N .
2120357 -1- A PLUG FOR A SLIP SPLI NE ASSEMBLY This invention relates to a
slip spline assenbly, for exanple for torque transnission. Slip spline
assenblies commonly conprise a yoke 5 having a splined bore for slidabl .
receiving a splined portion of a stub shaft. It is usually necessarziad35
provide Jubrication between the mating sliding splines. The spline '
connection may be lubricated for life at assenbly, or the yoke may have a
lubricatTon fitting 10 for periodically replenishing lubricant. Usually,
the-end of the slip yoke opposite that fromwhich the stub shaft projects
Is sealed wwth a plug to retain the spline lubricant. The plug may provide
total .closure of that end of the bore or it may be vented. 15 The net hod of
sealng enpl oyed for a spline connection generally depends on its specific
design as well as its application. For exanple, in an internally splined
slip yoke used at the transm ssion output shaft of a vehicle, a solid plug
Is used at the body end and 20 a boot typé seal is provided at the hub end
of the slip yoke to protect the splines fromdust, dirt, and other foreign
matter. In this type of application, it is combpn practice to renove one of
the spline teeth to facilitate the back and forth flow of 25 | ubricant
during stroking. In applications having a seal retained on the slip yoke
hub end in direbfPHBE| FOR & Bt SRLINREt ASSEMBBY shaft, a vented pl ug - 2-

This invention relates to a slip spline assembly,

AT g 00

for example for torque transmission.
Slip spline assemblies commonly comprise a yoke
5 having a splined bore for slidably receiving a splined
portion of a stub shaft. It is usually necessary )
to provide lubrication between the mating sliding splines.
- The spline connection may be lubricated for life at
assembly, or the yoke may have a lubrication fitting
10 for periodically replenishihg lubricant. Usually,
the end of the slip yoke opposite that from which
" the stub shaft projects is sealed with a plug to retain
the spline lubricant. The plug may provide total
closure of that end of the bore or it may be vented.
15 " The method of sealing employed for a spline connection
generally depends on its specific design as well as
its application. For example, in an internally splined
slip yoke used at the transmission output shaft of
. a vehicle, a solid plug is used at the body end and
20 a boot type seal is provided at the hub end of the
slié'yoke to protect the splines from dust, dirt,
and other foreign matter. In this type of application,
it is common practice to remove one of the spline
teeth to facilitate the back and forth flow of
25 lubricant during stroking. 1In applications having
a seal retained on the slip yoke hub end in direct

sealing contact with the stub shaft, a vented plug



Is used to maintain lubricant on the splines and-prevent a pressure,
ui | d-up when the stub shaft slides towards the closed.end of the spline
yake. In the past, nunerous nethods have been disclosed 5 -, for'retaining™s -

\us aling plugs in slip yoke bores. The plugs al so have taken nany shapes.
e nore conventio- nal types include a Vet ch pl ug, which consists of. a

s
4

flat agnul ar d'r&].fschu@éuib goclgt&ﬁheah ie_el ﬂldggricatﬁ eichtRasesplhaed u.enutb‘r
pressed into the hub, end of the sli e hore and retained.in pface
by wel di ng, stBRP¥EPtoR RTESSRIS é’.‘g‘p}%‘x‘)‘z“’c%ﬁ‘t %\Mﬁ é‘gplsg'ﬁgtofs 1¥€%hove
type function sewas@iacthe clbgedtémi ofqthe esplithd iywkel. operations after

bel ng pressed i n bl ggectar oBRR) {intfnd: BTVl YaGeS o B schBRAOT 8

According to the présent i Avention ere i s provi r
slip spliBe asfembisetaimipgksasdiing dshgim ship neekeoberfsi-ch The ends

through the yokeygBNResoaRsve StkeN ARy Vehdp&d, aWHE Hor@ RV HVetitio-Al a
position spaced f.fom one end _of_the bore, that eq%aff the bore bei_ng cl osed
by a plug whi cRadorf#Peesinglade val Medidh PLI%e ¢h i ePr3tsFFy°fofnect ed
to the end wal flathennwuwiamadiskgviard aar eap-istiipéd epland poIdi eachhi ch
has a radially wardly endi | der agiRg th nnul.ar
groove to Iockcggé'p%gg gé%t?%e&%e%%ephgggg?gﬁeTﬁggl%%Eiﬁg ?g%hgéfﬁbn

achi eved B9 t hyokeoperet and retainedtipoplace kindvelding dtiakimg.con he

need for providi ggiedeili epsky \Bbfént st aki ng or special bonding 30 cenent
to secure the plug aLLir iiéhas'geen pressed into the slip yoke bore. For a
5f-t ReUPFe®

better understandi n§ nEReRRYe FYRP FRPGY AhSFHATA 9y be

carried into effiagt, they require additional operations after being
pressed in place for positive retention in the slip
15 yoke bore.
| - According to the present invention there is
provided a yoke member for a slip spline assembly, the
yoke member having a Splined-bore-which extends through
the yoke member and is provided with an annular groove
20 at a position spaced from one end of the bore, that end
of the bore being closed by a plug which comprises an
end wall and a side wall integrally connected to the
end wall, the side wall having a resilient free end
portion which has a radially outwardly extending
25 shoulder engaging the annular groove to lock the plug
positively in the bore.
-~ - ‘The locking connection achieved by the cooperating
resilient portion and groove eliminates the need for
providing additional welds, staking or special bonding
30 cement to secure the plug after it has been pressed
into the slip yoke bore. .

For a better understanding of the present invent-
jon and to show how it may be carried into effect,
reference will now be made, by way of éxample, to the

35 accompanying drawings, in which: '

Figure 1 is a longitudinal partial cross-sectional

view of a slip spline assembly;



reference will now be nmade, by way of exanple, to the 35 acconpanyi ng
drawi ngs,” in which: Fi,gure 1 is a longitudinal partial cross-sectional viéw
\Q!ff"a slip spline assenbly; Figure 2 is an enlarged perspective view of a
sealing plug of thHe assenbly of Figure 1, Fig%rze 3is a partially secti.onal
side view of the sealing plug shown in Figur ; and 5 _ ‘Figure 4 is
an enl afged fragnent ar yFygewesiBwisgahO eribl 20988 e rHpectige wdrew 0bft be

assenblyof Figure I i | d %l fo. Eigur.e 1 conprises a
slip yoke 12 and as%r% %ﬂg éH‘g é’?u‘lbﬁ%ha ; _9’{#2 %ﬁ‘%—e’;gwe 12 has_ an
internal |y splined bor eFigurer35is| iadipartbnhbit seetdanahnsdfeervigy yof
splined portion 18tpa £&f£18i4pBldfdndn ierigude YOk@anl2 conprises a body
poRti-on 20 at _one end for ned th o;)rgosed | u 122. Hol.es 24 .are proyided in
the lugs 22 for recei viﬂhg‘ér?%iﬁl r%‘%%arﬁ,ﬂ%ir ragRentarin vV 1L SCoMAB8t i on
to 10 a conventional end yoke (not shown). Fromthe body portion 20, t

slip yoke 12 extends :
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\he formof an axially elongate tubular hub portion 26 which surrounds
tub shaft splined portion 18. An annul ar seal 28 i.s held By a Seal

gl ner 15 30 against the outer end of the hub portion 26_tp provide a
~I'o|ng seal against the cylindrical ter surface of the stub shaft 14.
The outer end of the stub shaft 14 coﬁgrlses a pilot portion 32 for
attachnent tpaatdefvehenassenbdy efoFighseni. 20 The body portign 20

of the slip yoke dgel gmbos.é,bsieﬁewfasaeab@gu&beab%ﬁgaéef Q' cbfp2iLeRd
cup-shaped . seal i ng ose” of. is to retain

| ubri cant onatﬁélﬁayphg §BIPﬁésalHa§ﬁ89181&BdsFngFgﬁgﬁt 1Angr &8¢ of foreign
matter. The ghug §5kéonnrhaesa351ﬁtékﬁ§1eydsp@hheaSbaad a8 Ea&egral axi al’

- d| dbog oylind
2" provi B PRiRAsCRBRRAFE S8 oS, B0chrtRraetabcehitad porRIPRE Count or

e

bore 34 mheniahensthb shabt shdf¢l tdes Theasliphgokeodddcomprakes. 0 the slip

ext ends conp rous e sl ip_yoke her e nin st and
second openi Rgs aHobBBo3 térén8§°8ﬁd?ﬁel§thﬁeauﬁ§r3 1§°rlr§°e&Flpﬁe 35

i nner body eadgaaéneutefoagﬁeﬁadr Zaeﬁegabwﬂm Eagt eBhAEcHRAAS tar e provi ded
on the open or axia siide wall 40 -4- and in the

pl
slip yoké coﬁnF8P58P£¥°§ief8P8 gBEFl BoF €H§V8& *36 in place. The fastening
‘means on the pl ugfF86m tbesbodybpertionFRQurtbe2sdng $pkeodARr ex¢ends _

in the form of an axially elongate tubular hub portion

yoke 12. %2%é9§ ﬁgg&g i g egtfggg1EEEUESrﬁe&hQEtEhSPﬁggbaeg ggre 16

26 which surrounds_the stub shaft splined portion
18. An annular seal 28 is held by a seal retainer

L]

15 30 against the outer end of the hub portion 26 to
provide a sliding seal against the cylindrical outer
surface of the stub shaft 14. The outer end of the
stub shaft 14 compfises a pilot portion 32 for attachment
to a driveline member (not shown).

20 The body portion 20 of the slip yoke 12 is provided
with a counterbore 34 for receiving a cup-~shaped sealing.
plug 36. The purpose of the plug 36 is to retain
lubricant on the mating splines’ 16 and 18 and to prevent
ingress of foreign matter. The plug 36 comprises

25 a flat end wall 38 and an integral axially inwardly
extending cylindrical side wall 40. A breather or

_bleed opening 41 is provided in the end wall 38 to
prevent pressure build-up in the counter bore 34 when
the stub shaft 14 slides toward the closed end of

30 the~slip yoke 12.

It will be appreciated from Figure 1 that the
splined bore 16 extends completely through the slip
yoke 12 thereby defining first and second openings
at opposite ends of the splined bore 16, i.e. at the

35 inner body end and outer hub end. i

Cooperating fastening means are provided on the
open or axially inner end of the plug side wall 40



aFl annular rib 42 having a plurality of equally spaced 5 notches 44 @
extending axially inwardly fromthe free edge of the plug side wall 40. The—

net ches 44 serve to divide the rib 42 and’ t hereby the open end -of the side
wall 40 into & plurallty of resilient poryi.ons 46. As nost clearly seen in
Figures 2 and 3, the 10 resil.ient portlons 46 conpri se equal | aced
axi al | y. ext endi rﬁf‘QdH‘s"élﬂ TP N (G TPAEuris £ Pra%? lLy"t"‘r£ f ast eni ng

means o™ he sl | the/ Qeugl 2 & difprplsse .an mlﬂ&i{tegfm@/me%s rort fchecount er

bore 34 for coop ati vvlththe ri ocki ng |
portions 46. eé% I b g ge%r (]aiglsf'ré app |e§q’t H‘Hrgg ace of
the plug end walan Eeimylaa:' omirby e |hmaln91§smﬁ311§ah¢m O(m@tqllgﬂd\yn)smqeld

restit in thes d O e diRANN ST PINWAG IS e ol rrl i al |y
dinwardly 20 as t r| 42 |n|t| Y. contact's the outer edge of
count erbore 34. A8 wed k #G-he TGOS TES ¢ slecr"(feeper

|48t oAt hehyoke bqice %4,1153 |ﬁhé hﬁ_b’ I4]E2 éhﬁ;d ?lﬁlfw(tm tdpeIrhfzégﬁnruﬂ ahegr ooxe
t this point, Si GE Q e l.acki portlons ses the
rib 42 to snap-: oih‘%% ]9 4rﬂ ocla r? Ct °or‘1ft r\Aﬁst s é’of)%vl(e\b%%t? t hus
serving to | ock 46he @Humss miaamlwels)eem Jtm&'mmtser%@md 34 wihkehout
requiring anyg addid10na]e Qll%erc%rd&"iéé) e?;‘%fé‘irl‘ir ts'%%o@d“&ﬁ@l‘l’} pl ace.

30 Referring specifically to Figure 4, it wll "be seen that the
groove 48 defi neé®Xbebing fek Restiond-al |y ext endi ng wall's 50 and 52

respectively which arr&ﬂtlfm.r@w Figureght1 2@ &5 tthe fasterdnyg hetdmem | n

the preferred enboqinent far ance oses 35 qQtuer dijanmeter of
the rib 42 is | e% tHear‘F']tlkpeyr“t?er di% rpscﬁ atnngné‘rg' ottomcaasﬁd greater
than the . in the counter bore 34 for cooperating w1th the rib

15 42 on the plug resilient locking portions 46. 1In
assembly, initial pressure applied to the otter face
of the plug end wall 38 by a conventional assembly
tool (not shown) will result in the tab sections or
locking portions 46 being flexed radially inwardly

20 as the rib 42 initially contacts the outer'edge of
the counterbore 34. Further pressure applied to
the plug 36 forces it deeper into the yoke bore 34
until the rib 42 is aligned with the annular groove

- 48. At this point the resilience of the locking portions

25 46 causes the rib 42 to snap outwardly into locking
engagement with the groove 48 thus serving to 1lock
_the plug 36 positively'in the counterbore 34 without
requiring any additional means or operation to secure
the plug 36 1n place. '

30 = Referrlng spec1f1ca11y to Figure 4, it will be
seen that the groove 48 defines inner and outer radially
.extending walls S50-:and 52 respectively which are dis-
posed at right angles to the groove bottom. 1In the
preferréd embodiment, for clearance purposes, the

35 otuer diameter of the rib 42 is_lesé than the inner
diameter of the groove bottom and greater than the
outer diameter of the plug side wall 40 thereby



the rib

éss than the axi al

er dianeter of the plug side wall 40 thereby -5- defining inner and
fer radial walls 54 and 56 respect- ively on the rib 42. The axial’
42, i.e., the distance between the walls 54 and 56, is slightly -
di stance between_the 5 groove walls 50 -and 52. For

| ength

assenbly purposes, the radially outeF portion of the wall 56 has a chanfer
58 whi ch sei’ezﬁasnﬂﬂg d mrasaniangl estexr fradifdlexwald ¢ el send |56 réspemtar dliy .- as

t he plug 36 t?lé grd_ ﬁq?ed'ﬂl{ét lr;el %(eg‘__q{we__ 4. ]g%'he respec

mat i ng outer

groove outer

i ve

t her eby serve

to | ock thetdl vge36 pdes diadianden heltéve@éumhﬁ waidree 3314311@ dbght chanfer is

provi ded o d g sty Walds ¥hat cHd Q1S SIRUAY dibuasbaganed Into

nnent occurs between the rib 42 and the groov

MR HEFHHRIY PHTRasas + Fithe mating

t he 15 roove 4
48. 1f desigrePve weldmeﬁomq
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assenbl i es,;
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it may

oot %Z seal | oyed I n PI ace of the seal 28
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teeth is reyawed: ta:cpuwttrw Qﬂsw Qﬁbl#dsfiﬂiﬁ/eiﬁﬁi in the counter-
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"bore 34.

A slight chamfer is prov1ded on the outer wall
54 to allow the ‘shoulder 42 to be cammed into the
groove 48 when allgnment occurs betweeri the rib 42
and the groove 48. If desired, the outer wall 54
may be formed parallel to the"mating'inner'groove'
wall 50 so that when locked in place they will be

in surface contact. -

While the. abowe descrlptlon relates to a slip
spline assembly that is designed for perlodlc
replenlsh;ng of lubricant, it may also be used in
assemblies that are lubricated for life. In such
assemblies, the bleed opening 41 (see Figures 2 and
3) would be eliminated and a boot type seal would
be employed in place of the seal 28 and retainer 30.

In typical applications of this type, one of the spline

teeth is removed to prevent‘préésure build-up and

facilitate back and forth flow of lubricant during

stroking.’ |
Also, the flexibility of the locking portions

46 may be reduced by reducing the number of the notches

44 which extend from the end of plug side wall 40

or increased by increasing the number of notches.
The sealing plug 36 may be a stamped metal part

which is finished machined of, alternatively, a one

piece molded part made from a suitable plastics material

rm

trreRY t he spline

R



f30|lltate back and forth flow of lubricant during 30 stroking.' Al so, thg
flexibility of the | ocking portions 46 may be reduced by reducing the .
nunber of the notches 44 which extend fromthe end of pltug side wall 40 or

i ncreased by .i'ncreasing the number oflungims 35 The sealing plug 36
may be a st anped talngart which*®i s, fi ihed C ed or, alternatlvely, a
tOR  OFn 3 RYIP2AT LR n%?%?f%?t such as

one pleiJ mol de@Upar s
nyl on or¥a nyIon/glaBsoﬁlthedfcféﬁbimg|dﬁscf&pmﬁ¢me1towbgblhg descrlptlon

o om the o appgﬁs#%+§€t%ga%h£@ ?he re5| entég ?ﬁgﬁéfggeﬁ@VfﬂééRQ%5§SU|t_

fromthe conbi né ortrons o
seal i ng plug anuesubtcﬁngmreheomambxmﬁdrmﬁk##nneﬂhimc&fnghgrn©$bliﬁnthe

yoke~bore. Tge i Fisy espaoftsat +2€i
assenbl y tha? e?ééﬁﬂ 228% géﬁ%égﬁsg?e8$%%%3¥%g addltlong?§ ? , stzi?ng,

or the.use of awipackae apnulapdl ek iRFeFTOPEE sk Ut %?tY@k%l@%r?n pl ace at
assenbly. 15 20rRé #Prdhgement-pfdvidés a positive and economical

‘spline assembly that eliminates the need for providing
. additional welds, staking, or the use of a special
10 bonding cement to secure the plug in place at assembly.
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A BEE—EEEBEF-?BF“§*§TTp spllne assenbly, the yoke menber having a
ned ﬂ"’mm&m s through the yoke nenber and-.is provided with an.

| ar ” u,ﬁgﬂp05|t|on spaced from one end of the bore, that ends
he bore being ™l csed by a plug which conprlses an end wall and a side

: integrally connected to the end walt?=the side wall having a resilient
free end portlanmnsch has a radially outwardly extending 10 - shoul-der

th to | t § t | t b
o hmaner ae ol a ked RoVoKa? AeBB<r, o SIE° pniRel apdehllve °%%sort.on

conprises an ayokblgemheenumvrqgt&&sp&xnedanre\Mhmdh telxeeqdsultbeough 15

provi ded. 3. oiIE”PLEEnP§§ Ghal 1&d gig PMth' Qn""*&bﬁﬂl?? gﬂ?@% enal Iy

COI’TpI’ISGS a CI I’CU eren Skirt ext romthe

resilient5tab §§cﬁlEﬁséki@nd$P@F¢¢cﬁﬁ?@m?%ﬁuﬁ%ﬁ afhdhs boreanghatr gndt he end '
20 wvall. 4. fryeme EEEQE%e&%ngwdgﬁﬁ I %f whncmhbsmpfbgeéaansectlon

is one of a pluralit f b sectj ons ten omt he ski A yoke
nenber as cl ai F’ré"g “ff}/]aﬁ ae aofs’deal"ﬁ 5mt§g ﬂn%ﬂ'ﬁf{tﬁ‘é &heeach
shoul der is pr emddeﬂlwl t lehearafideg we]ahshéoingngagﬁerem:.mth firee wahd of the

bore, upon i nsge#@{lo Ac]]'eaﬁl \ |é n.god{%g%? %Qt&ggégyt thex%gégiﬁy ve tab

section to be orrre nwar
menber as18Ia|ﬁb@uiﬂeﬁlépﬂﬁglngnthm<§$QH¥§HxHﬂﬁQKfrﬂﬂw&o@bnbhﬁsééus
chanfer at a I?gghegvggytigntﬁg g&ggshoulder with respect to the direction

of insertion of the ug i nto the, bore. ke as ¢laiped,in an
one of the p g yoke member as clalmeg in nglm 1, gn which y

the resilient free end portion comprises an axially
extenduing tab section on which the shoulder is
15 provided. - )
‘3. A yoke member as claimed in claim 2, in which
the side wall comprises a circumferential skirt
extending from the end wall, the resilient tab section
extending from the end of the skirt away from the end

20 wall.

4, A yoke member as claimed in claim 3, in which
the tab section is one of a plurality of tab sections
extending from the skirt.

5. A yoke member as claimed in any one of claims

25 2 to 4, in which the or each shoulder is provided with
camming means for engagement with the wall of the bore,
apon insertion of the plug into the bore, to cause the
respective tab section to be deformed radially inwardly
of the bore. '

30 - 6. A yoke member as claimed in clalm 5, in which
the camming means comprises a chamfer at a leading
portion of the shoulder, with respect to the direction
of insertion of the plug into the bore.

7. A yoke member as claimed in any one of the .

35 precedihg claims, in which, upon insertion of the plug
into the bore, the resilient free end portion engages
the groove with a snap action.



35 preceding clains, in which, upon insertion - the bor “
the resilient  free end portion engages the groov l %M‘kﬂ M
~& yoke menber as .claimed in any one of the prece S |ch a

vent opening. is provided in the plug. 9. A yoke nenber as -clainmed in, any
one of the 5 preceding clains, in which-8ke plug is nmade from pl astics

materi &l . 10. A yokeg nenjer, C | of .t r LAg ains,
in whi®H the pl ug |sq%adghf éﬂ?% ﬁﬁggg? Zgyzgﬁ%%SF?IQ$YPC§EEQ6P tﬁ%

yoke nenber for are%q)l%q)wheua%eew Vh1§Bb§t Mental9Reningicker PEeVided ei n
with reference tin &wé glughown in, the acconpanylng drawi ngs. 12. Aslip

| ine assenbly conprjsin d.in _any one o e
cReiire, “and a 15 spl i hed 8, SRR, 2 oo b thE " a3 o208 S, HE e
of the boreSopposrecetiiagencilainsed iy vhichl dthe t hdugpl i sesnadet Mfershaf t

sl i dably engag| gg?% the bore. 13. A slip spline assenbly.
substantially as d%€€¥|%e ré?% with reference to, and as shown in, 20

the acconpanyi ng drawl hgs. A2l Fember as claimed in any one of the
o preceding claims, in which the plug is made from a
glass-filled composition. .
10 11. A yoke member for a slip spline assembly,
- substantially as described herein with reference to,
and as shown in, the accompanying drawings.
12. A slip spline assembly comprising a yoke
member, as claimed in any one of the claims, and a
15 splined shaft extending into the yoke member from the
end of the bore opposite the end closed by the plug,
. the splines on the shaft slidably engaging the splines
in the bore. ' :
13. A slip spline aseembly substantially as
described herein with reference to, and as shown in,
20 ' the accompanying drawings. '
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