- 1- " DYNAMOELECTRI C MACHI NES" 5 -The present invention relates in
general o dynanoel ectric machines, such as electric notors and generators,
andg in parilcular t'o an i nproved |ubri- cant slingér for controlling the o .
fl owof” [ubricant within the nmotor. 10 One type of electric not I
for exanple, the 51 frame fan notor manufactured by the General Electric
Co., enploys a self-contained lubricating systemfor |ubricating the rotor
shaft sl eeve bearing and for carrying heat out of the bearing. U S. Patent
15 = 27522,985 to Harl C. Bradley is an exanple of this type o?]@ggplj}The
nmotor includes a reservoir located coaxially with the rotor shaft ~° J
conprising a lubricant saturated absorbent material, such as wool felt, and

a wool 20 felt wick which transfers thé lubricant, such as an
appropriate oil, to a spiral groove on the rotor shaft. As the shaft
rotates, lubricant is rs fromth gservoir and punped along the shaft
to estabPfkish a he shaft and sl eeve beari ng 25

which rotatably supports it. Since the lubricant flows out of the end of
t he bearing, notors of this type are conventionally provided with a

| ubricant thrower or-slinger in the formof an enlarged diane- ter ring on
t he shaft whi ch throTheapyekehti tmvéntibn relatels ieagkeerahets! i nger

radially outvardnahide30ceRFLORARIALS , "Eildn G2V Bhect?180HBLERS Sona 2N
annul ar spl ash w’ck I's positroned wihin the oil cover so - 2-
generators, and in particular to an improved lubri-
cant slinger for controlling the flow of lubricant
'&J within the motor.
10 One type of electric motor, for example, the 51
frame fan motor manufactured by the General Electric
Co., eméloys a self-contained lubricating system for
lubricating the rotor shaft sleeve bearing and for
carrving heat out of the bearing. U.S. Patent
15 2,522,985 to Harl C. Bradley is an example of this
type of motor. o - _
The motor includes a reservoir located coaxially
with the rotor shaft comprising a lubricant saturated
absorbent material, such as wool felt, and a wool
20 felt wick which transfers the lubricant, such as an
appropriate oil, to a spiral groove on. the rotor
o shaft. As the shaft rotates, lubricant is drawn from
' the reservoir and pumped along the shaft to establish
a lubricant f£ilm between the shaft and sleeve bearing
25 which rotatably supports it. Since the lubricant
flows out of the end of the bearing, motors of this
type are conventionally. provided with a lubricant
thrower or slinger in the form of an enlarged diame-
ter ring on the shaft which throws any lubricant
30 which reaches the slinger radially outward into an
enclosing oil well cover. In some cases, an annular
splash wick is positioned within the oil cover so



that lubricant thrown radially outward will be absorbed by it and be
conveyed nore readily back to the reservoir through passages in the rotor
suppegy.i ng structure. 5 Al t hough the previously used |ubricant’

the reservoir, sone notors of this type have been subject to sporadic

| ubricant | eakage problenms. The oil circulation path between the 10 _
reservoir and end of the bearing can be effectively sealed in the rearward
portion of the notor, but the inner oil well cover is open on its forward
end to permt passage of the rotor shaft therethrough. Since lubricant is
thrown radially outwardly against 15 the oil well cover, on some
occasions, the lubricant tends to nigﬁate forwardly beyond the slinger and
out the for e ' over,. re it is,losj,i,nto the stator
conpar t nent \.A@ﬁ%i g'g%g{c%#yﬁlleosu trgadll\éq;}'d%%g%g ‘I':hhf RE ubricant ™

avai | abl e fophepreed by it angd jhen comveyed mbrebreadily back téwe | ubri St

can begin totheakedéP¥oi IR h GasRa %ts BaStRECLESE tiHd Or .
| ubri cant sllggerg such as the enlargg r ot or sha?t sli-ndgers as” shown in
Patent 2, 52255888/ T¢he cylindrical oil skingers 25 conprising a

cyl indrBcal washehlthéwgle| v miresficusdy usedhtubsicanshelingéwend to throw
5 sl ting 1 adrafi beul SLARAR M A¥rsRlg Sh BEMIERIRE 0HS L0 he Torvard
and rear edga¥PEicamk Brrk tqg)the resexyeis.,i somermorons fofitthimyl es to the
shaft axis stgbethave theen WUH i i spheaddedlapsicosé -1¢Wkdhe
respectiveIyprggfgﬁg%ﬂﬂihéﬁoffﬂé%?éﬁ&atlggspath between the C;
IQ reservoir and end of the bearing can be effectively
sealed in the rearward portion of the motor, but the
inner oil well cover is open on its forward end to
permit passage of the rotor shaft therethrough.
Since lubricant is thrown radially outwardly against
15 the oil well cover, on some occasions, the lubricant
" tends to migrate forwardly beyond the slinger and out
the forward end of the oil cover where it is lost
 into the stator compartment. . This not only results
in a decrease in the lubricant available for circu-
20 lation through the bearing, but the lubricant can
begin to leak from the motor case. _
" It has been found .that prior lubricant slingers,
such as the enlarged rotor shaft slingers as shown in
Patent 2,522,985 or the cylindrical oil slingers
25 . comprising a cylindrical washer-like element affixed
to the rotor shaft, tend to throw the 1ubricant-off
in a fanned out pattern. Although most of the
-~ lubricant is slung radially outward, a portion of the
lubricant slung by the forward and rear edges of the
30  prior slingers is thrown off at angles to the shaft
axis such that the lubricant has forward and rear-
ward, respectively, components of_velccity; Thus,
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. -Qﬁ@, has been effective in assisting in returning the lubricant back to



-3-- the lubricant thrown off the forward edge of the slinger has a
significant conmponent of velocity towards the open end of the inner oi
‘wel | cover, thereby contributing to the aforementioned migration of Q
| ubricant out into the 5 stator housing of the nmotor. Mdtors of the TUyp
shown in Patent 2,522,985 are designed to be operated with the shaft

hori zontal , with the shaft vertical and the reservoir at the bottom or any
posi tion inbetween. I f the notor becones tilted 10 such that the forward
end of the shaft at the opening in the inner oil well cover is |ower than
the end of the shaft in the reservoir, however, l|ubricant tends to pool at
the open end of the inner oil well cover._;bis not only prevents the

| ubricant from being recirculated, but 15 “can increase .the posibility.

of . its\being dilechabgddaniir sbghwrhe tforther dogparidngdige olfe thened ioigervel |
cover. 125 t hr o Ut AT i iRY nkheoh@loent TRE REQBLEEYOtoRhakeakadBpen
descri b above 1s not 'necessarily [imted to the type of notor described
in 20 Patent Z2mb@iyghe innes odyniifdl KAYee rﬁi’t,erell s COMGERAPRELRGt §Ps and
generators, maykwxhfddeneAtiohed alilgyet iberettheboi tahei agtpinpedthet ween
beari ng surfaces tends to.m grat ut of a sem-sealed oil circulation
system Thg oiIgﬁﬁﬁﬂ%ééguﬁﬁgﬁl8%B€ﬁ§tﬂ°g?Fbr art notors 25 described above
i s overcone by an aMetgmeseaf dbecrtirel smowhe iy Reirntspec22eBBPonaren

which a |ubricafds pLh88% o ive YUY I HLEQdy SURNchBA N £ INPAL £6n8B19XAkN
conponent of vel om%l%/ﬁ,l n a direction generall servoir to

toward the r
| ubri cant whi cHFhS bhnveptiralsprfgdhe ﬁﬁ%gﬁﬂﬁﬁfrﬁchh% OkFPRgePE may
throw sone of die pobitiant inbetwedsr] at i V&l yhbapperst desp mesr valded

contponent qb axj Akl Y& 45iel Yeorldisd UL VEH §ld B8/ IeIC e b it in
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the inner oil well cover is lower than the end of the
shaft in the reservoir, however, lubricant tends to pool
at the open end of the inner oil well cover. This not
only prevents the lubricant_ffom being recirculated, but
15 can. increase. .the posibility.of its being discharged ..-..
through the forward opening in the inner oil well cover
and thrown outwardly by the rotor. _
The probiem of oil leakage described above is not
necessarily limited to the type of motor described in
20 Patent 2,522,985, Other dynamoelectric machines, such as
motors and generators,'may_exhibit similar problems where
the oil being pumped beﬁween bearing surfaces tends to
migrate out of a semieseaied_oil circulation system,
The oil leakage problems with prior art motors
25 described above is overcome by an arrangement described
in the present specification in which a lubricant slinger
‘is configured such that it imparts an axial component of
velocity in a direction_generaliy_toward the reservoir to
lubricant which is thrown by the slinger. Although prior
30 slingers may throw. some of the lubricant with a
‘relatively happenstance rearward component of axially
velocity, the_improved_slinger described in the present
specification, provides a substantial and intentional
rearward slinging action and substantially eliminates the



specification,

action.and

cove nd
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anglizzg the forward direction toward the opening in the inner’oi

i

provi des a substantial and intentional rearward slinging

substantially elimnates t he throwi ng of f of Iubrlcant at an

wel |

al so bl ocks the mgration of oil through the opening. The result

d by the inproved slinger is that the 5 | ubricant thrown by the
slinger is thrown either radially outwardly or rearwardly,.but the forward -

throwing and forward nmigration of the lubricant in the sane axial direction
as the lubricant is punped through the bearing is bl ocked. 10

tendency of the lubricant to migrate forwardly may be further

The

reduced by

causing the lubricant to be thrown outwardly by the slinger at a point

rearward,
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The tendency of the lubricant to migrate forwardly

may be further reduced by causing the lubricant to be

thrown outwardly by the slinger at a point rearward, that

is, back toward the reservoir, of the end of the bearing
out of whlch the lubrlcant is pumped. Since the
lubricant is initially slung.at a.point further back from
the opening in the inner oil well cover and closer to the
reservoir, the lubricant Has a greater tendency to be
returned to the reservoir rather than migrate out of the
0il well cover opening. One way to accomplish this is
to provide a cup~-shaped slinger which overhangs the end
of the bearing thereby providing a rearward flow path for
the lubricant pumped out of the bearing until it is
thrown outwardly off the rearwardly facing edge of the
slinger. '

In a preferred form of the slinger, the outer.

peripheral surface of the-cﬁp-shaped portion is provided
with a vane which is pitched in a direction to impart a
rearward component of velocity to the lubricant to
enhance the migraﬁion'of the lubricant back toward the
reservoir. This vane may take the form_of a single or
multiple turn spiral flight,‘a plurality of angled
blades, or other'structure which provides the desired
rearward impelling of the lubricant. - The combination of
throwing the lubricant outwardly at a point rearwardly of

that is, back toward the restvoir, of the end of the beari ng out
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30- reservoir. = This vane may take the formof a single or multiple turn
spiral flight, a plurallty of -angl ed bl ades, or other structure which
provides the desired rearward inpelling of the |ubricant. The conbiﬂ@@}on
of throw ng the |ubricant outwardly at a point rearwardly of -5- t ‘end
of the bearing together wwth the axial inpeller structure on the slinger
greatly reduces the tendency of the lubricant to mgrate forwardly out of
the oil well cover opening, thereby preventing |loss of lubricant from5
the lubricant recirculation systemof the notor. The tendency of | ubricant
to collect or pool in the forward end of the inner oil well cover when the
motor is slightly tilted with its forward end lower than its rear end is
overcone by providing an inner oil well cover 10 which is t apered such
that i t\dl ver gehe madheir thevaear dngetogesheswaridh tthe atxiadaritmpekbefoir.

Wien thie: ot or %§ueE%E@t%ﬁ WhhhélﬁﬁgﬁgafreQQﬂyZQQHﬁEesthﬁetﬁaﬁﬂéﬂc i bgcover
presen#&’a | ower surface which is, slo t owar d the res \§$§ so. t ha

[ ubri cant fIow§hﬁ/kHQ£AQW“%dﬁk‘?hgﬁﬁgﬁ fgrwardlsy fﬂ?*mﬂ%i case
to the reservobbveEVQ@ehﬁnbbetmh&ebySbﬁuhénbengllbsd sElghbtycsuthfraat its

forward end is lLower . than it h 2hETS r wll provide.
sone degreg of t&‘o\rﬁé’ﬁgé 285 ??%UEQQMJ‘ éOI’I eﬁﬁjzﬁ(ﬂléon%%}%t he notor and
avoi d the pooling eﬂhsctezdensﬁsaﬁIQH@IGBQVé tpheodlpRfePrdeseti BBIENfA t he

present specifigaty0Pa ddli ¥tethe {mhLereol weer \é%ireﬁl:s whith theumbreasher for

the rotor. The slinger i.s pressed . ontqg a brass eve on.the.rotor shaft
t her eby provi dlsrﬁngté-galtl\MiFéhwﬂrté‘ve‘ﬁFs Eogw ﬁeeﬁ"%o\?v o8] A% EPBRg t he

shaft and throwgldtie overcome by providing an inner oil well cover
N 10 which is tapered such that it diverges in the rearward
direction toward the lubricant reservoir. When the motor
is operated with its shaft horizontal, the tapered oil
. cover presents a lower surface which is sloped toward the
reservoir so that lubricant flows by gravity back through
]ﬁ_ the openings,in the motor case. to the reservoir. .Even .if
the motor should be tilted slightly such that its forward
end is lower than its rear end, the tapered oil cover
will provide some degree of compensation for the improper
orientation of the motor and avoid the pooling effect

20 described above. . '

The slinger described in the present specification,
in one form thereof, éerves as the thrust washer for thé
rotor. The slinger is pressed onto a brass sleeve on
the rotor shaft thereby providing a seal which prevents

25 the flow of lubricant along the shaft and through the
slinger so that all the lubricant will be thrown
outwardly by the slinger. The fact that the rotor sleeve

' is pressed within a cylindrical rim portion of the
slinger results in a seal around a cylindrical surface

30 rather than on a flat face, as is the case with prior
slingers, and produces a better seal against the axial
flow of lubricant along :the shaft.

Automated assembly of the motor is enhanced by
"providing radial clearance between the cup-shaped portion



slinger so that all the lubricant will be thrown outwardly by the sllnger
The fact that the rotor sleeve is pressed wWthin a cylindrical rimportion
of "slinger results in a seal around a cyllndrlcal surface 30 rather . «
th naflat face, as is the case with prior slingers, and produces a
better seal against the axial flow of |ubricant along the shaft. Automated
;assenbly of the notor is enhanced by providing radial clearance between the
cup-shaped portion -6- of the slinger and the end of the sleeve bearing
and between the central opening in the slinger and the rotor shaft. In
carrying out one preferred nethod, the cup portion of the slinger is placed
over the end of the 5 sl eeve bearlng the rotor shaft is.-then inserted
through the slinger and into the bearlﬁb, and when the enl arged brass

sl eeve on t&é rheorslsivaddr cantladts: témdt odi Ithey sdsevef behe isig rayed, S

able cent erplPiedh! PUE ORIl PR EndYin el ® s3linlE gpar@ﬁs%e&ed i o
cl earances nue ax1 al venent o he ro .Sl eeve presses %
into the slfhaét-thdnelsoayiend PBfF| 9reorredesied heeshpgerththdc¥®t or and

providing & é?@':.o%g%ﬂséhé helflln@\e:oflelblbebueemmetﬁél aaar NGt HSt Or

sl eeve. The dges of the sl er r.ot sl eeve are aﬁlg tapered to
15 assist FPhe %Eﬁta??ﬁbP%f Pﬁg E?Eﬂﬁe?hﬁgtth% g%%?tlaﬁ %r R cordi ng

to a first eBpeslicferhandniatio ¢che heag iirsg pand e m tc]ymarmdleg:em o

machi ne co é@sngle%h\&fﬁ%ﬁz B! BbRbr lshat Lodbscrs Bnl oteralﬂb@g' d case

and 20 inc bearing neans 1 n sald case for rotat
supporti ng éﬁgﬂ %ﬁa‘i‘%e %]a’rféﬁ%'aflt"- & eRlienGeger the slinger on the

shaft by virtue of the aforementioned radial clearances.: -;;
10 cContinued axial movement of the rotor sleeve presses it
into the slinger'thereby'frictionaily connecting the
slinger and rotor and providing a seal against the flow
of 0il between the slinger and rotor sleeve. The edges
of the slinger and rotor sleeve are preferably tapered to
15 assist. .in centering of the slinger an the- shaft and
bearing.
According toa first aspect of the invention there
is provided a dynamoelectric machihe comprising: a case;
a stator in said case; a rotdr.in said case and
20 including a shaft; bearing means in-said case for
rotatably supporting.said shaft, said shaft extending out
of one end of said bearing mens; a lubricant reservoir in EJ
said case; means associated with said shaft for pumping
lubricant from the reservoir between the shaft and
25 ©bearing means in a first axial direction and out of said
one end of said bearing means; lubricant slinger means
mounted on said shaft for rotation therewith for throwing
radially outward from said shaft lubricant pumped out of
said one end of said bearing means; said slinger means
'30 having flight means upstanding from a radially outer
peripheral surface of said slinger means and pitched in
an axial direction for 1mpe111ng with an axial component
of velocity opposite the first axlal dlrect1on 1ubr1cant
pumped out of said one end of said bearlng means,



of one end of said bearing nens; a lubricant reservoir in said case; neans
associated with said shaft for punping lubricant fromthe reservoir betxe
the shaft and 25 bearing nmeans in a first axial direction and out of s
one end of said bearing neans; |ubricant slinger means nounted on said
shaft for rotation therewith for throwing radially outward from sai d shaft
| ubri cant punped out -of said-one end of said bearing neans; said slinger
means 30 havi-ng flight neans upstanding froma radially outer peripheral
surface of said slinger neans and pitched in an axial direction for

impel ltng with an axial conponent of velocity opposite the first axial
direction lubricant punped out of said ongsend of said bearing nmeans. -
7- According to a second aspect of theinvention there is provided a
dynanoelectri c nachiAfeosdiipg fong seqend aseach of e riwsntiiensdherease,

a shaft Cbnnethgiﬁdbdiﬂda EOH9ﬁam6e@eaEtﬂe QaéhQﬁén@o@pﬁﬂéiﬁéﬂh<Hé§%@|Q
shaft a¥ a 5 ortlon%_gi‘ qil shaf t lgi(tendl n%o%éa%s for "€v| end of sai d
bearing, a Iubr AOIFE i S SRS % 24%

shaft for punpimsedmbra das&rfng)mndi@sm@ra/cpcrmomn@ﬁ fea ish ashia fhetamdea t he
Shafl and DSarifigeLiof beryeid Lt giendion AUt G 2Oleolify feia & end

10 of said bearl ng, I cant  slinger nted on sai acent
the forward encﬁﬁds%ﬁ%fbéﬁrl%d-%ﬁl‘%ﬁét ’éﬁsﬂf"§d-|rd1§haﬁﬁd Sasg sPeAgE

havi ng a radi aldgscditatledaviyphedadld s;uaffaccfoanauapxhgasﬁpmnmduerthe
Generally rear i 1 SYPAF aipBe: FBR Bhes s el e sne By Srd Bsd -y
shaft, whereby imu ifcmmwapdnpeiiadudisectiohend vt ofvihe §odwiard mpel | ed

by 10 of said bearing, and a lubricant slinger mounted on said

shaft adjacent the forward end of said bearing and
rotated by said shaft, said slinger having a radially
outer peripheral surface and at least one impeller
-surface upstanding from the peripheral surface and

. 15 pitched in a generally rearward axial direction when said
slinger is rotated by said.shaft, whereby lubricant
pumped out of the bearing forward end is impelled by the
impeller surface with a rearward axial componenf of
velocity. '

20 According to a third aspect of the invention there
is provided a dynamoelectric machine comprising: a
stator; a rotor; a shaft connected to said rotor; bearing
means for rotatably supporting said shaft; a lubricant
reservoir; means associated with said shaft for pumping

25 lubricant from said reservoir forwardly along said shaft
to lubricate said bearing means; lubricant slihger means
"connected to said shaft and rotated by said shaft for
throwing radially outward from said shaft lubricant
pumped along said shaft by said means for pumping; an oil

30 cover radially spaced from and enclosing said slinger
means;  an iﬁpeller-means on said slinger means and
rotated thereby having at least one vane pitcﬁed in a

"direction toward said reservoir when rotated by~said'
slinger means for impelling rearwardly toward said
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i mpel l er surface with a rearward axi al conponent of velocity. 20
Acru ding to a third aspect of the invention there is provrded a
ﬁ%yoelectrlc machi ne conprising: a stator; a rotor; a shaft’ “connected .tos
said™rotor; bearing nmeans for rotatably supporting sard shaft; a | ubricant
reservoir; neans associated with said shaft for punping 25 Iubricant from
sai d reservoir forwardly along said shaft to lubricate said bearing neans;
| ubricant slinger neans connected to said shaft and rotated by said shaft
for throwing radially outward from said shaft |ubricant punped al ong said
“shaf t by said neans for punping; an oil 30 cover radially spaced from and
encl osi ng said slinger neans an i npeglLer neans on said slinger neans and
rotated thereby havin a ne vane _pitc direction toward sai d
reservoir ﬁﬁ%ﬁ?%?ﬁ%ﬂké% a§§ §%§%|ﬁ§eF°ﬂ§£ﬁ§e£$%X &g rearwardly
toward said - Aéﬂeoxrchae;\m ra |iduntharispcedt afs thentiastesdt ion s;auecteva%
focording 19, Briddl a3Pehnaifod [k PYEh 14" Eolup AN JIE0

ri Ine- . Tt con

dynanoel ec co % roto nect ed
to said rofbrtobeat i IRFHF: Qnaﬁmi fGPnFSFé?QbF9 SAbDFAIFY REFifMaft: a
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fromsaid reservojr ann sald shagt thr gh_s ring neans and out one
end of sa|ﬁeﬁ%5Y?hﬁ‘n§3ﬁ afSBFLaEegel gd?ﬁﬁa EﬁggeéogréﬁV§H@9éncI05|ng

a portion lQbrakand drdmf&a,x@an@beovemrhayong aaudpeharﬁg thromghend
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means; lubricant s |n er neans connect sai t and rotated by said
shaft for BRroW ngPYexizadiplly spaced from and enclosing a portion

10 of said shaft, said cover having an opening in one end
thereof through which said shaft extends toward said one end of the

o

bearing means; lubricant slinger means. connected to said
shaft and rotated by said shaft for throwing radially
outward against said oil cover lubricant pumped out of
15 said bearing means; and impeller means on said slinger
means and rotated thereby for throwing lubricant pumped
out of said bearing means in a direcfion away from said
oil cover openlng. _
According to a fifth aspect of the 1nvent10n there
20 is provided in a dynamoelectric machine including a
stator, a rotor, a shaft connected to the rotor, and a
bearing supporting the shaft, a method of circulating
lubricant through the machine comprising: pumping

O

lubricant from the reservoir axially in a forward
25 direction through the bearing to lubricate the bearing,
the lubricént being pumped out of one end of the bearing;
throwing generally radially outward from the shaft
against a surface disposed circumferentially around. the
shaft at least a_portioo of the lubricant that is pumped
30 out of the bearing one end; impelling with a rearward
axial component of velocity at least a portion of the
lubricant that has been thrown radially against the
circumferentially disposed surface; and returning the
- radially thrown and axially imbelled Lubricant'back to



out war d ‘agai nst "said oil cover lubricant punped out of 15 said bearing
nmeans; and inpeller nmeans on sai.d slinger neans and rotated thereby for _
t hwowi ng | ubricant ‘punped out of said bearing nmeans in a direction away ()
fromsaid oil cover opening. According to a fifth aspect of the inventio
there 20 is provided in a dynanoel ectric machine including a stator, a
rotor, a shaft connected to the rotor, and a bearing supporting the shaft,
a method of circulating lubricant through the machi ne conprising: punping

| ubricant fromthe reservoir axially in a forward 25 direction through the
bearing to lubricate the bearing, the |ubricant being punped out of one end
of the bearing; throwing generally radially outward fromthe shaft agai nst
a surface disposed circunferentially aroun8-the shaft at |east a portion of

t he Iub;~cant t fiad ﬁégéyuaqu 30 out of the bearing one end; inpelling with
a rearward axi al c one vel oci tion of the Igbrlcant

é t¥ ﬁt'leas% a p
t hat has¥been t hrov 9%ﬁﬁ tP9 537 ikt *FRe28PPE n?ér ?léPV§n5P§§b§
surface; and reisurpn‘mglddfda  atiyrd mge X dotonit amacleinealdompnipeided 4 wWdasezant

back to - 9- 4 NAdESEYRAIrof6FOLA 801 0cRe8) XL pasPeRly BbnkUE W R | On

there is prOV| a dynanoel ecfric nachi ne conPrlsm%a a“case; a stator and.
rotor in sad cidkd §aBedrihgSkadhhecoRare teaPalMaOter shRft PedMEct ed

to said rotor arskadrivig, redcadindda/ ireCﬁi/@dbéaﬂrﬁﬁjd wfdl.ﬂfhftsaéﬁe&hﬁfﬁg
ext endi ng out of one end oePgaig bear,i reservair,;

associ ated wi t H° 3% A sRAft uﬁﬁﬁﬁg%%éﬁPfgﬁnt f €%¥§8?8 ré?éﬁﬁﬁ%lr'

ax|a||y f or war dn@k oggasapg isitefd with said shaft for pumping lubricant
Kg’ from said reservoir axially forward along said shaft
10 between said shaft and bearing and out said one end of
said bearing; oil slinger means connected to said shaft
and rotated thereby including an annular cup portion
overhanging and radially spaced from an end portion of
said bearing including said bearing one end and a portion
.15, of said bearing rearwardly adjacent..said one.end. for
throwing generally radially outwardly from said shaft
lubricant pumped out of the bearing one end; said'cup
portion including an outer peripheral surface and vane
means upstanding from the outer peripheral surface of
20 said cup portion and pitched in an axial rearward
direction for impelling with a rearward axial component
U of velocity lubricant pumped out of saié bearing one end.
In the dynamoelectric machine embodying the present
invention and described herein, migration of lubricant in
25 a direction away from the reservoir is impeded once the
lubricant has been pumped 6ut of the bearing, and a
rearward axial velocity is imparted to droplets of
lubricant slung outwardly by the slingef, the droplets
being impelled rearwardly through éontact with a moving
30 pitched vane or the like. The lubricant is preferably
thrown outwardly at a point rearward of the end of the
bearing thereby further reducing the tendency of the
lubricant to migrate out of the forward end of the semi-
sealed lubricant circulation chamber.



10 between said shaft and bearing and out said one end of said bearing;
oi | .slinger nmeans connected to said shaft and rotated thereby i ncl udi ng an
an@&@pr cup .portion overhanging and radi ally spaced froman end portion of & -
sai ¥ bearing including said bearing one end and a portion 15 of said

bearing rearwardly adjacent said one end for throw ng generally radially
outwardly fromsaid shaft |ubricant punped out of the bearing one end; said
cup portion including an outer peripheral surface and vane neans upstanding
fromthe outer peripheral surface of 20 said cup portion and pitched in an
axi.al rearward direction for inpelling with a rearward axi al conponent of
vel ocity lubricant punped out of said $ear|ng one end. In the

dynanoel ectric machi ne enbodyi ng t he™ b esent invention and described

herei n, m grati Gheomelthbd Eamt msmeﬂﬂnlmgdltfhecmmra\amﬂ fomlmstlhageeser Vi r
IS |npeded i ty e, qgg% u b a
rearward ax%%%%\}’tellygm Lg%rl%aﬁqrrpg%t%e% to drople 9 LPg%m%E?Eaﬁt@ 5 é,andv
outwardly Eﬁ“ﬂﬁ@e§Fknger t he dropl ets being |npelled rearmardly t hr ough
contact with a noving 30 pitched vane or the like. The lubricant is
preferably throwm outwardly at a point rearward of the end of the bearing
thereby further reducing the tendency of the lubricant to mgrate out of
the forward end of the sem - seal ed-lubricant circul ati on chanber. -10-
The nmethod for assenmbling the rotor and oil slinger assenbly al so
facilitates the use of automatic assenbly equipnent.

TR, .
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i .
I n the acconpanyi ng drawi ngs, by way of exanple only:- Figure 1 is a
sectional view of an electric motor -including one formof the present o
invention; 5 Fidure 2 is an enlarged top view of the lubricant slinger i#ax"
accordance with the enbodi rent of the invention shown in Figure 1; 10 ézj
Figure 3 is a sectional view of Figure 2 lqken along line 3-3 and viewed in
the direction of the arrows; Figure 4 is side elevational view of the
lubricant slinger of Figure 2; 15 Figure 5 is an enlarged top view show ng
a nodi fied formof the | ubri cant slinger; Figure 6 is a sectional view
t aken along |ine Bacthe qmnomngnmiassdawwimE@we@Yinthedexemplgnoolythe
arrows; Figure 7 is a side elevational view of the |ubricant slinger of
Figure 5; and 25 Flgure 8 Is an enlar% vgerspectlve view illustrating the

assenbl y_of the rBi®Fre ol |15t ISETRAR3 s VilfHePTaRl ROLEFTLESBOBPTt he
enmbodi rrlggi shown imchuding dne Refrar rdmg;mowr'beehlneldlvammgﬁ and in
particuPdr to.30 Figure 1, rotor 10 conprises case 12 having a cast 35
iron or cast alum numcasing 14, a steel wi nding cover 16 and a steel oi
reservoir cover 1Bigurgs? pdpsan enlangedcdop viewr efstheotubaitaati ahinger

whi ch have nol dedj § hgs &orq Dl il tHO Wrboldimdhat b‘?ntﬁg iRvent BbAt Shown
w ndi ngs 24 are wpound, on ground i nsul ation 22, and w nding cover 16 is

seal i ngly connect®d FH8ure 1;

10 Figure 3 is a sectional view of Figure 2 taken along line
3-3 and viewed in the direction of the arrows;

Figure 4 is a side elevational view of the lubricant
slinger of Figure 2; ' |

15
Figure 5 is an enlarged top view showing a modified
form of the lubricant slinger;

Figure 6 is a sectional view taken along line 6-6 of
20 Figure 5 and viewed in the direction of the arrows;

Figure 7 is a side elevational view of the lubricant
slinger of Figure 5; and

25 Figure 8 is an enlarged perspective view illustrating
the assembly of the rotor, oil well cover, slinger and
motor case of the embodiment shown in Figure 1.

Reférring now to the drawings, and in particular to
30 Figure 1,_rotor'10-¢omprises case 12 having a cast

35
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| am nati ons 20 by neans of a suitabl e adhesive. Paper-M/lar insulation: 26
ang-28 can be placed wthin case 12, if desired. 10 - Gl reservoir
SOKJéé?orned bet ween oil cover 18, which is sealingly connected to,rim32 ,
on c¥dsA ng 14, and flange portion 34 of casing 14. Annul ar wool - felt w cks
36 and 38 are disposed wthin reservoir 30, and function to absorb and
retain the lubricant 15 for notor 10., such as an appropriate notor -oil.
A finer texture wick 40, which is also annular in shape, is in contact with
wi.ck 38 and its annular surface 42 is in contact with rotor shaft 44. Rotor _
46 conprises a cast alum num hub portj 20 48 that is cast around brass
sl eeve 50, the latter including Iongih i nal knurls 52 and ring knurls 54.
Shaft 44 is press fit into brass sleeve 50, and both shaft 44 and the end

of rotor 46 :ﬁfﬁrﬁr&} Ualsteiadhini hhOHEE: REEIE Nth W ddt Widiing cover 16 such
t hat 25 shaft 44 can, be congecigd t0 a suitable lgad, Such as a fgn.for
cool i ng condR&FH Ion@n 2pStaedr O0Ldi FESeTVALL B¥efe i oRiSystem End¥i ngs

56 and 60 arpbsed eorithilm 4@ser 22dacecssator Oluminationd 20 ,nswhiiechs 64. Casing

14 conpri se LhQ .88, ' ' ey | ar portion 68
integral w %&:eggoﬁ'é%%tT%?eg’g'dpgﬁgggggpb%fﬁ%ﬂ;&b%gsg‘lat%lsﬂq’gg\%é 70 press fit
wi thin Yort i rteF dings sddasgt wewnd or gapgund rdnsulakdion 22eceve 70
coul d be a sdrd &fig@ingOtovexS1 6l 18NsQAl BheTY e ARAE toShaft 44 is

[ ADLY e o, b WD R3RE bR RufCahlE gt Rty 1 L1 2 dearee
annector. Paper:gzigz_insulatiOn 26 and 28 can be placed within
case 12, if desired.

10 0il resé:voir 30 is formed hetween oil cover 18,
which is sealingly connected to rim 32 on casing 14,
and flange portion 34 of casing 14. Annular wool-
felt wicks 36 and 38 are disposed within reservoir
30, and function to asbsorb and retain the lubricant

15 for motor 10, such as an appropriate motor oil. A
finer texture wick 40, which is also annular in
shape, is in-contact with wick 38 and its annular
surface 42 is in contact with rotor shaft 44.

Rotor 46 comprises a cast aluminum hub portion

20 48 that is cast around brass sleeve 50, the latter
including longitudinal knurls 52 and ring knurls 54.
Shaft 44 is press fit into brass sleeve 50, and both a
shaft 44 and the end of rotor 46 extend outwardly
through opening 56 in winding cover 16 such that

25 shaft 44 can be connected to a suitable load, such as
a.fan for cooling condenser and evaporator coils in a
refrigeration system: End rings 56 and 60 and rotor
hub 48 are die cast around rotor laminations 64.

Casing 14 comprises sléeve'bearing 66, which

30 includes an annular portion 68 integral with casing

. _‘*‘,,_‘:’.'..-_.,‘.‘ q-'.-.'.""".-
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The ‘rear po?tioh 74 of shaft 44 has an outer diameter slightly |less than
the inner dianmeter of 10 bearing 66 and is provided with a helical

grbove 76, and undercut relief groove 78, and has a forward portion 80, ,4?3”
whi ch also has a dianeter slightly |l ess than the inner dianeter of beari Rg_C*

66. As shown, the portion 80 of shaft 44 extends out of the forward end 15
82 of bearlng 66. The terns "forward" and rearward" as used herein are

for ‘the purpose of explanation and to orient the direction of oil flow when
notor .10 is operating. The rearward direction is the axial direction toward

reserVOJr 30 and the forward direc- =tion is the axial direction away
fromreservoir 30. As shaft 44 is rotatgdjby rotor 46 in the counter

cl ockwi se direction as viewed fromthe right end of the notor in Figure 1,
hel i cal »gr oove 1§, pandsa uptéabhaxked bablmittchldéventd qaresesit forwardly
al ong 25~ | St I I gAN Irnﬂ&%gg%%n portlons
74, 78 gnd 80 g{"&tﬁa?t andﬁ]ﬁdn?l%rc“glx}r@ HQ£ gé% Jbearl nq} S
punped f or war dl ylﬁﬁiYofﬂ%V# Aeganid pega 6\‘-“5@5?‘? e £29 Iid-?c“r at ed by
the arrows 87 i grFalihéndm slekvel UrSHaf044 iBOro6esealyDy rrekfeivedugh four

8 4
Chbr i cant 81| ngunchss; Begr fRe g il Hael 40 pERE8L ufln £ FedPE of e ass
sl eeve 50 and i exfiatafreedomeaf mavemendj,abyne retainexr amistex of? w¥ari ng 66.

Wth reference geWelOsti@athfs connbctt. 4 | ubricant 5 slinger 90 will be

(rjrgtsg: gfd 'n det al l 'Thléugerércagotrtsil.c;nn Ty f sh\MEItCQ«lnRXs an otgte of a NYLATRO\I

- diameter slightly less than the inner diameter of
10 bearing 66 and is provided with a helical groove 76,
and undercut relief groove 78) and has a forward
portion 80, which also has a diameter slightly less
than the inner diameter of bearing 66. As shown, the
portion 80 of shaft 44 extends out of the forward end
15 82 of bearing 66. The terms "forward" and "rearward"
as used herein are for the purpose of explanation and
to orient the direction of oil flow when motor 10 is
operating. The rearward direction is the axial
direction toward reservoir 30 and the forward direc-
20 tion is the axial direction away from reservoir 30.
As shaft 44 is rotated by rotor 46 in the counter
i v clockwise direction as viewed from the right end of
the motor in Figure 1, helical groove 76 picks up
. lubricant from wick 40 and carries it forwardly along
25 shaft 44 thereby establishing a lubricant £ilm
between portions 74, 78 and 80 of shaft 44 and the
inner surface 86 of bearing 66. 0il is pumped
forwardly out of the forward end 82 of bearing 66 as
ilJustrated by the arroﬁs_aj in Figure 1, and returns N
30 to reservoir 30 through four openings 88 in casing
14, as is customary in motors of this type.

N



VALOX, nylon or various rubber compounds, is of one pi ece nol ded

cogn-ructlon and conprises a generally cylindrical cup-shaped portion,94, a
gene g 1y 10 cylindrical rimportion 96 and a center portion. 98 having.ans
"op' g 100 therethrough. Rimportion 96 has a dianeter which is just

slightly I ess than the dianeter of seat portion 92 (Figure 1) to enable
seat portion 92 to be press fit against the cylindrical 15 I nner surface
102 thereof, and includes an inwardly tapered surface 104 on its trailing
edge 106, which cooperates with the tapered | eading edge 108 on seat 92 to
assist in centering lubricant slingari90 on shaft 44 and 66 as will be

descri bed hereinafter. 20 Openi n 0 has an inner dianeter that is

| arger than the outer dlaneter of shaft 44, again for the purpose of

al i gnment and_aut 9Bk EafeSebhder WP 1 ifilesBCriRNERhn SWA AEFed 10 OF cup
portion 94 has up stangln % ere roma S|ngle hel i c xane 11 it s
just slight| PeREsBOFRAAN 339 RF (Brass | TRpve SO0hardn se asrtesd eaS|er 'di ng

of the part. iv¥mediatélynadjaeent fmrwayd dind B2cofghehringngs surface 114
CheChi o] LS VekBeanbe ol cSHNQIIIR 0] Yy BRNC W} L UBEREnE 1T, 3] LTOUO

the pitch is no criti'cal I's pitched in
a direc? tioflinarrt A8t wilbrbe drse QG(in1dﬁéaﬁ&ardpybﬁh@ﬂntotor 46 is

rotated in Itsaiagéﬁabodlﬁsgéhqeay be Fude sy v NYRAPRONCHNtEEigDEd vanes
woul d he usgﬁééﬁ&ésn orLs aV|n? Eﬁﬁﬁg}'dlreﬁ%l n of -rotation. Cup
portion 94 i ¥-PRpRF ¥R *ﬁﬁﬁ c EOTPRUNG S5 dBsPEi A he rearward
travel of | ulpiecenmpldednebhsEructinn dust damedilsescangénerallyurt her nore,
since Sl'nge%ylzndrical cup-shaped portion 94, a generally -\)

10 cylindrical rim portion 96 and a center portion 98
having an opening 100 therethrough. Rim portion 96
has a diameter which is just slightly less than the
diameter of seat portion 92 (Figufe 1) to enable seat
portion 22 to be press fit against':he-cylindrical

15 inner surface 102 thereof, and includes an inwardly
tapered surface 104 on its trailing edge 106, which
cooperates with the tapered leading edge 108 on seat
92 to assist in centering lubricant slinger 90 on
shaft 44 and 66 as will be described hereinafter.

20 Opening 100 has an inner diameter that is larger than
the outer diameter of shaft 44, again for the purpose
of alignment and automatic assembly.

The outer peripheral surface 110 of cup portion
94 has upstanding therefrom a single helical vane 112

25 that is just slightly less than 360° in 1ength,

' therebv enabling easier molding of the part. Vane
112 includes a.rearwardly facing throwing surface 114
‘which is pitched with a lead of approximately five
turns per inch,.ilthdugh'the'pitch is not:particﬁ-

30 larly critical as long as it is pitched in a direc-
tion such that lubricant is thrown rearwardly when
rotor 46 is rotated in its normal direction.

N ey -
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90 dl so functions as a thrust washer agalnét the end 82 of bearing 66, it
is provided with a pIuralltK of .oil relief grooves 118 in its rearwardly EEE’
e As(=4—

fating surface 120,  as is t
| ubricant slinger 90 is rotated by shaft 44,
end 82 of bearing 66 contacts surface 120 of sl i nger

case with prior art slingers. 10

oi | which is punped out of thg
190, and due to the

centrifugal forces caused by rotating slinger 90,,the lubricant is forced
radial |y outwardly agai nst 15 t aper ed inner cylindrical surface 116
where it is caused to flowrearwardly until it reaches edge 122 of cup

portion 94. At this point, it is thrown fa@ﬁeﬂly outward as indicated by
arrows 124 against the inner surface 126 of tapered inner oil well
128, which is seallngﬁi connected t 0 shoul der 68 on

F
Yoi PPRPSHIRA% Rihichedavanes, BRI gBe ised fR% surface

casing 14.

126 are
pltched¥€g
dropl ets rearwa

cover 20

used hoteplsahbvbmg ka vherer deh @i reidtlionc ofopbeat bon by qud ati ng
ne 11

Pobhich ofUEntfuddle £y ihhel! bibealh 126 RE! 25 the

oward reservoir

travel s al ong tnéséateinpehe re#quré:anavmdeoflaubriganhgeasgznbﬁ||
li kewi se bg conbecaeacbybéanseﬁéihsrwhfrnw#dr%%e&ﬁa&a@rdiﬂceTb@aﬁ&éﬁmt of

the inpeller co
m grating forwa

i nner oil
50 extend.

woul d be t hrown outwar

chaqur.

wel |

15

20

25

30

| f

01l which

from

o 1aRArNRPELONT 25 g s ¥R RRE haaifstobte SR 150 01

6dvef bes8rihgobgh utuiﬁ1pnnvide§huﬁth4a plunality of

sl eeve

y rotor hin the stator

04" &s&gag\ggwooéé ”iiéeﬂxtg:fe la%%v%r@&!%r glcppgning 132, it

surface 1 as is the case with prior art slingers.
As lubricant sllnger 90 is rotated by shaft 44,

o0il which is pumped out of the end 82 of bearing 66

- contacts surface 120 of slinger 190, and due to the

centrifugal forces caused by rotating slinger 90, .the
lubricant is forced radially outwardly against '
tapered inner cylihdrical surface 116 where it is
caused to flow rearwardly until it reaches edge 122
of cup portion 94. At this point, it is thrown
radially outward as indicated by arrows 124 against

‘the inner surface 126 of tapered inner oil well cover

128, which is sealingly connected to shoulder 68 on
casing 14. Many of the oil droplets which are thrown
against inner surface 126 are caused to splash back
where they will be Conracted by rotating pitched vane
112 which, due to the angle of its pitch, will impel
the droplets rearwardly toward reservoir 30. Addi-
tiocnally, any oil which travels along the outer peri-
pheral surface 110 of slinger 90 will likewise be
contacted by vane 112 and impelled rearwardly.
The effect of the impeller comprising vane 112
is to prevent the lubricant from migrating forwardly
and out of the opening 132 in the forward end 134 of
inner oil well cover 128 through which rotor shaft 44



5 Because inner oil well cover 128 is tapered, oil which settles in
-:Q%omer portion thereof will be caused to flow by gravity back toward

rgsgtyoir 30, and this will occur even if notor 10 should be tilted RN
slkghitly forwardly, thereby preventing pooling of 10 | ubricant within-
the forward portion of oil well cover 128. The droplets of oil which are
contacted by rotating vane 112 will typically be inpelled rear- wardly in a
di rection which has both a rearward axial 15 conmponent of velocity as
wel | as a radial conponent of velocity, the latter due to centrifugal

forces produced by rotating slinger Q0r The net result is that oil is

thrown in a direction generally opposy &b opening 132 such that it has an

axi al conponent of 20 velocity which is in.a direction opposite the

axi al f'OM/%&apugakggsfggvg §5“§4té%% 'E@el%bk éﬁﬁ%l9§£&ee” seat 92 pressed”

within the rim rom mgrating
forwardly p@@ﬁmﬁﬁFSdpﬁPﬂ@19§§¢e 'out oflqnﬁains ﬂ3ﬁeIFtc89335ﬂE8 exte;ﬁ?
forwardly p%htmbheoﬁew@aﬂyew foted | 9 iamaebed9ogdvigRkndesean i nwardly
ext endi ng fl%ng E Due to the tapered shape of oil cover 128 which

di ver ges i nStf&°Fef ﬁﬂ?ﬂ tirection, no splash oil wick is necessary in the
30 fSor war d poBecensefinnaErorﬂlwq&aIcoy@ueﬂ2328s &spexedyppihl |y used in

-many prior %TicHDEQEEl ngéhéyf@we p&liﬂaethaﬂb% @i1yapg 112 is not
critical, alth een foun t he er vane 112 is, the -

better wil| CRUSEF etPesimr'av.mvwhgbaaf& tsyard leservoir 30;

and this will occur even if motor 10 should be tilted

" slightly forwardly, thereby'preventing pooling of W,
10 lubricant within the forward portion of oil well
cover 128.

The droplets of oi] which are contacted by
rotating vane 112 will tvpically be impelled rear-
wardly in a direction which has both a rearward axial

18 component of veloczty as well as a radial component
of velocity, the latter due to centrifugal forces
produced by rotating slinger 90. The net result is
that oil is thrown in a direction generally opposite
opening 132 such that 1t has an axial component of

20 velocity which is in a direction opposite the axial
flow of pumping along shaft 44, The oil seal between

. wwr - -

seat 92 pressed within the rim portion 96 of slinger : :) :
90 prevents oil €rom migrating forwardly past this :
point. :
25 Inner oil well cover 128 extends forwardly past -i
the forward end of oil slinger 90 and includes an ;

inwardly extending flange 135. Due to the tapered
shape of o0il cover 128 which diverges in the rearward
direction, no splash oil wick is necessary in the

30 forward portion of inner oil well cover 128, as is
typically used in_many prior art motors of this type.

.
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C earance between vane 112 and the inner surface 126 5 of cover

the limting constraint, however. As was indicated earlier, vane 112 could_

betof. mul tipl e turns, aIthoUgh a single turn slightly |ess t han 360[err] 1's

128 is

preferred because of the ease in nolding. Alter- natively, a plurality of
~pitched inpeller blades or 10 ~other structure which produces a rearward
I npel ling action when rotated could be utilized. Wth reference to Figures

1 and .8, a nmethod for assenbling the preferred enbodi ment
Figure 1 is illustrated. This assenbly can be 15
automatic nmachinery (not shown),
manuf act ur e.

_ illustrated in-
acconpl i shed by

t her eby -qedu0|ng the cost and tine of

Mot or casing 14 is oriented, such that bearing 66 is vertical
and lubricant slinger 90 is placed on the forward end 82 of bearing 66 such

that cup portion 94 Pk height @fn&anehelofvanot ecwhitiedl ,oalthduah hearing
0% 800 Folls ShiaRIRRCHPSREL e H1d 5,28 than the

66. Sln
out er

>t he |
et er

ring forward end

ere 1s C| ear ance

bet Ween oil sl |b@1‘b¥390ﬂhﬂd h%dﬁhengmﬂdipmlli)‘m 1agkdarer eby enabl i ng 25
slinger 90 to "¢iéata é@qs@m;en Naxle. 112N8hAOthe "EhieX BiEFEfabad 128 | over ed

over slinggr 9
A sui t abl e"adhe

cefRoved 1P 42 SAe i g danRbrainty MISHREE - oM ovi de o

fluid-tight seaﬁabeinéhmtnd eaxlliex} vaneold? ¢o8ldrbke sifhwmuldipde Next,

rotor 124 1 | obgeRg, YBNUNIFTs UingtR) oAV ELIIRE A Arlprf 40 i nser t ed

I nto opening 86,1-n eadi n %? 108 of rotor

seat 92 contact§‘t%£ﬂ§%%F?4zEQQQﬂfebGGétQZ SF5§I¥ﬂg@91dln

v

10

15

20

25

30

he taper
ter-

natively, a plurality of pitched impeller blades or
other structure which produces a rearward impelling
action when rotated could be utilized.

With reference to Figures 1 and 8, a method for
assembling the preferred embodiment illustrated in
Figure 1 is illustrated. This assembly can be
accomplished by automatic machinery (not shown),

‘thereby reducing the cost and time of manufacture.

Motor casing 14 is oriented such that bearing 66
is vertical and lubricant slinger 90 is placed on the
forward end 82 of bearing 66 such that cup portion 94
surrounds the forward end portion 140 of hearing 6€6.
Since the inner diameter of slinger cup portion 94 is
larger than the outer diameter of bearing forward end
portion 40, there is clearance between oil slinger 90
and bearing forward portion 140 thereby enabling
slinger 90 to "float" thereon. Next, inner oil well
cover 128 is lowered over slinger 90 and bearing 66
and seated against shoulder 68 on casing 14. A _
suitable adhesive, such as a silicon compound, can be
used to provide a fluid-tight seal between oil well
cover 128 and shoulder 68. ' .

Next, rotor 124 is lowered over inner oil well
cover 128 and shaft 44 is inserted into opening 86 in

e



rimportion 96, slinger 90 will be centered on bearing 66 and shaft 44 !
Fﬁﬁ\se the outer dianeter of 5 shaft 44 is smaller than the inner

¥mpt er of slinger opening 100, as is apparent from Figure 1.. Once sI|ngert
as been centered due to the camming action between tapered surfaces 104
and 108, con- tinued downward novenent of rotor. 46 will press seat 10 . 92
into frictional engagenment with the inner cylin- drical wall 102 of slinger
90, thereby frictionally connecting slinger 90 to rotor 46. Attachnent of
push fastener.72 (Figure 1) on the rear end 144 of shaft 44 |ocks the rotor,
assenbly to casing 14. 15 Axi al ,mvenent of shaft 44 in the rearward
directionis [imted by the abutnent f the thrust face 120 of slinger 90
agai nst end 82 of bearing 66. Wen stator w ndings 24 are activated,

magnetic fopeLsidd i €, r@lé)rtﬂea@a?ikbﬁnieﬁéim;t@déé gy dfMdtd ons 20 to 20
the position sho %9 |n Fi qure aut, g of slinger

He 8 tlcceoéf X
enabl es t heSeRE % tRparefetyailinggoge %1Q9? onS|ste ly
align rotorrﬁhaﬁérﬂ&bnu&&»tdkingemten wildpbai cgntéed rorsl i nger 90. Because

of the radig I qg@g n {gﬁ% and shaft
44, even thoug is%%a?é: é;ﬁd résthc?\ggr;\?aa% 8ﬁ£ 8'9$| nger 1£é}'?f‘:&?he true
center? theShafkidly %ﬁnﬁmﬁi\ﬂqIthaﬁdtéﬁlﬁnaFFgﬂ anet8%roH0 and enabl e the
press fit bglikger sepéniny Ad fia® per apparéfit £fom Figure ue to space

of T ool SR Y s HFbh, A AL BpEo 8GR g s (1o,

action between tapered surfaces 104 and 108, con-

tinued downward movement of rotor 46 will press seat \_)
10 92 into frictional engagement with the inner cylin-
drical wall 102 of slinger 90, thereby frictionally
connecting slinger 90 to rotor 46. Attachment of
push fastener 72 (Figure 1) on the rear end 144 of
shaft 44 locks the rotor -assembly to casing 14.
15 Axial movement of shaft 44 in the rearward direction
is limited by the abutment of the thrust face 120 of
slinger 90 against end 82 of bearing 66. When stator
windings 24 are activated, magnetié'forCes-align
rotor laminations 64 with stator laminations 20 to
20 the position shown in Figure 1.
The automatic centering of slindqer 90 enables
the use a automatic machinery rotatably difficult to ;)
consistently align rotor shaft 44 with the center of
opening 100 in slinger 90. Because of the radial
25 clearance between slinger 90 and bearing 66 and shaft
44, even though shaft 44 enters opening 100 in
slinger 90 off the true center, the camming action
will radially align slinger 90 and enable the press o
fit between seat 92 and rim portion 96.
30 - Due to space limitations in some motors, it may
not always be possible to use the type of slinger
shown in Figures 2, 3 and 4, and it may be necessary"
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to-use ‘a slinger 146 of the type shown in Figures 5, 6 and 7, for exanpl
Slinger,146 has an opening 148:t heret hrough which would be slightly snal
than. t he outer .di aneter of the rotor shaft or seat (not shown) so 5
it can be press fit thereon.
turn slightly I ess than 3600 for ease in nolding,

th
An inpeller vane 150, again being a single
is upstanding fromthe

outer peripheral surface 152 of slinger 146 and is pitched such that when
slinger 146 is rotated, oil droplets will be inpelled 10 rearwardly
simlarly to the action of slinger 90. For exanple, vane 150 coul d have a
pitch of ten turns per inch, and have an outer dianeter which is as |arge

as possible given the space limtations

15 Gl
158 and_ 160,

Havi ng

relief grooves 154 and 156 -

ent
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&pd
fromthe reservoir etY@Sn %he shaf? ?4g begrlng neans.in ?I Sl 3§Ia|

o

10

15

surface slinger is“pitched suc that
slinger 146 is rotated, oil droplets will be impelled
rearwardly similarly to the action of slinger 90. For
example, vane 150 could have a pitch of ten turns per
inch, and have an outer diameter which is as large as
possible given the space limitations by the inner oil
well cover used. '

0il relief grooves.l54-and.1l56 are.provided in the
thrust faces 158 and 160, respectively, to avoid the
formation of an oil seal which would prevent the normal

recirculation of oil through the motor bearing.

Havnj . T‘ro{ to the fraws:or\s of Rule 24(2) of

él\{ po.t-(nf vaes, N'«[crence is Azre]y lf‘<cf'ep( ﬁo

ovr corem(mj arf[:caf‘ccn grol24 (21944‘]?A>

by the inner oil well cover used.
% provided in the thrust faces
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direction and out of said one end of said bearing neans; |ubricant slinger -
s nounted on said shaft for rotation therewith for throwing radially
ol hrd 15 ‘from said shaft |ubricant punped out of said one:end .of said s
bearing means; said slinger neans having flight neans upstanding froma-
radially outer periph- eral surface of said slinger nmeans and pitched in an
axial direction for inpelling wth an axial conponent 20 of velocity
‘opposite the first axial direction lubricant punped out of said one end of
sdi d bearing neans. 2. The machine of claim1 wherein said flight neans
conprises a spiral vane pitched in a_direction 25 to inpel lubricant in
a direction opposite the first axi ar2@rrection. 3. The machine of claim?2
wherein said spiral vane extendS'iE&ngly | ess than 360[err] around the -
peri pheral surface of said slingefg=aHs. 30 4. -The nachi ne of
claim11 wherein; said bearing neans is a cylindrical sleeve bearing, é@gd
slinger neans is located in close proximty.to said -21- bearing neans
one end and includes a portion that overhangs an end, portion of said -
bearing means. i nkt udihPEANPGREEIE FAGhANGFOPRIL S41SRi P beari ng neans
I mredi gt el ycagdepcgnétstos thesaAd case; a rotbe fRCHaiE edselaridn 1 i ncl uding

a slinger seat,on.said shaft having a di >r | said shaft and
wher ei n sai g“ﬁh’ﬂ&é‘# %%h%ﬁ'n%%é}g’gaﬁ'egﬁgﬁﬁgfs%’?éngg%sr% ihgér} and said seat is-
press fit. i notatabhnusepparttinsraaich sbafthespidr shakt exterdingreans.

out of one end.of_said bearing means; a lubricant

reservoir in said case; means associated with said _
10 shaft for pumping lubricant from the reservoir \“J
between the shaft and bearing means in a first axial
~direction and out of séid_one end of said bearing
means;ﬁiubricant slingef means mounted on said shaft
for rotation therewith for throwing radially outward
i5 from said shaft lubricant pumped out of said one end
of said bearing means; said slinger means having
flight means upstanding from a radially outer periph-
eral surface of said slinger means and pitched in an
axial direction for impelling with an axial component

20 of velocity opposite the first axial direction f
~ lubricant pumped out of said one end of said bearing :
means. | o | E

2. The machine of claim 1 wherein said flight ' FJ&

means comprises a spiral vane pitched in a direction :

25 to impel lubricant in a direction opposite the first -

axial direction.

3. The machine of claim 2 wherein said spiral
vane extends slightly less than 360° around the
peripheral surface of said slinger means.

30 4, The machine of claim 1 wherein; said
bearing means is a cylindrical sleeve bearing, said
A% slinger means is located in close proximity to said

L.
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10 + 6. "~ The machine of claim11 including an annular inner oil cover
circunferentially di sposed around said slinger neans, said oil cover being .
t apered to diverge'in a direction toward the |ubricant reservoir, said \
cover having an opening in an end distal fromthe reservoir, 15 said sh
extendi ng through said oil cover opening. 7. A dynanoel ectric machi ne
conprising a case, a stator and rotor in said case, a shaft connected to
said rotor, a bearing enclosing a portion of said shaft and a portion of
said shaft extending out of a forward end of said 20 bearing, a |ubricant
reservoir in said case, nmeans associated wth said shaft for punping
| ubricant fromthe reservoir along the shaft between the shaft and bearing
in a forward axial direction and out of tHe forward end of said bearing,
and a | ubricanbesid hger memums ednen sed dazsl sharl usd sickne othiel ¢ or wdvalt end

of said _PearingvapRahgs ahfdehl pareiSHabE, s88a0nedt OS mBaNE NIndL h&TAG! | Y
outer peripheral surface an atg#eeast one, |-rrpeI4_er surface ypstandi ng from
t he -peri pher al &% aRB®afP i 28k i ROF HERABr & ys’Fégr vRFAFHASD BEIERt i on
when said 30 shinaditatéebyraddashtysadid bkl ¥hdl11111 1111111111111111

sai d shaftg whareby, br | p of; .t [ f |

i npel | ed b?/ thg'i,rrp%#‘%eéaggrq :_gchL)mSS'ﬁqg& rlealrnvxén}ﬁldpl:'% a%‘%é()%{p%?%%@%? o8
velocity. 8. S%i& fheHitnbagfing & HirRMe?Ei FR53PH Shapgeald shafs apdal |y

fixed on said siafdexNdskial WWEBngethmSdnEadaadiudd HSanprxnai sy twimnd in
facing relationship wth said. hearing.forward epd.  whereby_said slinger
functions as apfﬁﬁﬁﬁn %.i%ﬁlgefﬁe n%ﬁﬂ%f%%%f?lsnbnbégfiﬁ&ﬁé%%ﬁu%?%nd.
o portion of the lubricant slinger means. _
~ 10 6. The machine of claim 1 including an annular inner
0il cover circumferentially disposed around said slinger
means, said oil cover being tapered to diverge in a
‘direction toward the lubricant reservoir, said cover
having an opening in an end distal from the reservoir,
i .15 said shaft extending through. said.oil. cover. opening..
7. A dynamoelectric machine comprising a case, a stator
and rotor in said case, a shaft connected to said rotor,
a bearing enclosing a portion of said shaft and a portion
' of said shaft extending out of a forward end of said
20 bearing, a lubricant reservoir in said case, means
associated with said shaft for pumping lubricant from the
reservoir along the shaft between the shaft and bearing
in a forward axial difection and out of the forward end
of said bearing, and a lubricant slinger mounted on said
25 shaft adjacént the forward end of said bearing and
rotated by said shaft, said élinger haVing a radially
outer peripheral surface and at least one impeller
surface upstanding-froh the peripheral surface and
pitched in'argenerally rearward axial direction when said
30 slinger is rotated by |

* c L M S *
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in said thrust face.
r includes a cylindrical
i nneér surface that overhangs a 15

-

9. The machine of claim8.including at | east one 0i

| relief

10. The machine of claim7 wherein said oi
cup portion having a rearwardly ‘divergihng |
forward portion of said bearing

i ncluding said forward end thereof, and at |east part of said inpeller
surface is on said cup portion. 11. The nmachine of claim 10 wherein said
i npel l er surface conprises a spiral vane. 20 12. The nmachi ne of

cl aim 10 wherein said nmeans for punping |ubricant conprises a spiral

into said reservoir. 13. The mach

claim7 including an annul ar 25

groove

in said shaft within said bearlnglﬁé said shaft and spiral groove extend
n

i nner oi

cover being

reservoir.
shaft conneckearing sfa?qur& @r"d 3 impsdiednby nthesimpellken at abl y supp

Sut fdé GAIth £ 3¥atard E&iai ééﬁﬁ&h@ﬂ@%f\wéloiﬁt‘} shaf t for
punpi nq: Iubrlcant fro

said shaft;

said reserv f -23-_along said shaft to
lubricate said beri n?}}?egﬁfh"lnﬁb ? Fl?gg‘m?nﬁlé%/r% rﬁ?éd‘?’@d’ to said

cover circunferentially

P10, N o b YR o 2 1

sposed around sai d slinger,

said oil

a rota

shaft ahd roiata;diﬂyl}saﬁ:dtemm sadd shafiti andr e hides auttherustf rom sai d

oi |

cover

I mpel | er

one

10

20

25

30

ﬂéﬁ%hg aced onlan encl gsi ng sal L nger_nean

ingeforward gnd. vherehy tsadd sl ingarmg
functions as a thrust bearinq between said shaft and
bearing forward end.

9. The machine of claim 8 including at least
one oil relief groove in said thrust face.

10. The machine of claim 7 wherein said oil
slinger includes a cylindrical cup portion having a
rearwardly diverging inner surface that overhangs a
forward portion of said bearing including said
forward end thereof, and at least part of said
impeller surface is on said cup portion.

11. The machine of claim 10 wherein said
impeller surface comprises a spiral vane.

12. The machine of claim 10 wherein said means

" for pumping lubricant comprises a spiral groove in

said shaft within said bearing, and said shaft and
spiral groove extend into said reservoir.

13. The machine of claim 7 including an annular
inner oil cover circumferentially disposed around
said slinger, said oil cover being tapered to diverge
in a direction toward the lubricant reservoir.

' 14. 2a dynamoelectric machine comprising: a
stator; a rotor; a shaft connected to said rotor;
bearing means for rotatably supporting said shaft; a
lubricant reservoir; means associated with said shaft
for pumping lubricant from said reservoir forwardly

T
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vane pitched in a direction toward said,reservoir when rotated by said
slinger,means for inpelling rearwardly 10 toward said reservoir |ubricant..
that-is contacted by said vane. 15. The nmachi ne of claim 14 wherein sai fj§
oil cover is tapered to diverge in a direction towards said reservoir qf%é?’
i ncl udes an opening in an end thereof distal from15 said reservoir

t hrough which said shaft extends. 16. The machine of claim 14 wherein said
oil cover is annular and is concentrically disposed around said shaft and

‘i ncl-udes an opening in one end thereof distal fromsaid reservoir through
whi ch said shaft passes, said 20 cover tapering in dianeter to diverge in
a direction toward said reservoir. 17. _5A dynanoel ectric nachine
conprising;, a stator; a rotor; a shaft connected to said rotor; bearing
means faqr rot &x®rg Sadsbrepadtsdidl SARFicatpusAichnPepddctTomrea s neans
as_sgci %]gz? wﬁtlha&aﬂéhégaﬁlihgbrpuﬂ@é\ﬂg Idéhfdf@igdfleems%?w sgsgrtvgj:{a al ong
sai d sh ro a eari ng_ peaps out one end of sal earin

neans; an oi |l r@:){%&g ééi Eidd g’g%’é'édg‘?‘f gﬁ?%ﬁl"ﬂl%ﬁcf% Yad Yo YA sh ’{ff"“gai d
shaft, said comeeird hsiva iy anbopenintg pumped eddndiesaiod $Ba fthibyugda hi ch
sai d shaffg extgods t ld.o ; e | égg?gﬁ | cant

sl i nger ngans conneé?%gb?gigggd-gﬁagggagév%gt5%§g££9ps S e§ﬁ°4t#¥d

t hrowi ng radi &M1Gto§iFasdidgailhsgesamgassr @dvdmaaldarc MRafurpfedSdid  of
said bgarihng malaiTSg'eﬁnﬂehﬁ‘ﬁehlhﬁ[)r_ﬂiﬁaft%d)rttﬁe’%éibw}itélfgehg_5gtbl@a§ﬂ:scﬁﬂéj _
rotated there or_ .t hrow n ubyi cant. punped_out of. .sai ear.i ng.nmeans in
a direction a\%{:ltayr{"af rpolng%haey\% %lllacd(’)]\/rg <% ‘gﬂlng 'f'ar'é saldreservoir W
rotated by said slinger means for impelling rearwardly

10 toward said reservoir lubricant that is contacted by said
vane.

s

15. The machine of claim 14 wherein said oil cover is
tapered to diverge in a direction towards said reservoir
and includes an opening in an end thereof distal from
15 said reservoir through which said shaft extends.
16. The machine of claim 14 wherein said oil cover is
annular and is concentrically disposed around said shaft
and includes an opening in one end thereof distal from
said reservoir through which said shaft passes, said
20 cover tapering in diameter to diverge in a direction
toward said reservoir. '
17. A dynamdelectric machine comprising; a stator; a
rotor; a shaft connected to said rotor:; bearirig means for
rotatably supporting said shaft; a lubricant reservoir;
25 means associated with said shaft for pumping lubricant
from said reservoir along said shaft through said bearing
means and out one end of said bearing means; an oil cover
radially spaced from and enclosing a portion of said
shaft, said cover having an opening in one end thereof

30 through which said shaft extends toward said one
end of the bearing means;
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18. The machine of claim 17 wherein sajd oil cover is tapered to converge

| direction toward 10 said oil cover opening. 19. The machi ne of

cl .17 wherein said slinger neans includes an annul ar portion that is . %
angtarly di sposed around and radially spaced froman end portion of said
beari ng neans including said 15 beari ng one end. 20. The nachi ne of

claim19 wherein said inpeller nmeans conprises a vane on a peri pheral outer
surface of said slinger nmeans pitched in a direction to throw | ubricant
away fromsaid oil cover opening 20 when said slinger neans is rotated. -

21. In a dynanoel ectric machine inc E%ng a stator, a rotor, a shaft
connected to the rotor, and a beari upporting the shaft, a nethod of
circu- lating |ubricant.  through the nachi ne_conpri punpi ng -

| ng: 25
| ubri cant friwprieanksthinger Beags -f°PHeStF6r$\%rﬂa’i‘# r%ﬁéor?'{%r ough the
bearing to | goca€ed oy heaipatiaty. fore thubwingntadially putpexkdut of ofe: end

2 surface di S9LaR¢ HATY T Ecker! auBBank BUbUES ik HR AENT ] BoTThe!
portion of thearimgimeanss mnd iimpaldesdmeansoent sRi®cEkingPone end; :
153 i S50 6k s b siboisg sttt Lot 8
E?; Ezluﬁpe(r)ent PYPP§C d?’%ﬁo%%cﬁ%tﬂ' I#?fcag;"ngnﬁ'efé‘tsur"ﬁi ﬁgbiﬁ%é/?g%?aﬁéf thromn and -
axi al ly inpeEken sabdi cihtcdreaxk dpenimg.reservoir. 5 22. . The nethod of
‘claim 21 wherein i@? | pRL | W irle of claim 17 wherein said oil
cover is tapered@ to converge in a direction toward
10 said oil cover opening. : - _ o’
19. The machine of claim 17 wherein said
slinger means includes_an annular portion that is
annularly disposed around and radially spaced from an
end portion of said bearing means including said
15 bearing one end. o -
- 20. The machine of claim 19 wherein said
impeller means comprises a vane on a peripheral outer
surface of said slinger means pitched in a direction
to throw lubricant away from said oil cover opening
20 when said slinger means is rotated. _
21. In a dynamoelectric machine including a
stator, a rotor, a shaft connected to the rotor, and .
a bearing supporting the shaft, a method of circu- e
lating lubricant through the machine comprising:
25 - pumping lubricant from the reservoir axially'in a
- forward direction through the bearing to lubricate
the bearing, the lubricant being pumped out of one
end of the bearing; throwing generally radially
outward from the shaft against a surface disposed
30 circumferentially around the shaft at least a portion
of the lubricant that is pumped out of the bearing
one end; impelling with a rearward axial component of
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axi-al 'y i npel

led by striking the lubricant with a rotating vane. 23.

dynanoel ectric machi ne conprisiing: a case; a stator and rotor in sa

case; a beari

and being rotatably received in said bearing,

ng connected to 10 said case; a shaft connected to said

A

d
r

)

sai d shaft extendi ng out of

one end of said bearing; a lubricant reservoir; neans associated with said
shaft for punping lubricant fromsaid reservoir axially forward al ong said
shaft 15 between said shaft and bearing and out. said one end of said
bearing; oil slinger nmeans connected to said shaft and rotated thereby
I ncl udi ng an annul ar cup portion overhanging and radially spaced from an

end portion of said bearing including sgig_bearing one end and a portion 20

of said bearing rearwardly adjacent sai

one end for throw ng general

ly

radi al | y_out wrediogc¥tyna tal daghaht Portriamm £ ptihped ubyti agfin k hehadkahfasg one

end; s_\%!fd CUP Yl | @R rigifd UGk s YULQYa 188 & Pheled! ¢ $¥Ehatee Pt YaDeyeans
n

-upstandrng fromthe quter erlpherF surface of

pitched in an

cuptﬁort I on 3

25 sgld
PRSefe & di | YR RGpEre | FYC R Y at P EQP Ra”l

nd

axi al

conponent of \sxiadillyy impkllednl upnipeat Obdcloftsadile e=menvgpione end. 24. A

dynanoel egt ri G4

t he acconpanyi'ng-

10
.15
20

'\/,
25
30

axially impelled by striking the lubricant with a
rotating vane.

23. A dynamoelectric machine comprising: a case; a
stator and rotor in said case; a bearing connected to
said case; a shaft connected to said rotor and being
rotatably received in said bearing, said shaft extending
out of one end of said bearing; a lubricant reservoir;
means associated with said shaft for pumping lubricant
from said reservoir axially forward along said shaft
between said shaft and bearing and out. said-one-end of
said bearing{ oil slinger means connected to said shaft
and rotated thereby including an annular cup portion
overhanging and radially spaced from an end portion of
said bearing including said bearing one end and a portion
of said bearing rearwardly adjacent said one end for
throwing generally radially outwardly from said shaft
lubricant pumped out of the bearing one end; said cup
portion including an outer peripheral surface and vane
means upstanding from the outer peripheral surface of
said cup portion and pitched in an axial rearward
direction for impeiling with a rearward axial component
of velocity lubricant pumped out of said bearing one end.
24. A dynamoelectric machine substantially as herein
described with reference to the accompanying drawings.
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