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Antifriction bearing sssembly

The invertion foouges on an antifriction bearing assembly, in padicular fue a
rotary joint, with hvo against each othsyr concantrit, at isast o some extent into
one other arranged rings as wall a5 3 gap betwesn thess rings so that they are
rotating against sach other around an imaginary perpendicular axis in the centsy
of those rings wheraby in the avea of the gap bobwesn the rings al least two saig
of rofling slemeants with in each case o a defined rofational axis symmedriesl in
partioular ovlindrical miler, tepered roller, neediy, or barshshaped form are
provided that are rolling betwaen thase rdngs, and whersby the rolational axes
of the rolling elemants of & first row ars (appisdmatiely) directed radislly relative
{0 the rolational axis of the dngs, while the wistional axes of the rolling
slaments of & second row are {approximately} dirsoled paralis! o the rolationat

axis of the rings.

Rofler bearings provide the advantags of having linear cordact belwasn sach
rolfing elemant and ssch guide swiace in contrast to the just spproximalely
punctiferm contact in ball bearings. Because of the lwrger areas of contact
vastly greater foross san be fransmitted by roller-shaped rofling elements than
with ball-shaped rolling slements. & disadvaritage howsver consisis in the faol
that with roller shaped rolling slements anly forces perpendiodar to thelr tataral
surface ocan be ansmifted. Thorefors purs miller bearings are either radigl
bogrings oF axigl bearings. It has been tied abeady W achigve a cerlain
guidance in directin of the rotational axis of the roling slemsents by designing
the rurming surface(s) trough-shaped, In particuar groove-shaperd, The friction
hetween the facing sides of the roflers and thase groove shoulders is not rofling
friction bl sliding fiction and therafore doss not just only entall 8 comparably
great energy loss but in addition also great wear and tear. Finally adjustment of
the bearng clearsnos s insufficlerd and hardly possible ~ elther nllers can
move back and forth betwesn groove shoulders dimensionsad oo wide, or they
squesse batwaen groove shoulders of undersized distance,

Therefora f one does not want fo walve the advantages of moller bearings, i
many cases of application one I forced o combing two  separslely

manufactursd bearings ~ a radial beaning and an axial bearing ~ in onder i b
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able fo transmit forces it Jdifferent dirsclions. This howsver implicates
gomatimes complicated sonnection and adiusimant work iy erder o combing
altopether fowr rings with the diferent machine components while still ansuring
the ease of movement fo be axpecled from antifricion bearings. &l that
particulardy with large-diameter antifriction slewing rings of 1000 ram and more #
proves aggravating o bring the rolalional axes of both antifriction bearings in
exact aligrement. I this fails the circulating rolling slements will not find 8 smooth
and sven running surface and are subject o Increased waar and tear.

Seite In singsfiigh

FRIJVTITY A1 roveals an antifriction bearing assembly for a ofary joint with
two against sach other concentrie, at least o somse exient inte ong other
arrangsd rings, compriging ong sach joint plane for connection 1o one gach
componert part of vehicls, maching or sgquipmeant of foundgtion ag weall a8
sonnecting clements aach iy form of fasiening or Blind hole dillled holes,
furthermore with & gap batween thess ring? 5o that they ars rotating amund an
imaginary axis perpendicular 1o the ring plane in the canter of these dngs,
wharsby in the aras of the gap behwsen both rings additionally ang row of hall-
shaped rolling elements s prvvided, where ane sing sxhibils an spproximately
Leshapsd crosg saction similar 1o a short plece of tubing or sleeve as tubular
saction with a ring fangs or collar atlached at the fage side, wherehy the gap
sxhibils an approximately Lohaped cross seclion, whearaby the other ming v
some extent finds space in the cross sectionally holiow aven bebwesn both L-
shapad lags of the ring of L-shaped croess ssction and thaereby relaing the rolling
slomants in place nserded inside the gap, whereby the path of the bali-shapsd
roling slemants in the gap oross seclion is amsnged in the ares of the Wwbular
ring saction, and whereby the raceways of sach rng & the row of rollers
respectively rofler shaped rolling slements and for the row of balb-shaped rolling
slements gre shapad st one single joint undivided solid of revolution.

Einfligung Seite 2a Ende

Fram thass disadvantagaes of the descrihed siale of the art resulls that the
problem infliating the invention, o advance @ gonerically antifriclion bearing
assambly o that the fransmission of great forces in radial as wall as i axal
direction is anabled, wheraby axial forges in both directions must be boma so
that the tilting forces can be absorbed. Mereby i would be desirable #f assambly

N
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woudd nod be more complicated than in the case of 3 comparable ball bearing

ard Fwear and tearwould be as little as possibla,

The sohadion of the proldem succseds with an antifiiction bearing assembly

asonording e olaim 1

Therefore bwo rows of rollershaped rolling sloments with rotalional axes
ditferantly orlantad so thatl one mow of rolling elements can transmil radial foroes
andd the othsr one axial forces are jpintly integrated with one row of balbshapad
rolling slements. By such infegration the necessity of adjustmant of both
rotational axis 1o oblsin joind slgnment of the same s eliminated at the
assembly. In this connection the term "apprimately radial’ meang al least
‘aredominantly radial” i torms of “angls belween the rofational axis of & rolling
slement and the rolatbaal axis of the rings 8 greater than 50 degrees”
preforably howsver “closs o radial” in terms of “angle between the rotationsd
axis of & rolling slement and the rotational axis of the rings is greater than 88
degress”, and the ferm “approxdmatsly paraliel” means at least “predominantly
parafiel” in terms of “angle between the mdstions! axis of a wlling slemeant and
e migtional axis of the rings is less than 40 degrees”, preferably however
avan "closs t paraliel” i terms of “angle between the miational axis of a rolling

alement and the miationgl axis of the vings is less than 5 degrees, or @ point of
intersection does actually not exist {ideal paralislismy’. The additional row of
halls serves the purposs of absorbing axial pulling foroes bebwsen both rngs in
apposite direction o the axial compressive force abaorbed by the sdally
ioadable rollars so that ko example horzontally instalied antifriction bearings
with the axial lvad on the same predominantly verdical pointing down can alse
absorh filting sfscts whersby ong part of the antifriction bearing tends to Ht

upwards.

i is within the scope of the invention that the raceways of both rings for the hall
shaped rolling slements are offse! against each other 50 that a bearing angle of
e than O degrees i resulling, for example of more than 15 degrees, in
particular of more than 30 degrees. Thers such offset resulls from the different
heights of the centers of the racsways i relation to the raceway of the roller
bearing absorbing the axial forces, wharsby in the ideal case assumed in thig
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connection both rings arg brought together as close as possible in axial
dirsction correspondding to the dismelyr of the rollers of that ol bearing.
Thereby the line through both contact points or arsas formed by a ball together
with both ball raceways sliants down fowards the raceways of the rodler bearing
atsorbing the axial forces. Al one ring exhibiling the lower raceway of the roller
bearing the contact point or area betwaen the balls and the ball raceway moves
upward, at the other ring camying the uppsr raceway of the axial roler bearing
in contrast therate  moves downward, The relevant inddination angle against
the bearing plane being the support angle s preferably less than 80 degrees,

and s in most cases approximately 45 degrees,

it has proven advantageous fo have rolling clemants with rotational axes
arianted {spprokimately) parsliel to the rolary sxis of the rings v one plang,
which is penetratad by the rotary axis of the rings approximately perpendicular,

corasponding fo @ single row radial bearing.

The Invention furthermore recommands o design the srangsment so that the
plang of rofling elements with rotations! axes being (approximalaly) parallst o
the rotary axis of the rings divides the suwrface facing the common gap  of sach
g i two sections, of which only one exhibits guide surface(s) for rolling
sloments with rotational axes running approximately radial referred 10 the mtary
axis of the rngs. Such an arangement faciiitates the assembly of an antifriclion

beanng accanding o the invention.

The same purpose senves 8 design ingtruction sccording {o which sach ring
axhibis guide surface(s) facing only ong single conmscting face for rolling
alements with rolational axes running radial referrsd o the rolary agis of the
rings. Therafore the rings with the rofing slaments inserted in belwesn tan

sasily be assambiled in axdial direction,

Egpecially preforred is sn swangemert at which all rolliing slements with
retational axes running radial referrad o the rotary axis of the rings arg coplanar
in ong single joint plans. Resulling theveo! is o patticulary simple cross

sectional geometry of the rings.
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The fnvantion can sven be advanosd so that one row of rolling slements with
rotational axes rwunning radial referred o the rotary gxis of the rings is comprised
of roliers heing divided crosswise {o their kinglludingl axes. In such case the
rollers clroulating farther s can rofate at a different speed than the mollers
sivculating nside 3o that In splite of an altogether rather large condact area
betwesn rofing slements and rings hardly any wearing sliding friction scows,

bt only low-wsar rofling friction.

Siee afl rofing clements of an it sach case 1o 3 defined rolational axis
symmatric fam, i particular oylinder roller, fapered roller, nesdle, or bamreb
shape form, parhaps with curved faces and edges a8 the case may be, exhitlt
simost agual dismelers indspendent from the orfentation of thelr rotational axes,
thay can be produced from the same rod-shaped raw matenal, which not only
facilitates thelr production, bul slso thelr assembly; they will then event have
dentics! diamsters. The torm "dentical diameters” in this respact is understood
so that the deviglion of ong spscified diameter {(variancs) 8 in asch ocase
smaller than a specified value, for example less than 10 pm. preferably less
than § wm, in particular less than 2 pm. Such condition can be achievad by
soriing. Different loads in axial respectively radial dirsction can be allowed for
aither by differently long rollers, or by stringing togsther faceso-face of a
corrasponding nuraber of wlentical rollers, perhaps for running it the same

oags. However also rollers of different wross seclions can be ussd.

Preforably are all rolling elements of an i each case i 8 defined rofational axis
symmetric ag well as roller or barrebshapad form in exactly twa planes that are
paralial o sach other, namsly It ong plans the rolling slaments with
{approximately) radiat retetional axds, and in anuther plane coplanar with but
axial direction akng the rotational axiz of the vings offsel against the first one,
the rolling slements with {approdimaialy} axial rolational axis. In this way the
design height of the antifriction bearing socording o the invantion s minimized,

which is of advaniage in some cases of application.
Since according o the invention the gulde surfaces of each ting for &l rolling

clements arg accomplished at one sach single undivided solid of rotation, the

manutacturing effort can be further minimized, as altogsther only two ting pants
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have ity by assambled and not three as i would be necessary in case of &

divided ring.

The nvention recommerds i design at least ong guids surface for ong row of
roller or barsh-shapad rolling clemants having thelr rotalional axes axially
paraliel o the mtary ais of the rdngs as perhaps oroumderential groove of
approximately reclangular oress section, I that groove the wolling slements
contained i { are guided i axigl direction dudng operation, and also already

during assambly.

When the groove-shapsd guide surface is shaped at the auter laterat surface of
the ring radially loosled inside, # is sasier v aquip # with the rofling slements,
which are preferably inseried plens by pisce, than # ix s 2 groove provided &t

tha inner iateral surface of 8 ring.

Acnoeding o the Invention the gap betwear both rings exhibils an apprisimatery
L-zhapsd cross section. To each of both sidss of such a L-shapead oross ssation
at least one row of roliing elemeants with accordingly orented rolational axas s
allonated.

For generating such a L-shaped gap cross section according to the vention
ane ring, praferably the indemal ving, axbibits an spproximately Lshaped wross
zaction similar 1o 8 short place of bing or slesve with a ring flangs or wollar
attached at the face side. The othar ring finds s place partly nside the cross
sectionally hollow ares belwesn both L-sides and there keeps the rolling

siemants nsadded in the gap in place.

Specific advantages can be accomplished by the fant that according fo the
imvantion at least one row of oller or bamsd-shaped rolling slements with
rostational axes running axially paraliel referred fo the rolational axis of the rings
ix located in & saction of the gap hetwsan the row of miller or harrslshapad
rofling slements with olational axes ruming axially paralis! referred to the
rotational axis of the rings 8t the one hand, and the additional row of balk
shapsd rofling elemends al the other hand, Becauss in such case the axial

distance betwaen both planes of roller or barelshaped rolling slements I8
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minimal s¢ that they are supporting sach other and disadvaniageous tilting of

both rings involvad is almost excluded.

it the areg of at least one row of rolling slemants, preferably in the area of all
rows of rolling slements, ons cage each andfor sef of distanos slements can be
arvanged in order fo guide the rolling sloments al uniform distances and o

snsure consistent load bearing capacity.

The connection elemants in the area of a ring should be designed as blind hole
drittad holes so that they will not collide with the other — cross saction-wise L

shapad « ring.

in that caze the diredtion of the engluding! axes of the blind holes drifled holes &8
allowsd 1o intersect with or af least be langent o the raceway for atl least ong
row of roller or barrebshaps rolling elements with rolational axes running redial
referrad 10 the rotary ais of the dngs. I this way the space requirement of the
antifriction bearing sccording fo the invention s reducad.

Finally § corresponds fo the essence of the hvention that &t one ting &
ciroumfarential tooth systom is provided, preferably af the radially culer fing. in
particular o #s ouler loteral suface, so thatl & defined relative distortion s
anablad, for example through 8 motor-drivery worm of pindon inlarmeshing with

such footh systemy,

Further characiernistiog, details: Advantages und effects on basis of the invention
result from the following desoription of a preferrsd embodimant of the invention
as wall aw by referance o the drawing. The only figure of # shows g seclion
through an antifiolion bearing assembly according to the nvention glong &

raciial plane paraiiel fo the rotary ads of the dngs.

The antiiriction bearing assembly 1 sccording 1o the invantion from the drawing
consists of two against sach other concanirie, sl least v same exient into ong
other arranged rings 8, 3 with 3 gap 4 betwaen these tings 2, 3 s that thay are
rofating against agch other around an imaginary perpandinular axis in the center

of those ings 2, &

v}
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in the ares of the gap 4 betwean the rings 2, 3 several rows of rolling slements
8, 8, 7 ane located, which are rofling off on raceways 8, 8,10, 11, 12, 13 in each
CANE {}i};t}{)&%ﬁ&}' o each other in both rings 2, 3 and thus enable a freesmoving
relative distortion,

Ring 2 radially located further put n the depicted soiample has @ basio shape of
approximately quadratic cross saction on which howevar the racewsys 8, 10, 12

for the roliing slemants 8, 8, 7 are machined out.

Ring 3 radially ocated further inside on the contrary has an approximately L-
shapsd cross section on which howsver the raceways 8, 11, 13 for the rolling

glaments &, 8, 7 s machined aut

Theraby the cross-sectiona! part 14 ordented vertically in the figurs paraliel fo
the rotational axis of that ring 3 reprasents a dng ssction with a geomelry similar
fo & vary short fube 14, while the horzontally onented oross part 15 reprasents
a cimular disk dng 15 a8t the fsee side of thet twhe 14 in the style of &
givcumfersntial collar, flangs, or twim. Betwesn the fube-shaped ssction 14 and
the brim-lke section 18 ramaing 8 hollow 18, indo which the othar fing 2 radislly
incatad further cutward overlaps. Simultansously the surfaces 17, 18 dalimiting
this hollow 18 surround the gap 4 and incorporste the racsways 8, 11, 13 forthe
rofing elemeants §, 6, 7. Betwaen both sufaces 17, 18 & 3 circumferantial stap
18 so that both surfacas 17, 12 do not dirsctly bordsy an each other, but are
separated by this step, Height and width of thal step18 ars slightly smaller than
the diameater of a rolling olemeant &, 8, 7 and partly fill the gap 4 In the arsa of
the L-kink so that the gap volume s minimal

in the describad examplary embodiment the antie surface 17 forms the
raneway B for the rollershapad rolling slements § of which their rotations! axes
ara otlented radial reforrsd o the not depictad rolary sis of the fings. These
rofling elements § preferably have a oylindricat form (oylindrical rollers),
howaver ey also can be  designed  frustooonical (apesred  rollersy,
gorresponding o the {:iif‘fer‘ing raceway circumfersnee at the inner and ouder
diameter of the racsway 8. It the desoribed axample howavar oylindrical rollers
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8 ars used, which instead agch ars divided across 1 thelr kngituding! direction
intn an inner and an oubsr roller that can olate al different speeds, Howeway
thay are jointly held al squidistant distances by a cage 20, which is only wne-
sided, namely at s radislly outey fim, closed o a8 dng. The raosway & of the
outer fing & for these rofling slements § and the cage 20 i designed as
cirouraferantial step at the face side 21 towards gap of that ring 2, in which the
rofling slements § and the cage 20 almost complately plunge in,

At the fave sids 22 of ring 2 looated opposite 1o this face side &1 provided with
the raceway / step § are biind hole drilled holes 23 with intermal threads spraad
around annular for the connection of this ring £ o 8 machineg past or foundation.

At the radially outer side 24 of that ting 2 & circumigrantial tooth system 38 s
provided, which may exdend slmost over the entive height of ring 2, preforably
howaver not complately up to s connecting face 28

The concave respactively radially inlving side 28 of that ring 2 is faging the gap
4. Al s lower end 15 g reclangularn, o ~ i the present sxample — frapssoidsl
recsss respective step as raceway 10 for ang row of oylindiical roller-shaped
rolling elements ¢ with rolalivnsl axes paraflel (o the rolary axis of the dngs.
Raceway 11 in the opposile surface 18 of the inhding ring 3 is groove-shaped
with rectanguler orosy section. The rolling olaments 8 of this row are heid &
aguidistant distanos by another cage 27, The distanos belwesan the grooves
shaped raceway 11 and the cicular raceway § measured in dirsction of the
rotary axis of the rings is o litlls {slightly} greater than the height of the stepping
18 plus a ciroumferential fing 28 of vages 27 arculating at the edgs.

The oylindrical roller-shaped rolling elements & & with ~ referring 1o the rotary
axis of the rings ~ radiply orlented motational axes and with the i condrast
axially oranied rolational axis preferably have squal of &t least almost sgqusl
diameters (& 10 %), and preferably squal or 3t leas! almost equal lsagths (£ 10
%) 50 that the forces ansmitiable by a milling element § ars apprsimately
commansurate to the forees tranamitiabls by 8 nlling clement 8§, Since sach
fime two of the rolling slemants § ars arrangad behind one other in the presant
axampla, the thrust forne ransmitiebls by this antifriction bearing assembly 1 i
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axial direction is approximatiely twice as graat as the foree ransmitiable in radial
divsgtion. By using identical rollers 8§, 8§ for the rows with radial and axial
rotational axis orianiation the production of an antifviction bearing according ©

e Invention can be simpiitied.

To enable also transmission of pulling forces i axial dirsction an additional row
of balbshaped rolling slemants 7 is provided. That row s located within the gap
4 aside from both rows with roller-shaped rolling slements §, 8§ inthe arsa of the
fubudar ring ssclion 14 respectively of the rimmed lateral surfacs 18 in the amsg
of the gap 4. The diamster of a ball 7 corresponds roughly to the diamelar of the
rollers B, 8. The raceways 12, 13 in both rings 2, 3 for the baellshaped roliing
glements 7 sach have apmoximately the same oross saction, namely the shape
of a chrcular segment with & radius slightly greater than the ong of the balls 7
As both raceways 12, 13 are slightly offset against each other in the assambled
condition of the antifriction bagring 1 socording to the drawing -~ rageway 13 In
fng 3 with L-sheped cross saction s relathve o the rolary axis of the rings
slightly closer to the radially orentad ssction of the gap 4 than the oppuosils
racaway 12 al the other dng 2 « an sxial compressive force s generated
bebwesn both fngs 2, 3, which presses the same tighlly against the radially
arianisd roflers & A saparate cage holds the balls 7ot equidisiant distances,

Beyond the row of balbshapad miling sloments 7 the gap 4 is closad by a seal
3. As the face side 31 of the innee, respectively by cross saction L-shaped ring
3 bovdaring have with the gap 4 s sel back against the connaction face 22 of
they oulsr ding 2 by & slight amount of some millimeters, that seal 30 can be
realized ay olastic geoskel ring, which s nssvted and anchored &l =&
gircumforantial grove 32 al the hnee side 30 of the ouler ving 2 and which s
pressing with at least ong sealing lip « in the present axample with 2 ssaling Hps
~ ggainst the {ace side 31 of Inner by crozs section L-shaped 1ing 3. Also at the
other end of the gap 4 & seal could be provided, which howsver 8 not
neoessanty reguired,

The facing side 33 of the radislly nner by cross section L-ghaped dng 3

gl ézms&mg the brim-shape tng section 18 & the oulside localed opposite o
facing side 31 serves as s cotnection face fo ¢ component part of vehidlg,
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maching or equipment or foundation. That conngction face 33 s provided with
dritled fastaning through holes 34, These fastening through holes 34 ams equally
spaned smund the ciroumdsrencs of ring 3, run parpendicular o connaction
face 33 and extend through the tubular ring saclion 14 o the face sufane 31 at
the opposite side so that machine bolls can be stuck fhyough thase drill holes
34,
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