A Ball Bearing Assenbly This invention relates to a ball- beaQQg)‘éb‘éiéa@y.
A bal 1. bearing assembly as described in GB-PS-542 669 conprises two spaced -
apart rows of -balls, each in 0- .configuration and each having an inner race
formed on a shaft and an outer race, the outer races being spaced by a
sleeve. It ’is indeed a conpact and easi]y installable ball bearing assenbly
wth the balls in 0-configuration, becatise a spacer sleeve split into two

hal f-s"@eves is inserted betwe QU 64 513 However,  this _
specific construction brings a _ sadvant ages. To start
with, the bisection conplicates manufacture, the reason being that a

preci se two-pi ece spacer sleeve can be manufactured only fromtwo one-piece

sl'eeves.  Having regmifktthédrtiaetrélwteatd Pasdinbesseny! ¥ssempipls of
specially matched conponents, there is a very high risk of mstaking the

hal'f-sl eeves as far a5 bARlr bdardmy cnssenlslyoasecdesdribelibrin peB+Pstbaz| y,
they may be of different dinensions, and there nay be a squi nt between '
their end facsse acdmpeisesn twoeispanadrapadtsapwsatafHnballéaceachThins @an
cause the outer races to be twisted, and thus the bearings' functions to
be i npeded. @enfigurakiont andr Rach ahavibgcan | inkeri mase fprrued AN tRe
casing. This being so, there is the risk, if a two-piece spacer s|leeve is
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_ bearing- assembly with the bai:_ls in O-configuration, because
~ a spacer sleeve split into two half-sleeves is inserted
'between the outer races. 'However, this specific
construction brings about some significant disadvantages.

To .start with, the pisection complicates manufacture, the

rea_sori being that a precise two-piece spader sleeve dan be
‘manufactured only from two one-piece sleeves. H_aving_'

regard to the fact that éaéh bearing assembly consists of

speéially matched components, there is a very high risk of

' _.mi's.taking the half-sleeves as far as their dimensions are

g concerned. More particularly, they may be of different
| dimensions, and thére may be a squint between their end
faces and between their outef and :separation surfaces.
This can cause the outer races to be twisted,-.and_ thus the
bearings’ funci:ions to be impeded. Usually the outei: réces
are force-fitted into a sleeve or the casing. This being
so, there is the risk, if a two-'piec_e spacer sleeve is
used, that the hélf-slee#es in the cbufse of such force-
fitting will be axially displaced one against the other.

- The result is that the outer races, which are small in
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ion to the external dianmeter, will be tilted, with the risk of
ering the bearing's function’ Subsequent adjustnment is inpossible

his state cannot be detected fromthe outside. Accordingly, the
nvention ains to reduce such dlsadvantages | n_particul ar, the.
aims to provide a sinple_and easily installable hall bearing

which will reduce any out- & bal ance force. Wth this aim<n \f| ew
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conponent ad(gb)stxﬁé}@t sraésce&myo%@vimé %@éuw thil agtakeal tynnékt auli ng
~slit of a wdth allowi ng the shaft to pass through the slit; and (c)

‘centre of

t he shaft:

d@tadted Fromhaind esmsida.nci des with the centre of rotation of
I n one enbodi nent, the spacer sleeve is a one-pi'ece conponent so ¥

the

that its nanufact@m@andﬂngﬁxﬂ1thecbxésentsinmthiuﬁ\ﬂﬁ@SShbpM&dnubthe

aforesaid risk of mstakes is elimnated. The spacer sleeve is provided

with an asugh ydissdeantagesd it Ino Fagdiiqulan ithe | isventienoaimshday dth

of - t he sl

it bejng substantjally equal to the diameter of the
. provide a. 51mp1e and easily nstallable ball bearlng

assembly which will reduce any out-of-balance force.

With this aim in view, the invention is directed to .

a ball bearing assembly including two rows of balls in o—.

configuration, the inner paths of the two rows of balls
being formed on a shaft and a.spacer sleeve being disposed
between outér races of the rows of balls, in which :

{a) 'the'spacer sleeve is a one-piece coﬁpohent;

(b) the spacer sleeve is provided with an axially-
exténding slit . of a widtﬁ allowing the shaft to pass
through the slit; and

(c) the centre of g;avity of the sleeve coincides with
the centre of rotation of the éhaft.

'In one embodiment, the spacer sleeve is a one-piece
component so that its manufacture with high precision is
comparatively simple and the aforesaid riék'of mistakes is

eliminated. The spacer sleeve is provided with an axially-

extending slit t6 faci1itate'its installation, the width of

the slit being substantially equal to the diameter of the

shaft. = This is to ‘ensure that the sleeve is easily

fittable - in a radial direction - after the outer races

with the balls have been mounted on the shaft. However,
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shaft. This is to ensure that the sleeve is easily fittable - in a
radi ak direction - after the outer races with the balls have been nounted
on the shaft.- However, . -3- the slit.could cause, if the spacer sl eeve
is a concentric’ one, an inbal ance, espeC|aIIy under the frequently
occurring bperation conditions of rotats ng outer races. In order to avoid

this, thiﬁbentre of the sleeve's |nternal bore is displaced, 1in relation
to the cent r%naf s13% FRAE Sarid Sr el e 28BAGEr Eledvdl HACH VbRt AIOM
the slit. hus, as a counterneasur e against the mssing material in the

slit region, otnlte_s|aﬁeve1il@§1aﬁere@as%pwéiannyckaaau nHHe areeguaditiyni ng

the slit. The thickness of the sleeve wall decreases with increasing

di st ance f r owcclherdngt opetat idins gonddrdionsooft retatringe oufterhardease f I
t’he centre of the external dianeter can mathematically be ascertaj ned and
optini zed soorder tte aveidethisontthe oceptuei Of ckhecsleevel sh imternal
bearlng s axis of ‘rotation_ thus ayoiding the occurrence of any inbal ance.
It is especi BOKE t A8 | @hgPhaseduh e1§pa€§fa§l‘-€§vet%|*é#ﬁ cHPHE@r (ﬂilc&l‘%ery

accurately. This rn1ts i nserti.Q being axi,ally til-t f the
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| material in tha slit region; the sleeve has increased wall
thickness in the areas adjoining the slit. .The'thickness
\\/ of thelsleeVe wall decreases with increasing distanca from
the slit. The displacement ofnthe centre of the bore from
the centre of the external diameter can maﬁhematically'be
ascertained and optimized so that'the sleeve’s centre of
gravity coincides with the Bearing;s axis of rotation; thus
.avoiding the occurrence of any inbalanCe. It is.especially
the length of the spacer slaeve which can be produced very
accurately. This permits insertion - without being axially
tilted - of the outer raaes into the casing, even if they
.L“/ have to be forced thereinto. Thus, the ball bearing
| assembly can be of high precision and can be used,
ltherefora, to meet even very high requirements of
operational quality and at high speeds. | '
| It is also important in this connection that the
_bearing assembly can easily be tested prior to its ultimate
installation. In the event of the test producing
unsatisfactory results, any fanlty -conponent can be

replaced without loss of peffect ones. It ¢an subsequently

be secured in the casing by, for example, glueing or



operation

al quality and at- high speeds. It is alsoinportant in this
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i nstal |l atian. In the evernt. of the test producing-

ctory results, any faulty conponent can be replaced without

t ones. It can subsequently be secured in the casing.hby, f or-

gl uei ng or -4- pressing #t=in. The.invention will now b
in nore detail with reference to one illustrative enbodi nel
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obt ai ni ng a constrygghpaah §8i hn aﬁlalcaﬁbgg-secibsnaipassc: slfesvsali is a

one- pi ece -

conponent “provi ded, as clearly shown in Figure 2, with

axi al ly- epéapihgJassemnbly ahberundghtoothesmnvdﬁtSubstaahaal|y to the

di amet er

of the shaft 1, thus rendering it possible to
- Figure 2 is a transverse cross-sectional view of.

the bearing assembly in the region of a spacer sleeve.

The ball beéring assembly comprises, as shown in

 Figure 1, a shaft 1 which is formed with thé_inner paths 2

for two rows 3 of‘balls, and outer races 4 and a ‘spacer

sleeve 5. All these 'components are arranged, for the

purpose of obtaining a C6nst:uctiona1.unit; in a casing 6.

The spacer 'sleéve .5 is a one-piece cbmponeht

- provided, as clearly shown in Figure 2, with an axially-

extending slit 7. Its width corresponds substantially to

the diameter of the shaft 1, thus renderihg it possible to

insert the -. sleeve 5 without difficulty and in a radial
direction into the free space between the outer races 4
after the latter and the ball rows 3 have been assembled on
the shaft 1. In order to prevenf, after the sleeve 5 has
been inserted, the occurrence of any eccentric mass
distributioﬁ, the centre 8 of the sleeve’s 5 bore diameter
is displaced in relation to the centre 9 of the sleeve’s 5
external diameter in a direction away from the slit 7. The
consequence is different wall thicknéSses;of the sleeﬁe, by
means of which the missing mass resulting from:the slit 7

is balanced out. This ensures a 'smooth and reliable
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insert the sleeve 5 without difficulty and in a radial direction into the
free space between-the outer races 4 after the latter and the ball rows 3
have been assenbl ed_on the shaft 1. |n order to prevent, .after the sleeve
5 has been inserted, the occurrence of any eccentric nass distribution, the
centre 8 of the s1eeve s 5 bore dianeter is displaced in relation to the
centre 9 of the sleeve's 5 external di@ntter in a direction away. fronlthe
slit 77 The consequence is-different wall thicknesses of the sleeve,
means of whi eReXAE }PBsi A nhbe rBEATING @ThRPHETENY F‘f%nba?%nclét‘:lgBut
Thi s ensures_a_sppot h. and rgllable -5- operation of the bearing '
ar r angement rebRhionfl #BRed 8t ati onal speeds. The enmbodiment of the
i‘nvention shown in t Fi r d a | S h
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preci si on which, even at I onal speeds e ou races,
generates Onf r8513¥§naaﬁﬂuqsbéaﬁrﬂg éEQéHB¥¥f6¥Cﬁ§gh preéis§5ﬁ'”5
I ba earl g assenbly including two rows of ba
which, even at high rotational speeds of the outer races,
generates only small, or even avoids, out-of-balance

forces.



in Oconfiguration, the inner paths of the tworrows—ef—balls being forned

on a shaft and a spacer sleeve being dlsposed Bi meen outer races of the:

rows of balls, in which: (a) the spacer sl Iﬂﬂﬂ'ﬂﬂﬁ”ﬂ"ﬁe con?onent
slit of a .

(b) the spacer sleeve is provided with an ax
wi dth allowi ng the shaft to pass through t he S|It and Yc)® the centre of
gravity of the sleeve coincides w fh tﬁe centre of rotation of the shaft:

2. A bal |l bearing assenbly accor to claim1, wherein the cedr®
“the bore of the sleeve is displaced, fation to the centre of the
external dianmeter of the .sleeve, -in a dlrectlon away fromthe slit. 3.

A bal | bearlng assenbly according to claim1 or claim2, wherein the W dth

e ' Soeoh etk ke hokenkhg SoBMSEaO L SORUTEE, phs
to Figuresn b-ashfignnfativh Acehepaivme PatWsJof the two rows of
- balls being formed on a shaft and a3s§acer_s1eeve being
disposed .between outer races of the rows of balls, in..
which : _ | -
(a) . the spacer sleeve is a one-piece component:.
(b) the spacer sleeve is provided w1th an axially-
-extendlng slit of a width allow1ng the shaft to pass
through the slit; and

. (c)_ the centre of gravity of the sleeve c01nc1des with -

the centre of rotatlon of the shaft.

2. A ball beerihg aesembly according to claim 1,
wherein the centre of the bore of the sleeve is displaced,
in relation to the centre of the external diameter of the

sleeve, in a direction away from the slit.

3. A ball bearing assembly aeeording to claim 1 or
claim 2, wherein the w1dth of the slit is substantlally

equal to the dlameter of the shaft.

4. A ball bearing assembly substantially as described
herein with reference to Figures 1 and 2 of the

accompanying drawing.
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