator assenbly according to the
i nvention ?s gg@f%ﬁ’éﬁ%@%‘én fally by the numeral 10. Wiile it will

a main body portion; _
6. a terminal portion extending from said main body portion;
7 said main body porlion having means for maintaining a brush and brush holder
8  assembly to the housing and also in clectrical contact with the commutator; and,
9 said terminal portion having means for establishing an clectrical connection

10 between the brush and brush holder assembly and the stator,

2. A combined commulator brush retaining clip and electrical connector

I according to claim 1, wherein the commutator brush and brush holder asscmbly

2 comprises: a carbon commulator brush having an pigtail wire aflixed thereto; a
3 brush holder siceve adapled for maintaining the commutator brush therein, the
4 brush holder sleeve being fabricated from an electrically conductive material and
5 Dbeing electrically connected to the pigtail wire.

3. A combined commutator brush retaining clip and electrical connector
according to claim 2, wherein said means for maintaining comprises a recessed
portion in said main body portion.

1 4 A combined commutator brush retaining clip and electrical connector
2 according to claim 3, wherein said means for maintaining further comprises a

3 plurality of dimples in said recessed portion.

5. A combined commutator brush retaining clip and electrical connector
according to claim 4, wherein said means for establishing an clectrical connection

comprises a connector member disposed on said terminal portion for matingly

W N e

engaging a corresponding connector member on said stator.
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bE'ﬁppl}‘ELi atred that the concept of the invention i's applicable to any

col el y, the description herein will be with respect to a
cog:rmmﬂ “ﬂl‘g{“ﬂﬂmf the nature show. Irgsuch a device, a stator 11 is
di sposedc Wit hisn & cobnmmut at or .housing 12. A rotor assenbly 14 having a

comutator 15 integrated therewith, is disposed with the comutat or housi ng

12 as showyn. pad r HTTH[E S P (o TV 3T

commut at o\rﬁnhoegsi ?1% ‘i‘%‘b@gch . lﬂ%‘ﬁ%@éﬁr@g llleﬁai@gr% %3:‘? \?\nﬁﬁhel\[@h{ermggn‘%ﬁ SEOr
15. As ca@ baceerding toecldimus,velterdin saidcemeans for inmedntaiiing fertloeroomprises fastener ng
12 by way,of brush sleeves .18 i ch ape cl i.ngly affixed to the housing
by vy of 3 haRtarsdet pEmbRaY maliefplagine St Boldd: fiepa betueen Saidpandihe
and 4 it gan ,ﬁ@mﬁ%nsfng.at the retaining clip 20 according to the concept of

the invention is conprised of a thin netal strap nmenber having a nmain body
portion 22 disposed along a first plane and a term nal portion 23 di sposed

Doy por t on 22" 48 "FRAR. Mk RBbr "08f 't tiobfh. B BRASHBRAF copEe®E

second 2 according to claim 7, wherein said fastener means comprises at least one fastener

3 member, and at least one spacer inember, said spacer member interposed between
4 said clip and the motor housing and said at least one fastener member engaging said
5 clip, said spacer, and said housing.

1 8. A combined commutator brush retaining clip and electrical connector
according to claim 7, wherein the brush holder sleeve is maintained within said

3 recessed portion and said dimples frictionally engage the brush holder.

1 9. A combined commutator brush retainer and electrical connector assembly

2  comprising:

3 a commutator housing;

4 a rotor disposed within said commutator housing, said rotor having a

S commutator; |

6 a stator also disposed within said commutator housing;

7 a commautator brush;

8 a brush holder sleeve; and

9 clip means for retaining said commutator brush and said brush holder sleeve
10  to said commutator housing and for establishing an electrical connection between
11  said commutator brush and said stator. -

1 10. A combined commutator brush retainer and electrical connector assembly
according to claim 9, wherein said clip means has a main body portion and a
3 terminal portion.

1 11. A combined commutator brush retainer and electrical connector assembly

2 according to claim 10, wherein said main body portion includes a recessed portion
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- 4- 26 respectlvely Proximal to the first end 24 is a first
fasten gi Wﬁu Adj acent to the fi rst fastener aperture 27a the main
body pottion.

I retaining clip 20 S bent to forma stepped portion
28. The st epped portlon 28 includes a fitst wall 29 which is forned where

t he body portlon 22 is bent upwardly fromthe area proximal to the aperture
27a. A second | osed nerally orthogonally to the first wall
29 and i S th Gllgk‘)@g‘&j f)gF%lﬁF%Pn f’ggtrﬁ‘écsﬁﬂpﬁl%dy 22. Sinilarly, a third
wal | 31 is disposed orthogonal to the second wall 30 and connects the

remai nder of the main body portion 22 as shown. A second fastener aperture

27b is | okat 8 i A combimed covumytator brush @paipenandedlectricalheonnectar asaemblyl of
t he

2 according to claim 11, wherein said clip means further comprises a connector
3 member disposed on said terminal portion for matingly engaging a corresponding

4 connector member on said stator.

13. A combined commutator brush retainer and electrical connector assembly
according to claim 12, wherein said commutator brush has a pigtail wire affixed

thereto, said pigtail wire also being affixed to said brush holder sleeve, and said

S W N e

brush holder sleeve being fabricated from an electrically conductive material.

14. A combined commutator brush retainer and electrical connector assembly
according to claim 13, wherein said clip means further comprises fastener means for

clampingly maintaining said brush holder sleeve between said clip and said motor

BN =

housing.

.15. A combined commutator brush retainer and electrical connector assembly
according to claim 14, wherein said fastener means comprises at least one fastener
member, and at least one spacer member, said spacer member interposed between

said main body portion and said motor housing and said at least one fastener

A £ W N

member engaging said clip, said spacer, and said housing.

16. A combined commutator brush retainer and electrical connector assembly
according to claim 15, wherein said brush holder sleeve is maintained within said

3 recessed portion and said dimples frictionally engage said brush holder sleeve.

1 17. An improved commutator brush retainer and electrical connector for a

2 commutated motor assembly having a commutator housing, a stator portion disposed

3 in the housing, a rotor portion disposed in the stator, a commutator on the rotor,

4 and a commutator brush assembly the improvement comprising:

5 clip means for retaining the commutator brush assembly to the commutator

6 housing and for establishing an electrical connection between the commutator brush
T




stvepp For *ﬁeasons which will becone apparent as the description
conti % 30 of the stepped portion 28 includes a plurality
of depressi Ies 32 therein. _q9.Proximal to the second end 26 of
t he retaining C|Isp is the termnal portion 23 of the clip 20. As shown,

the termnal portion 23 is bent perpendicularly dowward relative to the

mai N body, parti clip 20. The term-nal portion 23 of the clip 20
i s adapt gd %Eeéﬁgﬁééd%?%ﬁgﬂl a corresponding termnal on the stator board
34. Accordingly, depending upon t he type of connectlon desired the termnal

portion 23 of the cI|p2 befgnﬁ pto a,t | tab or a
convent i dnall8cr iARHERPIOY 69\“‘ atar be§ éE‘LaHler pade "l"iﬂ FeRpestyaccaglingilo; g

forman 9“9%%??%{;?1‘1%&& hgg Q:hgtﬂ‘ﬁ% c ﬁeyheclﬁ ﬁiﬁ%&éh dﬁf n Qemﬁ‘ﬁlsﬁ'ﬁy y 10

is of a conven esi gn having aur nati o | at es
with a pBur giortign ahd st Mmmal\nmdﬁmgssa eqamsbold)t neﬂmnnhavAng)aascessed portioma|

board 39 | | i abs 40
Poaated fnorufta PuRslly Sk dimpiet Aerdf fuftd SorntifolRorkigh Thélides, § SBudcttor,
assenbl y 511 mhémBérsdigssed Yhdr@bxi‘f(ﬁf xﬁam?w macat&ww d&hh@&mm}cﬁ)rtméﬁbéﬂ onal

cup-shaped design. The cup portion 4 e hou5|ng 12 T ncludes a
on the stator.

19. Animproved commutator brush retainer and electrical connector according to
claim 18, whercin the commutator brush assembly includes a carbon brush member,
a pigtail wire affixed thereto, and a brush holder sleeve adapted for maintaining the

brush member therein, the brush holder sleeve being fabricated from an electrically

W S W N e

conductive material and being electrically connected to said pigtail wire.
20. Animproved commutator brush retainer and electrical connector according to

claim 19, wherein said brush holder sleeve is maintained within said recessed portion

3  and said dimples, said dimples frictionally engaging said brush holder sleeve.

R
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plurality of apertures 43 disposed around the periphery thereof. A pair of
brush hol der mounts 44 are simlarly disposed in the cup portion 42 of the
comut at or housing 12. As shown, the brush hol der nmounts 44 are

di anetrically opposed from one anot her between apertures 43. Each brush
hol der nount 44 includes a brush hol der groove 46 disposed within a
nmounti ng plane 47. The nounting plane 47 inhcl udes fastener apertures 48

| ocated on either side of the brush hol der groove 46 in a spaced

rel ati onship equal to the spacial dis Tween the fastener apertures
-5-

BRUSH RETAINING CLIP AND ELECTRICAL CONNECTION

5 A combined commutator brush retainer clip and electrical connector
includes a main body portion (22) and a terminal portion (23). The main
body portion has a recessed portion (28) with a plurality of dimples (32)
therein. A commutator brush (16) is electrically connected to a brush
holder sleeve (18), and the brush holder sleeve is, in turn, clampingly

10 engaged to the commutator housing (12) with the retainer (20). The brush
holder sleeve is disposed within the recessed portion of the retaining clip
and is frictionally engaged by the dimples. The terminal portion of the
retainer engages a corresponding terminal member (40) on the motor
stator (11) such than an electrical connection is established between said

15 commutator brush and said stator by way of said retainer.

-
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27 of the retaining clip 20. Simitarly, it should be noted that the w dth
of the brush hol der groove 46 is approximately equal to the width of the
st epped portion of the retaining clip 20. The brushes 16 are nounted
in brush sleeves 18 conprising a generally rectangul ar tube nenber having
an open end 50 and a cl osed end 51. A conventional carbon brush 16 is

di sposed within the sleeve 18 such tiay ghe pigtail wire 52 is affixed to
the cl osed end 51 of the sleeve 18 on the i nside thereof. A coil spring 54
I's interposed between the brush and the cl osed end 51 of gge sl eeve 18
So as to bias the brush 1 omq gen end 50 of th é e 18.
Accordingly, electrical c cta:s abll d betweeg’t he brush 16 and the
brush hol der sl eeve 1&8Jhe prus |y is Bunted in the commutator

housi ng 12 such that t%a\@.p ush sl eeve 18 and thus, the
é & tion 42 of the

carbon portion 40 ‘ T -b}r
housi ng 12. This ils 8n<p shad\by[or | ntimg tihé tr ush-4Deeve 18 in the
brush hol der groo t . 0 ﬁ’g Wth the brushes
16 and brush sl ee r S|ahﬂg ugh |h8l JewJr coves 46, the
retaining clip 2 s pl 4% addl4 onfli g I on ds the brush
hol der sl eeve 18\4jch t the ush hQ‘_@gL.SJ-'e 18 ifs di sposed within
t he stepped portifot // :% 1—34

FIG.- | -
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28 of fhe clip 20. A pair of cylindrical spacers 55 are interposed between
the clip 20 and the nounting plane 47 of the brush hol der nount 44.
Appropriate fasteners such as screws 56 are then placed in the fastener
apertures 27 of the clip 20 through a central bore 58 of the spacer 55 so
as to threadi ngly engage the fastener apertures 48 of the nounting plane
47. As shoul d now be apparent, when tg?giggteners or screws 56 are
sufficiently torqued agai nst the spac the retaining clip 20

cl ampi ngl y engages the brushes 16 and brush sl eeves 18 agai nst the brush
hol der nmounts 44. It should further be apparent that the dinples 32 | ocated
in the stepped portion 28 of the retaining clip 20 serve to frictionally
engage the brush hol der sleeves 18 so as to prevent the brush assenbly from
bei ng displaced relative to the stator 11. As can be seen, when the
retaining clip 20 is affixed to the brush hol der, nounts 44 the term nal
portion 23 of the clip 20 is located so as to pluggiggly engage the tabs 40
of the term nal board 39. Accordppgly, an electrigal connection is

est abl i shed between the sta%9r mnndl gs 38 and t brushes 16 by way of the
retaining clip 20, the brus | der Ieewgqfﬂa (r Ebplgtall wire 52. It
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recoghi zed that the novel retaining clip 20 according to the invention
serves to both maintain the brush hol der sleeve 18 and brush 16 in a proper
position relative to the conmutator 15 and al so establish the requisite

el ectrical connection between the brush 16 and the stator wi ndings 38. It
I's contenplated that the retaining clip 20 may enploy a w de variety of
term nal connections other than the faston style slot 35 and tab 40
arrangenent. For instance, it is conle®VaBed that the clip 20 could
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be ‘el ectri fected directly to the 4t &t &l “-’v n igeds.--plp pggpdot- a
direct lea 4g‘ashown in Fig. 6. Such an aﬂr@fﬁ}\@ 8. pEgedbe. Wepagedhie | n

not ors havi oardl ess stator assenbly. .etOSBagwdthat
the objects of the invention have been sati L ed
above. Wile in accordance w th the patent [SIfATE &F REOEPTE.. best. .o nd

oeene o TR RISTAIRNS R AR P ECTRICAT, CONRECTON o'

t hereby. Accordingly, for an appreciation of the true scope and breadth of
the invention reference should be nade to thelfollovm ng cl ai ns.

The invention herein resides in the art of retainers for commutating brush
assemblies and electrical connections for effecting a connection between the
commutating brush and the stator. More particularly, the invention relates to the

combination of a commutating brush retaining clip and electrical connection. -

BACKGROUND ART

Heretofore, it has been known to use commutated motor assemblles for a wide
variety of applications. Accordmgly, rwide: vanaty ofimedns have been employed
for maintaining commutating brushcs m proper posmon relative to the commutator.
For example, it has been known to use: molded commutator housings having brush
holders molded therexn It h;s”a..lso been known touse separate metal brush holders.
whlch are insulated from the commutator housing by integrated plastic holders.
Similarly, separate plastic brush holders are often used and are typically secured to
the commutator bousing by way of a retaining clip.

Electrical contact between the commutating brush and the stator has been
effected by way of a lead wire which is generally affixed to the brush member and
also to the stator. Alternatively, it has been known to establish a connection
between the brush and the brush holder and then, in turn, between the brush holder
and the stator.

Such previously known methods for maintaining commutating brushes and for
'éstablishi.ng the requisite electrical connection therewith, have resulted in greater
manufacturing expenses due to the numerous required pdrts and the resulting added
labor due to material handling and ergonomic problems.

Thus it is most desirable to obtain a device for both retaining a commutator
brush assembly and making the requisite electrical connection without the

disadvantages of previously known devices.

DISCLOS URE QF INVENTION

In light of the foregomg, it is an aspect of the invention to provide a brush
retaining device for commutatmg brush assemblies.

Another aspect of the invention is the provision of an electrical connection
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Wiat is claimed is: 1. A conbined comutator brush retaining cli p and
.electrical connector for a commutated notor having a notor housing wi.th a
stator and a rotor disposed therein, the rotor having a conmutator the

conbined retaining clip and el ectrical connector conprising: a main
body portion; a termnal portion ex2ending fromsaid main body
portion; said main body portion having neans for maintaining a brush

and brush hol der assenbly to the housing and also in electrical contact

wi th the cdromitaaéonunuitthg brush m&ﬁwnﬁmnbzqacsﬁmamé&mmg means for
establishing an,el ect‘{dlqal onnect i on, betweenp the b nd brush ho] der
assenbly and t tional aspect g the,ipyention is ‘AY‘@)‘P“ M‘?E‘ﬂ‘&l%?ﬁﬁ clip

and el ect rirgah dAHRGNA g ¢ REGPLLERBIY i &cbifadion WRAT 8h R1diGei WHHERIRT DT USh

and brush ho asse
SnIl other aspects of the invention are the provision of a combined retainer for

commutating brush assemblies and electrical connection which is less expensive to
manufacture, requires less parts, and less material handling than previously known
devices. .

Yet another aspect of the invention is the provision of a combined retainer and
electrical connection for commutating brush assemblies which is easy to implement
with existing techniqués aﬂd-equipment. o

The foregoing and other aspects of the invention which will become apparent
as the detailed description proceeds are achxeved bya combmed commutator brush
retaining clip and electrical connector for a commutated motor having a motor
housing with a stator and a rotor disposed therem, the rotor having a commutator,
the combined retaining clip and electrical connector comprising: a main body
portion; a terminal portion extending from said main body portion; said main body
portion having means for maintaining a brush and brush holder assembly to the
housing and also in electrical contact with the commutator; and, said terminal
portion having means for establishing an electrical connection between the brush
and brush holder assembly and the stator.

Other aspects of the invention are attained by a combined commutator brush
retainer and electrical connector assembly comprising: a commutator housing; a
rotor dis;;osed within said commutator housing, said rotor having a commutator
thereon; a stator also disposed within said commutator housing; a commutator
brush; a brush holder sleeve; and, clip means for retaining said commutator brush
to said commutator housing and for establishing an electrical connection between
said commutator brush and said stator.

Still other aspects of the invention are attained by an improved commutator
brush retainer and electrical connector for a commutated motor assembly having a
commutator housing, a stator portion disposed in the housing, a rotor portion
disposed in the stator, a commutator on the rotor and a commutator brush, the
improvement compfising: clip means for retaining the commutator brush to the

commutator housing and for establishing electrical connection between the
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conprises: a carbon conmutator brush having an pigtail wire affixed
thereto; a brush hol der sleeve adapted for nmaintaining the commutator brush
therein, the brush hol der sleeve being fabricated froman electrically
conductive material and being electrically connected to the pigtail wre.

3. A conbi ned commutator brush retaining clip and el ectrical connector
according to claim2, wherein said neans_for maintaining conprises a
recessed portion in said main body portion. 4. A conbi ned conmut at or

brush retaining clip and el ectrical connector according to claim 3, wherein
said neans for maintaining further conprises a plurality of dinples in said
recessed potonughtator brush and thgstataed comut ator brush retaining clip and
el ectrical connector

IEF R E

For a complete understanding of the objects, techniques and structure of the
invention reference should be made to the following detailed description and
accompanying drawings wherein:

Fig. 1 is an elevational view of a commutator assembly according to the
invention; ,

'Fig. 2 is a top plan view of the commutator assembly of Fig. 1;

Fig. 3 is an elevational view of the combined retainer and connector according
to the invention;

Fig. 4 is a top plan view of the retainer/connector of Fig. 3;

Fig. 5 is an exploded elevational view of the commutating brush assembly
according to the invention; and

Fig. 6 is an elevational view of an alternative embodiment of the invention.

BEST MODE FOR RYIN E INVENTION

Referring now to the drawings, it can be seen that a commutator assembly
according to the invention is desfgnated generally by the numeral 10. While it will
be appreciated that the concept of the invention is applicable to any commutated
motor assembly, the description herein will be with respect to a commutator
zissembly.of the nature show. In such a device, a stator 11 is disposed within a
commutator housing 12. A rotor assembly 14 having a commutator 15 integrated
therewith, is disposed with the commutator housing 12 as shown. A pair of
commutator brushes 16 are disposed within the commutator housing 12, such that
they are in contact with the commutator 15. As can be seen the brushes 16 are
maintained in the commutator housing 12 by way of brush sleeves 18 which are
clampingly affixed to the housing by way of the novel retaining clip 20.

With reference now to Figs. 3 and 4 it can be seen that the retaining clip 20
according to the concept of the invention is comprised of a thin metal strap member
having a main boay portion 22 disposed along a first plane and a terminal portion
23 disposed along a second plane, generally perpendicular to the first plane. The

main body portion 22 of the retaining clip 20 is defined lly by first and d
yp : g clip 2015 delined generally YT‘{,fs?;‘ tﬁéﬁ%&acemenh she
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according to claim4, wherein said neans for establishing an el ectrical
.connection conprises a connector nenber di sposed on said termnal portion
for matingly engagi ng a correspondi ng connector nenber on said stator.
6. A conbined commutator brush retaining clip and el ectrical connector
according to claimb5, wherein said nmeans4f-or mai ntaining further conprises
fastener neans for clanpingly maintaining the brush hol der sleeve between
said clip and the notor housing.

ends 24 and 26 respecuvely Proximal to the first end 24 is a first fastener aperture

27a. Adjacent to the first fastener aperture 27a the main body portion 22 of the
retaining clip 20 is bent to form a stepped portion 28. The stepped portion 28
includes a first wall 29 which is formed where the body portion 22 is bent upwardly
from the area proximal to the aperture 27a. A second wall 30 is disposed generally
orthogonally to the first wall 29 and is thus disposed parallel to the main body 22.
Similarly, a third wall 31 is disposed orthogonal to the second wall 30 and connects
the remainder of the main body portion 22 as shown. A second fastener aperture
27b is located in the main body portion 22 proximal to the third wall 31 of the
stepped portion. For reasons which will become apparent as the description
continues the second wdll 30 of the stepped portion 28 includes a plurality of
depressions or dimples 32 therein.

Proximal to the second end 26 of the retaining clip 20 is the terminal portion
23 of the clip 20. As shown, the terminal portion 23 is bent perpendicularly
downward relative to the main body portion 22 of the clip 20. The terminal portion
23 of the clip 20 is adapted to engage malingly a cofresponding terminal on the
stator board 34. Accordingly, depending upon the type of connection desired the
terminal portion 23 of the clip 20 may be formed into a terminal tab or a

. conventional crimped faston style connector having rolled edges so as to form an
engagement slot therebetween.

The stator 11 of the assembly 10 is of a conventional design having a plurality
of stacked lamination plates with a plurality of stator windings disposed therein. A
plastic terminal board 39 may also be included having a plurality of terminal tabs
40 located therein for terminating the stator windings 38.

The stator assembly 11 is disposed within a commutator housing 12 having a
traditional cup-shaped design. The cup portion 42 of the housing 12 includes a
plurality of apertures 43 disposed around the periphery thereof. A pair of brush
holder mounts 44 are similarly disposed in the cub portion 42 of the commutator
housing 12. As shown, the brush holder mounts 44 are diametrically opposed from
one another between apertures 43. Each brush holder mount 44 includes a brush
holder groove 46 disposed within a mounting plane 47. The mounting plane 47
includes fastener apertures 48 located on either side of the brush holder groove 46
in a spaced relationship equal to the spacial distance between the fastener apertures

| This is the replacement she



7. A conbined commutator brush retaining clip and el ectrical connector
.according to claim7, wherein said fastener neans conprises at |east one
fastener nenber, and at | east one spacer nenber, said spacer nenber

i nt erposed between said clip and the notor housing and said at | east one
fast ener menber engaging said clip, sai-dsspacer, and said housi ng. 8. A
conbi ned comut ator brush retaining clip and electrical connector according
to claim?7, wherein the brush hol der sleeve is maintained within said

recessed pQTtdfahe adrdirting du%’wp SBfilddly, Gt HobAd b mMeR fifatithe wWidthsdT the beesh.
9. A conbined commutat or brush retainer and e|l ectrical connector assenbly

conpri si ng:holder graove éis 2ppseximately egual to the width of the stepped portion of the
' retaining clip 20. '

The brushes 16 are mounted in brush sleeves 18 comprising a generally
rectangular tube member having an open end 50 and a closed end 51. A
conventional carbon brush 16 is disposed within the sleeve 18 such that the pigtail
wire 52 is affixed to the closed end 51 of the sleeve 18 on the inside thereof. A coil
spring 54 is interposed between the brush 16 and the closed end 51 of the sleeve 18
so as to bias the brush 16 toward the open end 50 of the sleeve 18. Accordingly,
electrical contact is established between the brush 16 and the brush holder sleeve
18. The brush assembly is mounted in the commutator housing 12 such that the

. open end 50 of the brush sleeve 18 and thus, the carbon portion of the brush 16
projects into the cup portion 42 of the housing 12. This is accomplished by orienting
the brush sleeve 18 in the brush holder groove 46 of the brush holder mounts 44.

With the brushes 16 and brush sleeves 18 residing in the brush holder grooves
46, the retaining clip 20 is placed in a saddle configuration across the brush holder
sleeve 18 such that the brush holder sleeve 18 is disposed within the stepped portion
28 of the clip 20. A pair of cylindrical spacers 55 are interposed between the clip
20 and the mounting plane 47 of the brush holder mount 44, Appropriate fasteners
such as screws 56 are then placed in the fastener apertures 27 of the clip 20 through
a central bore 58 of the spacer 55 so as to threadingly engage the fastener apertures
48 of the mounting plane 47. As should now be apparent, when the fasteners or
screws 56 are sufficiently torqued against the spacers 55 the retaining clip 20
clampingly engages the brushes 16 and brush sleeves 18 against the brush holder
mounts 44. It should further be apparent that the dimples 32 located in the stepped
portion 28 of the retaining clip 20 serve to frictionally engage the brush holder
sleeves 18 50 as to prevent the brush assembly from being displaced relative to the
stator 11, |

As can be seen, when the retaining clip 20 is affixed to the brush holder ¢
mounts 44 the terminal portion 23 of the clip 20 is located so as to pluggingly
engage the tabs 40 of the terminal board 39. Accordingly, an electrical connection
is established between the stator windings 38 and the brushes 16 by way of the

retaining clip 20, the brush holder sleeve 18, and the pigtail wire 52. It will thus be
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a rotor disposed within said comutator housing, said rotor having a
.commut at or ; a stator also disposed within said comutator housi ng;
a commut at or brush; a brush hol der sl eeve; and clip nmeans for
retaining said commutator brush and said brush hol der sleeve to said
comut at or housing and for establishing an el ectrical connection between
said commut ator brush and said stator. _¢10. A conbi ned commut ator brush
retai ner and el ectrical connector assenb?y according to claim9, wherein
said clip neans has a main body portion and a term nal portion. 11. A

accor di ng. ¢ SRl 1ob G ab oo AR finf By 20 BEHbURR e FRAATEARG ELRE AL .
portion maintain the brush holder sleeve 18 and brush 16 in a proper position relative to the
conunutator 15 and also establish the requisx;le electrical connection between the
brush 16 and the stator windings 38. It is contemplated that the retaining clip 20
may cmploy a wide variety of terminal connections other than the faston style slot
35 and tab 40 arrangement. For instance, it is contemplated that the ¢lip 20 could
be clectrically connccted directly to the stator windings 38 by way of a dircct lead
60 as shown in Fig. 6. Such an arrangement may be desirable in'motors having a
boardless stator assembly.

Thus it can be scen that the objects of the inveation have been satisficd by the
struclure presented above. While in accordance with the patent statules only the
best mode and preferred embodiment of the invention has been prescuted and
described in detail, it is to be understood that the invention is not limited thereto
or thereby. Accordingly, for an appreciation of the true scope and breadth of the

invention reference should be made to the {ollowing claims.
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-9- and a plurality of dinples in said recess portion. 12. A conbi ned
.comutator brustrretarrer and el ectrical connector assenbly according to

cl ai m C| ip nmeans further conprises a connector nenber
di spos ﬂ @ portion for matingly engaging a correspondi ng
connecter erm 0 d stator. -7-

What is claimed is:
1. A combined commutator brush retaining clip and clectrical connector for a
commutated motor having a motor housing with a stator and a rotor disposed
therein, the rotor having a commutator the combined retaining clip and electrical
conncclor comprising:

a main body portion;

a terminal portion extending from said main body portion;

said main body portion having means for maintaining a brush and brush holder
asscmbly to the housing and also in clectrical contact with the commutator; and,

said terminal portion having means for cstablishing an clectrical connection

between the brush and brush holder assembly and the stalor.

2. A combined commutator brush retaining clip and electrical connector
according to claim 1, wherein the commutator brush and brush holder assembly
comprises: a carbon commutator brush having an pigtail wire alfixed thereto; a
brush holder sleeve adapted for maintaining the commutator brush therein, the
brush holder slceve being fabricated from an electrically conductive material and

being electrically connected lo the pigtail wire.

3. A combined commutator brush retaining clip and electrical conncctor
according lo claim 2, wherein said means for mainlaining comprises a recessed

portion in said main body portion.

4. A combined commutator brush relaining clip and clectrical connector
according to claim 3, wherein said means for maintaining further comprises a

plurality of dimples in said recessed portion.

5. A combined conunulator brush retaining clip and clectrical connector
according to claim 4, whercin said means {or establishing an clectrical connection
comprises a connector member disposed on said terminal portion for matingly

engaging a corresponding connector member on said stator.
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13. A conbi ned cammutator brush retai ner and el ectrical connector assenbly
according to claim12 V\/nerel n said conmutator brush has a pigtail wre

af fixed tﬂmml“j “mmlh wire also being affixed to said brush hol der
sl eeve, er sleeve being fabricated froman electrically
conduct i ve Jrateri‘al . 14. A conbi ned co8wutator brush retainer and

el ectrical connector assenbly according to claim 13, wherein said clip
means further conprises fastener neans for clanpingly maintaining said

brush hol deg. sl.&ed(ﬁnbﬂteueeomaitdtdrl bpushn detairing ndip)rambldémgcal canecfor

conbi ned cormut tor retainer,.and e ctr ctor as.se
accor di ng t3F°%Y gﬁol aif 'e‘?”é?rﬁ‘%%‘él means gg@ﬁ‘ﬁf‘f gopgses éﬂg?e Tone

fastener maglais foﬁ@ﬂnﬁ}ﬁnél?%ﬁm&ﬂﬁnﬁ m&smmanwr sleedt Ge BRAHNIBIIPRAd the
i nt erposed between sai'd nain body portion and said notor housing and said

at | east orféotqishoyﬁ’é’g

7. A combined commutator brush retaining clip and electrical connectlor
according to claim 7, wherein said fastener means comprises at least one fastener
member, and at least one spacer member, said spacer member interposed between
said clip and the motor housing and said at least one fastener member engaging said

clip, said spacer, and said housing.

8. - A combined commutator brush retaining clip and electrical connector
according to claim 7, wherein the brush holder sleeve is maintained within said

recessed portion and said dimples frictionally engage the brush holder.

9. A combined commutator brush retainer and electrical connector assembly
comprising:

a commutator housing;

a rotor disposed within said commutator housing, said rotor having a
commutator, '

a stator also disposed within said commutator housing;

a commutator brush; '

a brush holder sleeve; and |

clip means for retaining said commutator brush and said brush holder sleeve
to said commutator housing and for establishing an electrical connection between

said commutator brush and said stator.

10. A combined commutator brush retainer and electrical connector assembly
according to claim 9, wherein said clip means has a main body portion and a

terminal portion.

11, A combined commutator brush retainer and electrical connéctor assembly

according to claim 10, wherein said main body portion includes a recessed portion
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mefrber engagl I?ﬂfal d cli i) sai d spacer, and said housing. 16. A conbi ned

,commut a'gdmmu “IE! (urm and el ectrical connector assenbly according to
claim1l

ush hol der sleeve is maintained within said
recessed por i on and sal d dinples frictionally engage said brush hol der
sl eeve. 17. An inproved commutator brugh retainer and el ectrical
connector for a comrutated notor assenbly having a conmutator housing, a
stator portion disposed in the housing, a rotor portion disposed in the

stator, a cgfmutpm,qmyo@famﬁ,[éphpga,dq\g&sgpgmt ator brush assenbly the
|nprovenent conpri sing clip nmeans for retaining the commutator brush

assenbly to the commutator housing and for establishing an el ectrical

connection pet wgelhitfied YoMthata?dr BFiR retainer and electrical connector assembly
according to claim 11, wherein said clip means further comprises a connector
member disposed on said terminal portion for matingly engaging a correspondmg

connector member on said stator.

13. A combined commutator brush retainer and electrical connector assembly
according to claim 12, wherein said commutator brush has a pigtail wire affixed
thereto, said pigtail wire also being affixed to said brush holder sleeve, and said
brush holder sleeve being fabricated from an electrically conductive material.

14. A combined commutator brush retainer and electrical connector assembly
according to claim 13, wherein said clip means further comprises fastener means for
clampingly maintaining said brush holder sleeve between said clip and said motor

housing.

.15. A combined commutator brush retainer and electrical connector assembly
according to claim 14, wherein said fastener means comprises at least one fastener
member, and at least one spacer member, said spacer member interposed between
said main body portion and said motor housing and said at least one fastener

member engaging said clip, said spacer, and said housing.

16. A combined commutator brush retainer and electrical connector assembly
according to claim 15, wherein said brush holder sleeve is maintained within said
recessed portion and said dimples frictionally engage said brush holder sleeve.

17. An improved commutator brush retainer and electrical connector for a
commutated motor assembly having a commutator housing, a stator portion disposed
in the housing, a rotor portion disposed in the stator, a commutator on the rotor,

« and a commutator brush assembly the improvement comprising:
clip means for retaining the commutator brush assembly to the commutator

housing and for estabhshmg an electrical connection between the commutator brush
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- *10 - assenbly and the stator. 18. An inproved commutator brush

retai rﬁmunmamﬂnu" | connector according to claim17, wherein said clip
" nmeans I?ﬂ menber having a main body portion and a term nal
portion, sai ¢ nflin®body portion having a recessed portion with a plurality
of dinples therein, and said terninal pHttion includes a connector nember

di sposed t hereon for mati ngly engagi ng a correspondi ng connector nenber on

the stator.
* assembly and the stator.

18. Animproved commulator brush retainer and electrical connector according to
claim 17, wherein said clip means comprises a clip member having a main body
portion and a terminal portion, said main body portion having a recessed portion
with a plurality of dimples therein, and said terminal portion includes a connector
member disposed thereon for matingly engaging a corresponding connector member

on the stator.

19. Animproved commutator brush retainer and electrical connector according to
claim 18, wherein the commutator brush assembly includes a carbon brush member,
a pigtail wire affixed thereto, and a brush holder sleeve adapted for maintaining the
brush member therein, the brush holder sleeve being fabricated from an clectrically

conductive material and being electrically connected to said pigtail wire.

20. Animproved commutator brush retainer and electrical connector according to
claim 19, wherein said brush holder sleeve is maintained within said recessed portion

and said dimples, said dimples friétionally engaging said brush holder sleeve.
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19.” An inproved commutator brush retainer and el ectrical connector
according to claim 18, wherein the: commutator brush assenbly includes a
carbon brush nenber, a pigtail wire affixed thereto, and a brush hol der

sl eeve adapted for maintaining the brush menmber therein, the brush hol der
sl eeve being fabricated froman electrically conductive material and being
electrically connected to said pigtail wre. 20. An inproved commutator
brush retainer and el ectrical ‘connector ggcording to claim19, wherein said
brush hol der sleeve is maintained within said recessed portion and said
dinples, said dinples frictionally eABSTRACHERI d brush hol der sl eeve.

BRUSH RETAINING CLIP AND ELECTRICAL CONNECTION

A combined commutator brush retainer clip and electrical connector

includes a main body portion (22) and a terminal portion (23). The main

body portion has a recessed portion (28) with a plurality of dimples (32).

therein. A commutator brush (16) is electrically connected to a brush

holder sleeve (18), and the brush holder sleeve is, in turn, clampingly

by engaged to the commutator housing (12) with the retainer (20). The brush
holder sleeve is disposed within the recessed portion of the retaining clip

and is frictionally engaged by the dimples. The terminal portion of the

retainer engages a corresponding terminal member (40) on the motor

stator (11) such than an electrical connection is established between said

commutator brush and said stator by way of said retainer.

Figure 3
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