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A spindle dnvc tncludes a sputdlc nut. whcretn thc sptndlc
nut ts rotatabiy supponed ut a houstng, a sptndlc, wherein
the spmdie is configured to be displaced in re)ation to the
housin, an axial rolling bearin configured to support the
spindle nut, wherein the axial rolling bearing does not guide
axially, and a slidin bearing configured to support the
spindle and act in a radial direction.
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SPINDI.E DRIVE

('RO)S-lflililiRIINI Ii I'0 Rl!I,AI liD
APPLICATIONS

[0001] This application ic the U.S. National Phase of
PCT/DE2017/100517 lilcd Jun. 20, 2017, wluch clainw
puomty to DE 102016213425 6 ftlcxI Jul. 22, 2016, thc entire
disclosures of which are incorporated by reference herein

TECHNICAL FIELD

[0002] The disclosure rclaics to a spmdlc dove configured
in particular for a device for height adjustinent of a vehicle
bodv

BACKG ROI IND

[tlt)03] Various devices are knoivn for height adjustntent of
a vehicle body. e.g front Dl I 10 2014 215 420 A land Dl: 10
2009 058 026 Al. Each of these known devices hutcrions
with one or more spindle drives for adjusting spring plates.
[0004] Another height adpistmcni dcvrce for whccl sus-
pensions of motor vcluclcs is disclosed ui DE 10 2007 004
747 B4, by way ol'example. Tlus height ddlustment device
comprises nuntemus tapered seat ball bearings. also referred
to as angular-contact bearings With assemblies comprisiag
numerous angular-contact bearings, both mdial Bnd axial
forces can be accommodated.
[0005] The obtcct ol'hc ihsclosurc is to further develop a
spindle drive for an adlustable chassis tlmt is more robust
with respect to thc poor art, and at thc same tune production-
friendly and more compact

SUMMARY

[0006] Tins problem is solved accordm to thc ihsclosure
by a spindle drive with the features described below. 1 he
spindle drive has a housing in which a spindle mit and at
least in part a spindle that interacts therewith. Bre located.
The spindle nut is rotatably supported in the housin . while
the spindle can be displaced ui relation to thc housuig. Two
dxml rolling beanngs support thc spuidle nut. 11icse bcaruigs
Bcx exclusively in thc axial direction, i.c. bcarin s that do not
guide axially. 'lite spindle is supported by two sliding
bearings that only act in the radial direction I'he radial
uidance of the spindle nut is obtained exclusively tluough

the interaction of the spindle nut vvith the spindle By
Si.pdrattilg tllC bcdlltlg fiillctiollS, Slid Olllv Suppottulg tilC

spindle mit radially by means of the spindle. rcdundmit
dtmcnsioning is avoided that could lwve a negative ellimt on
the fiutction of the spindle drive 1'his play~ a role in
particular with regard to the aspect ofproduction tolerances,
in particular in mass production. as well as load dependent
geometric modifications.
[0007] The spindle nut may uitcract with tlm spuxlle in
onc configurauon in the form of a ball screv; tktvc. 11us can
basmdlly comprise a ball screw dove with or without a
rollin element return. Instead of balls. other rolling ele-
ments. e g rollers, can also be used in the spindle dove In
any case. the rolling elements between the spindle nut and
the spindle serve a double function.
[0008] First. the rotauon ol'thc spuidle nut is converted by
tliCSC rollllig CIClllCllt 5 1 lifo d llllcdr lllovC111Clit Of tiiC SpilldlC,
i.e. the tlueadcd spuidlc. Second, the spuidlc mit is also
supported radially on the spindle by the same rolling ele-
nients I'he radial position of the spindle out in relation to the

housin is thus determined by a combination of sequential
bcanngs, specifically the two parallel radial sliduig bearings
that support thc spuxlle in thc housing. View cd axially along
the spmdle drive, the tivo radial sliding bearings are located
in front of or behind the spindle nut. together with their axial
bearing. Another radial bearing located downstream of the
assembly comprising the two radial sliding bearings, fomis
the bearm . in particular a bali bearing. for the spindle nut
on thc spuidlc, wluch also converts thc rotation of thc
spindle nut into the displacemmit ol'hc spuidlc. There is no
further radial bearing, for the spindle mit

[0009] The rolluig clmnents of thc two axuil miler bear-
ings that support thc spuidle nut axially, can roll either
directly on the spindle nut or on separate disk-shaped
cmnponents connected to the spindle nut The rolling ele-
ments of the axial roller bearina ntay not conte m contact
with the housing in one entbodiment Instead, bearin disks
may be placed in the housing„on which the rolling elements
roll. Embodiments m winch thc rolluig clmncnts of the axial
roller bcanng roll directly on thc surf'acc of thc housing arc
also possible

[0010] The housing may have steps that radially simure the
bcanng disks rctauicd on the housing. Thc rolhng clemente
of each axial roller bcdnng can bc gunled ui each case by a
bearing cage 'I'he axial roller bearing can be a fully comple-
otentaty rolling bearing. 'I he axial roller bearings may be
roller bearings or needle bearings. In theory. the function of
at least one axiai roller bearin can be assumed by a sliding
bearing in a modilicd construction.

[0011] Various bearing variations can be used for the
sliding bearing of the spindle in the housing: in the simplest
case. the substantially cylindrical surface of the housing,
WlllC11 lldS tit ICBSI Olio tlirCBdlllg, 1S 111 ihrcct ColltBCt Wltlt Bll

inner wall of thc housing. A scqtardtc sliding bearuig elmuent
that does not intemct directly with the spindle nut, can form
a component of the sliding bearing as part of the spindle or
a component connected to the spindle. It can be ensured in
a simple manner with this separate sliding bearing element
that there is aiways an annular gap between the outer
circumfbrcncc ol'thc threaded section of tlm spindle and thc
wall of thc housuig. In miy case. thc spuidlc can lwve a
single thread or multiple threads

[0012] According to an cmbodimcnt of thc spindle dove,
which is conligurcxl ui parucular for usc ui a device lor
adtustmg the height of a motor vehicle. the spindle nut also
forms a pulley for a belt. I'he spindle nut can likewise be
cmtnected to a sepamte pulley for contoint rotation there-
with. Alternatively, the spindle nut can be driven directly,
without a drive. or via a gear mechanism. In the latter case,
tllC Spllldlc. ltilt eitllci folillS Bll OUtpUt gCBl Of a gCal
mccharusm, or is conncctcd tlu:rcto I'or conloint rotatiun.
'I'he spindle nut nmy be driven electrically. In theory, another
drive, e.g hydraulic or pnemnatic, is also possible.

[t)013[ As a result of the belt drive for the spindle mit,
there are uvo different types of successive gear mechanisms,
specifically the pulley drive and a tlueaded drive. A drive
pulley„via v:hich the spindle nut is driven, may use an
elcctnc motor, is located uisidc the housing ol'hc spuidle
dove in one embodiment. 11ic same applies for a dove gear,
vui vvluch the spindle nut cmi bc dnvcn

[0014] The advantage ol'thc disclosure is in particular that
axial and radial bearin functions inside the spindle drive are
entirely separated from one another, wherein the spindle mit
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is supported exclusively by the spindle in the radial direc-
tion. As a result, a fioating bcanng ol thc spindle mit is
obtalilixl 111 tiie lloiislllg.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Two exemplary embodiments of the disclosure
sliall bc explmncd in grcatcr dc(ail below on the basis of thc
ill'ilwiligs. Tlicrelll.

[0016] FIG. 1 shows a spindle dove in a sectional view.

[0017] I'l(i. 2 shows a detail of an alternative design fora
spindle drive.

DETAILED DESCRIPTION

[0018] The following explanauons rclatc to both exem-
plary embodiments unless otherwise specified.

[0019J A spindle drive, indicated as a whole by the refer-
ence numemsl I. is used to adjust the height of a niotor
vehicle. Reference is made to the prior art cited in the
introduction regardin the principle function of the spindle
ilrlie 1.

[0020] The spindle dove 1 is couiigured as a ball screw
dnic. wherein rolling clemcnts 4, speciiically balls. roll
betiveen a spindle 2 and a dedicated spindle nut 3 A ball
return is not shown m the figures '(he spindle 2 has a ball
gmove 5, descnbing a single threading. In this manner,
rotation of the spindle nut 3 is converted to a linear dis-
placement of the spindle along the central axis M. A nvisting
salbguard for thc spindle 2 in a housing 6 is not shown

[0021] Zhere are two siding bearings 7. 9. i e. radial
sliding beariims, for the radial bearing of the spindle 2 in the
housing 6, iihich each have a sliding bearing element 8, 10
in the embodiment shown in FICi. 1. The embodiment shov n
in FIG. 2 ddli:rs thcrcliom ui that it docs not have thc sliding
beanng elmuent 10 in thc embodiment m FIG. 1. The
cmbodimcnt accorduig to FIG. 2 is thus a simplified varui-
tion of the spindle drive I, in which there is also a double
sliding bearing of the spindle 2 in the housing, 6. In amither,
further simplihed embodiment. not shown herein. the sliding
element 8 located at the top in FICi. 1 can also be omitted,
both in the embodunmit according to FIG. 2 as well as in thc
mubodimcnt according to FIG. 1. Tire hollow spindle 2 has
an inner tube 11 in all of thc embodiments.

[UUZ2J In contrast to the spindle 2. which is only supported
radially in the housin 6. the spindle nut 3 is only supported
in both axial directions in relation to the housing, 6. There are
two axial beano s 12, 13 for this. specilically axially roller
bcanngs. each of which has a bcanng disk 14. 15 and
numerous rollers 16, 17 servuig as rolling elements I:ach
bearing disk 14. 15 is placed on an annular disk section 18,
19 of the housing 6 I:ach bearing disk 14, 15 is secured
radially by a cylindrical step 24. 25 of the housing in the
present case. The annular dick sections 18. 19 and the
cylmdrical a(cps 24, 25 arc structures of an extension of the
llolislllg 6 llldlcatixl as a Wllolc %1(h illa liuilleldl 20.

[0023] 1 he housing extension 20 extends asymmetrically
in the radial direction via cylindrical tube sections 21. 22 of
the housing 6. wlfich are located axially in front of or behind
thc spindle nut 3. As a result. im extension space 23 is
crcatcdl inside thc housing cxtcnsion 20, wluch can accom-
modate a pulley, not shown. A dove belt wraps around tlus
pulley and the spindle mit 3. by means of which the spindle
mit 3 can be driven using a belt drive.

[UUZ4] Radial forces acting on the spindle nut 3 are
applied to thc rolluig clemmits 4, which support thc spuidle
nut 3 on thc spindle 2. and also couvert thc rotation ol'he
spindle nut 3 into the displacement of the spindle 2 The
spiildle ilut 3 is supported ili a fioatiilg inanner in the housing
6 of the spindie drive I by the axial roller bearings 12. 13.
Radial forces acting on the spindle nut 3 have no efi'ect on
the force actin ivithin the axial roller bearings 12, 13. in
contrast to bcann asscmblics that have angular-coniact
bearings.

LIST OF REFERENCE SYMBOLS

[0025] 1 spindle dove
[0026] 2 spindle
[0027J 3 spindle nm
[0028J 4 rolling element, ball
[0029] 5 ball groove
[0030] 6 housing
[0031] 7 radial sliding bearing
[0032] 8 sluing beaung clcmcnt
[0033] 9 riulial sliihng bcanng
[0034J 10 sliding bearing element
[0035J ll inner tube
[0036[ 12 axial roller bearing
[0037[ 13 axial roller bearing
[0038] 14 bearin disk
[0039] 15 bearing disk
[0040] 16 rolling clmnmit, roller
[0041J 17 rolling element, roller
[0042J 18 annular disk section
[0043] 19 annular disk section
[0044] 20 housing extension
[0045] 21 tube section
[0046] 22 tube section
[0047] 23 extension space
[0048J 24 step
[0049J 25 step
[0050[ M central axis
I A spindle drive comprising:
a spindle nut confi ured to be rotated in a housing: and
a spuidlc that uiteracts with the spindle uut, whcrcui the

spindle nut is supported in thc housuig by two axial
roller bearings and the spindle is supported in the
housing by nvo radial slidiug hearings

2 'I'he spindle drive of claim 1. wherem rolling elements
in the axial roller bearings roll on one side along the spindle
nut and on the other side along bearing disks placed in the
housing.

3 Thc spindle drive of claun 2, wherein the bearing disks
are secured radially in the housing by steps formed therein

4 'lite spindle drive of claini I, wherein the axial roller
bearings are roller bearings or needle beanngs

5 Thc spindle dni c ol'claim 1. whereui at least one radial
sliduig bcanng is fiirmed directly bctwcmi the spuidlc and
tile ll(iilfillg

6 The spindle drive of claint I, wherein at least one msdiai
sliding bearin is formed benveen a slidin bearing element
connimtcd to thc spuidlc and the housuig.

7 'I'he spindle drive of claim 1. wherem rolling elements
are provided betvveen the spindle and the spindle nut and
provided solely for radial support of the spindle nut on the
spindle.

8 'I he spindle drive of claim I, wherein the spindle nut is
designed as a pulley
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9. The spindle dove of claim 1, wherein the spindle nut is
an output dove gear.

lb. (cdiiccb:cl )

it .6 spindle drive, comprising
a spindle nut rotatably supported in a housing;
a spindle is configured to be displaced in relation to the

housing:
an axial rolling bearing configured to support the spindle

nut, wherein the axial rolling bmirmg does not guide
dxlilllv; tlllil

a sliding bearing configured to support the spindle and act
in a radial direction.

12. The spindle drive of claim 11, vvherein the spindle
drive is configured as a ball screw drive that includes a
plurality of rolling elements configured to roll between the
spinille and thc spuidle nut.

13. Thc spindle dove of claim 11, wherein mdial forces
acting on the spindle mit are applied to the plurahtv of
roilinu elements and convert rotation of the spindle nut mto
the displacement of the spindle.

14. The spindle dnve of claim 11, wherein the sliding
bearing includes a slidin bearing element.

15. Thc spindle dove of clmm 11, wherein the axial
rolling bearing includes a bearing disk dnd a plurality of
roller:.

16. The spindle drive of claim 15, wherein the bearin
disk is located on un annular disk sccuon of thc housing.

17. Thc spindle ilrive of claim 16, whereui the bcaung
disk is sccurixl radially by a cylinducdl step of tlm hmisuig.

18. Thc spindle ilrive of claim 17, whereui the aiuiuldr
disk section and the cylindrical step are an extension of the
housmg.

19. Tlie spindle drive of claim 18. ivherein the extension
extends asymmetrically in a radial direction via cylindrical
tube sections of the lmusing, iiherein the cyhndrical tube
sections are located axially in front or behind the spmdle nut.

20. A spindle drive. coniprisin:
a spindle nut, v hcrcin Ihe spindle nut m rotatably sup-

ported in a housing,

a spmdle, wherein the spindle is configured to be dis-
placed in relation to the housing;

a plurality of axial rolling bearings configured to suppurt
thc spindle nut. whcrcin tlu: axial rolling bearing does
not guide axially: and

a plurality of sliding beariims configured to support the
spindle.
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