GEAR §YSTEM The invention relates to a gear system according to the

preanble rto Caiml. 5 ventional ste he type
afready menti oned, such for exaﬁEleHﬁ?hﬁQﬁQgﬁgﬁﬁﬁé Eﬁﬁﬁg
95/ 22017, the output nenbers are m)untﬂg in. the ba @% Vi a

cylindrical elements. In this case a s"'ﬂﬂ"ﬁ“?af’qgt """ runr?l g2$phces are
provi ded in ehich there are dispcﬁﬁlh@1$he#9ﬂhﬂla P BF9eARiaT Iy
aligned roller GEAR BEBiEMS. The condefiprwm(sPt padeds. .i.s ta paged .t-he |gear
system has an unaccet abl e di nension i rm a! aI ,‘ged 28 nepddean....A further
di sadvantage involved in the 15 cony

ronal ar system copnsistg in the
fact that at | east two runni ng spaces, mhlch nmust be equi pped with

hi gh- preci si on Fear inysntiust rébapessenta gy sysdeeascordingnmenuthet ure
of the gear systemnot only conplex but cost-intensive. On the other
hand, e.g. i? tpreagbleoto Chaiknts 1 269 235, 3 275 391, 3 814 488, 4 479
683 or German Patent 859 699 there are disclosed bearings whi ch
are sutable for transmtting radial and axi al forces, and conprise an
outer ring, an ﬂﬁn§Pn?~’Pﬁﬁlaﬁﬂl gear gyt Rfertdy é%(@@saéFeBQthtlons) f or
the cylindrical g rol| er ers nount ed beetm%Fn th rlnﬂsW The ri ngs,
whi ch are cost - Pt ﬁ?P@QPySBFﬁd e CXF I Shidgh 8re cesGrdde Qi th defined

radial and aX|a55W§5 017, the output members are mounted in t%e basic

member via cylindrical elements. In this case a

10 plurality of running spaces are provided in which there
are disposed either radially or axially aligned roller
members. The consequence of this is that the gear
system has an unacceptable dimension in the axial
direction. A further disadvantage involved in the

15 conventional gear system consists in the fact that at
least two running spaces, which must be equipped with
high-precision bearings, must be present. This renders
manufacture of the gear system not only complex but

cost-intensive.

20
Furthermore, there is disclosed in GB 969 883 A a
conventional bearing with an outer ring and an inner
ring, whose cylindrical roller members are axially and
radially aligned.

25

On the other hand, e.g. in the US Patents 1 269 235, 3

275 391, 3 814 488, 4 479 683 or German Patent 859 699
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t hi cknesses, still have the disadvantage that they take up space even
during their insertion, at the expense of the guided part. A

di sadvant age of previously-known bearings, finally, is to e seen in
the fact that the 5 bearings nust be individually adapted to the parts.

This relates in pRetrecatardidclbeedunsisiogpnihichxbek suitab®8gtdrand
radi al thickness) of the rings. Based on the above prior art, the

purpose of the +tPansmVEbingnradidDd gnd\dxialaForseancanfietemprise anThe set
purpose is fulfilled according to the invention by the feaures of
Claiml. 15 butes riénggnaseinner anjng asE gluddet hembeysnicages sor
fulfilled if there is formed between the basic nenber and t he out put
menber at | east partahhohs) hHot|the cylirskniical reflilelr membersawountedni ng
space for roller menbers, only cylindrical roller nenbers preferably
20 bei ng nount ebetweeni the unings. Phe ¢;ingsg. whdchdarei ensk- out er

ring, inner ring or cage,_ some of said roller .menbers being so aligned
that they absorblpkenggyedy produqrq iwigh highe Pxecaeigny e¥itrbndefine? gear
system bet ween,the basi c, nenber. and the out put nenber, while 25 the

other roller nenbefl&ad,andagirt Yoy Hhirknesges, stdlinBg¥RaFhr§ to the

firstonamed rol| ot CIR0Cl Sy YU & ey tarl? O U90kNoOLEoT L 0u0OBRI he

the basic nenberigggrkggnPUAEN%hé“ggggﬁseIéf %ie guided part. A

10 disadvantage of previously-known bearings, finally, is
to be seen in the fact that the bearings must be
individually adapted to the parts. This relates in
particular to the measurements (axial length and radial
thickness) of the rings.

15
Based on the above prior art, the purpose of the

invention is to provide assistance here.

The set purpose is fulfilled according to the invention

20 by the features of Claim 1.

It is recognised in any case that the invention is
fulfilled if there is formed between the basic member
and the output member at least one annular hollow

25 cavity, which serves as a running space for roller
members, only cylindrical roller members preferably
being mounted in this running space, i.e. no additional
outer ring, inner ring or cage, some of said roller

members being so aligned that they absorb the forces

his Sheet Has Been Replaced Tl

IR




of particul ar advantage to provide roller nmenbers whose radi al
cross-section is circular. This cross-section can in this case be
censtant, yet nay continuously 5 |ncrease or decrease also fromthe
centre of the roller menber towards both its ends. In the sinplest

construction of 48 ‘%ﬂ“ﬂHHLaXHQWeHEEeCQQBMEBE'@H@Jgear didm er nmenbers,
manuf act urabl e at high precision, are preferably usedfln the form of

cylinders. In %meép tHARS it RehbeeUhadl ¥her eetpet Metibeng wifilde
out put menber is achieved if the bearing surfaces forned in t he

out put menber anghdasieradigeramenberscapendl bghgd approwioa ekl and

desi aned. This is however already possible with a m ni mum of

techni cal outl ayortgsggemadly tdl Theafirst-panedf rolbexr mémkest emnd s ned
respectively in both nenmbers, said steps defining in conmon the
necessary rusni noropabed Duender fe absoubether bpdtell gorces %ﬁ%ﬂﬂqul S
provided in which the function of the previ ousl y- known bearlng rings
i s taken over bybetieeer?(thehdsisiormenderaptdt Beeotu Rt fRemReT - T g’e°ar i s
thus a part of the bearing, or the bearing_an integral onent
of the gear. Theoﬁéaﬁﬂ¢$Fq%ﬁﬂuﬁﬂ%ﬁﬁ&&ﬂ&t§Pypr°V1d?d€ﬂ%1?Fé%FW?F?%H%H?

the gear, nor is it, any | onger necessar The %esult of thigs. homever

is that 25 theril‘%}‘?]ercWﬁ)e"fesc B& &i1§58i8’6 e QUREFHBRYLion

[ﬁglgttgieglgaﬁtggngﬁgp nenber %%ngkgggetygpemay cotl 1ﬁﬁgﬁé¥yto reduce

shaped out pyty fgﬁ%%%;%ﬁosf 4fecarsetg S A5 Y58 $hbPoantro G ANAI R fug00r <

member towards both its ends. 1In the simplest
construction of the invention, however, conventional
roller members, manufacturable at high precision, are
preferably used in the form of cylinders. 1In such

15 cases a particularly precise mounting of the output
member is achieved if the bearing surfaces formed in
the output member and basic member are correspondingly
machined and designed. This is however already
possible with a minimum of technical outlay, especially

20 as it is sufficient if a step is formed respectively in
both members, said steps defining in common the
necessary running space. Due to the measures proposed a
bearing is provided in which the function of the
previously-known bearing rings is taken over by the

25 basic member and the output member. The gear is thus a
part of the bearing, or the bearing an integral
component of the gear. The bearing is not separately
identified in relation to the gear, nor is it any

longer necessary. The result of this however is that
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Furt her appropriate and advant ageous devel opnents of 5 the invention wll

becone apparent fromthe secondary cl gi ns. Sonme enbodi nents or
t he i nvention, given by way of exanpl e, are shown diagranmmatically in
the drawing, and 10 will be explained in nore detail in the follow ng.
Shown are: thd B Borl mebePePadedev H8¥p0Eed PRANS YSIESHMOSE 15

Figure 2. the gear systemshown in Figure 1 in the
assenbl ed state @WidN pdalofc thes cukpuitofiember, ye€iwinisoB: the

cross-section along line Il1l1-111 according to Figure 2; 20
Figure 4. an axhedtessnss-txeatdauce kheughterf didheter of the disc- gear
system Fi gure 5: a portion of the bearing shown on a |arger

25 sceih@ped outputFingmber6: Theseomsasures oare eedwitlyear with a
a Cross; Figure 7: a cross-section along |line VI

accc dlng t 0 5Fi radvaniygarih gears with a high transmission ratio.

Further appropriate and advantageous developments of

the invention will become apparent from the secondary

claims.
10
Some embodiments of the invention, given by way of
example, are shown diagrammatically in the drawing, and
will be explained in more detail in the following.
Shown are:
i5
Figure 1: an exploded view of a gear system;
Figure 2: the gear system shown in Figure 1 in the
assembled state and in axial cross-section;
20
Figure 3: a cross-section along line III-III according
to Figure 2;
Figure 4: an axial cross-section through a further
25 gear system;

Figure 5: a portion of the bearing shown on a larger

scale;
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Figs-8 5 8a, 8b: a positioning nenber in respective plan view,

side el evation and cross-section. Figures 1, 2 and 3 illustrate a
gear system The i nput shaft 10 with cylinder rollers 12 has two
eccentric 10 positions 1, which are rotated through 180. The

portions 17 car ry; Lgtat@dl v %@@e@ﬂ@%hstﬁgo%ﬁha gear axited nalctaadh 33
and central openings 31. The wheels 30 have a plurality of cont'i nuous

axi al openi ngs 32, which are distributed wuninformy around the axis
of the 15 wheels 30. Formed on the circunference of the eccentrics
are tracks for cyiqueers, whicHosiseetddn alon§edinagvikEnbers for the
wheel s 30. The input shaft 10 Is connected to the notor shaft of a
drive notor by nmeans afcardipg kg Faguskodm andfurther detail. The 20
notor is connected to a basic nenber 40 in the form of a wheel wth
intrernal teéth BigHy8 neans of a nenber and screws. The wheels 30 are
| ocated in the centre bet ween the output nmenbers 50, which are in the
f or m of ci réal 8vf| ar@gaoys:amr\mgcmeageru hneFesPRet W Bian Jsiev,
connector nenbers 60. The connector nenbers 60 pass wi t hout contact
through the openings 32 isidthedieyvatdon and ggogRafethtoRt anges 50 may be
rigidly connected 6 t oget ner.
The flange pair 50 is rotatably nounted with respect to the wheel 40

aih kel eghofl 2 TP gng o, B iRsEe R Gop L L0abAS, oL ElpleE

10 shaft 10 with cylinder rollers 12 has two eccentric
positions 17, which are rotated through 180°. The
portions 17 carry rotatably mounted wheels 30 with
external teeth 33 and central openings 31. The wheels
30 have a plurality of continuous axial openings 32,

15 which are distributed uniformly around the axis of the
wheels 30. Formed on the circumference of the
eccentrics are tracks for cylinders, which serve as
bearing members for the wheels 30. The input shaft 10
is connected to the motor shaft of a drive motor by

20 means of a spring not shown in further detail. The
motor is connected to a basic member 40 in the form of
a wheel with internal teeth 41 by means of a member
and screws. The wheels 30 are located in the centre
between the output members 50, which are in the form of

25 circular flanges, and which are interconnected by
connector members 60. The connector members 60 pass
without contact through the openings 32 in wheels 30,
so that the flanges 50 may be rigidly connected

together. The flange pair 50 is rotatably mounted with
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5 axi-s 40a of the wheel 40, vet off-set by a degree of eccentricity

e. The flanges 50 are provided with guideg faces/tracks 54a, 54b,

whi ch define a linear guide 50b. The guide 50b is oriented
transversely to the axis of the flange 50. Each wheel 30 is provided
with guide 10 tyaghesc34d t8@bwhelichodeltneintéineRrtgetites BOb, Tsai d

| i near gui de being oriented transversely to the axis of t he wheel 30.
Locat ed on eit hefhasddarinddiesgedth the exséenal be¢erient hehddlamg® 50 and

t he wheel 30, is a transform ng nmenber 70. The transform ng nmenber 70
15 has, in two diiedsianodrithoghealst 600aeeahotiibed parallelhdis th, 74b
or 75a, 75b in such a way that these tracks are novably disposed in
two directions etimdifey of theyahieiedaklPy vetontfapot ey . a dgaEres msfar gui de
is formed on the flange 50, while the nenber 70 is anabLg

di sposed in Bhe eRIRNLHGIES ion |Tﬁlet hdagarae>808rerProvidegh et l'33(53‘“‘38’0t h

fl anges 50 and the menber 20 hav central openings 51 or (f
respectively. TERESSHRKacks 54§ha§ﬂb10WP§°Hn8ﬁFé et {R?PQNQHQ % 3%k
central openi ngs 51 of the flan The i nput t 10. 23 passes
wi thout contact T GRS r?é)]%dém"t’fde%%efin Hﬁ?‘é?rsef % el'h%X]r ht% nal

di ameter of the fﬂﬂ% 7J5d S IEQacthh %eel 30C§§ep)t:¥\4rf§ec§ Wi'&{ Qﬁ]ﬁ?et he

ext er nal dlamate1fl1

Pt shaft por LRl 0, PIBRES AILHUURELAE 8PEBHEE: quiad Taon Mgy de

f aces 54a and 54 dach OV|ded are r ned

XTI Nl SR il e
the wheel 30. Located on either side of the gear
system, between the flange 50 and the wheel 30, is a
transforming member 70. The transforming member 70
has, in two directions orthogonal to one another,

15 tracks 74a, 74b or 75a, 75b in such a way that these
tracks are movably disposed in two directions extending
vertically to one another. One linear guide is formed
on the flange 50, while the member 70 is movably
disposed in the other direction in the guide 30b on

20 wheel 30. Both flanges 50 and the member 70 have
central openings 51 or 71 respectively. The input
shaft 10 is mounted at both ends in the central
openings 51 of the flanges 50. The input shaft 10
passes without contact through the opening 71 in member

25 70. The internal diameter of the opening 71 is in this
case twice as large as the external diameter of the
input shaft portion which passes through the opening
71. The guide faces 54a and 54b, with which each

flange 50 is provided, are formed on the sides lying
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symmetrical pairs, and are |ocated on the end face of the flange. The
gui de faces 54a and 54b are forned di mectly at the stops 55a and 55b
of the flange 50. They may al so be in the formof flat strips which
may 10 be secured on the oppositely-lying sides of the stops 5a,

55b. Through t heppdeitse T &fttheflr bifethbasgeps595a andtsese Imasdl  axi al
openi ngs/ bores 53a, 53b. The guide tracks with which each wheel 30 is
provi ded are forsiszps 55a amd BShoppresinekhel oy efdsxidllhe st ops 35b.
They 15 are forned by central oppostely-lying pairs, which are

present on the eswimfetsiasl Headnsheend3ére Theatedabn the empbrfaws &2 of the

wheel 30 are located on a circle between pairs of stops. The guide
tracks 34a, 34b e flangeg.or ¢ guidet fpces Phe andp3ilssrre FBrndd t he wheel
30. 20 Thefy) may, al so however be in the formof flat strips, whi ch
are rigidly Por St hatyfhssistorey PRg ande35P of Hhe thianggRo-

The nmenber 70 is_provided with fqur |egs/arns ich 25 are carried by a
circular portichey Y &SP be &Bp&b@dEorm Ogrﬁiqa Bty @Yy neans

: : i ) . ; b of
the e TR selhrag on TS SEBSA BT IR PO bt O e e
has parall el gw%trﬁ%s %%ﬂzfﬁ%hggkgg gggggsgpegf he %123{{\,‘3.395“%\/ bly

di sposed in the Tirfear gui _ _ Locat ed en the
061 S 12082 Sim SRR s chephbEEoRL 501 S0 1 BETAG AT L

10 tracks with which each wheel 30 is provided are formed
on the oppositely-lying ends of the stops 35b. They
are formed by central oppositely-lying pairs, which are
present on the end face of the wheel 30. The axial
openings 32 of the wheel 30 are located on a circle

15 Dbetween pairs of stops. The guide tracks 34a, 34b are
formed directly on the stops 55a, 55b of the wheel 30.
They may also however be in the form of flat strips,
which are rigidly formed on the oppositely-lying sides
of the stops.

20
The member 70 is provided with four legs/arms, which
are carried by a circular portion. One pair of opposed
arms has guide tracks by means of which the member 70
is movably disposed in the linear guide 50b of the

25 flange 50. The second pair of opposed arms likewise
has parallel guide tracks by means of which the member
70 is movably disposed in the linear gquide 30b of wheel
30. Located between the guide faces 54a and 54b of the

linear guide of the flange 50 and the guide faces of
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novebl-y di sposed in the |inear guide 50b, are culindrical roller
menbers 80. Exactly the sane situatign is realised also with the
gii de tracks 34a 10 and 34b of the |linear guide 30b on wheel 30, and on
t he tracks of menber 70, in which the nenber 70 is novably

di sposed. I n baiHe GrRs@serdYiolangenebhnkhesnerbeh e iember #Nsig ed by neans
of roller bearings, when it executes oscillatory novenents with

respect to the wieelbids ditidosel inashei Lhneaspgeide cbalhe dteange 50 and the
axis 40a. The i nternal toothing 41 of the wheel 40 conprises

cyl i nders whi ch ey¥iminirdadd riol lexi aemhepsve8. Bhactly theisdmeyrooves are
uniformy distributed on the internal circinference of the wheel 40.
These are thus gebruat?idn vitealenlilsedeafleot Wiphethke agitide dHeAdis g¥4a

cyl i nders. The sane al so applies to the external teeth 33 of wheel

30, which coBsi sandf34tentferthaniliimearcignddeadObrenswheel 3Ge@ndPn

menbers are |ikew se mounted in axial grooves. The axial grooves are
uni fornly distritads qgimﬂgbaﬁhéoexﬂérWHFcélFEEh?%m@ﬁEé7%flﬁfﬂ9 30.

In the region of contact of the flanges 50 apd_of theb e% 40,
there are for med 2R8I eVl RATY CREERsIBLIRRAR; A the member 70 is

ﬁenbers Zgagfz ﬁ%%ﬂgg%f theiﬁékl d%% &é%egéérlﬁﬁ%PlE?Sﬁtié”%%gkﬁEﬁﬁcﬁ t he
bear i 105 10, U0 S0 AL RSP ARG reBBRLEYEY, e R 7o
di'scl osed 'ﬂo agléggﬁ'respect to the flange 50 and the axis 40a. The
internal toothing 41 of the wheel 40 comprises
cylinders which are mounted in axial grooves. The
axial grooves are uniformly distributed on the internal
circumference of the wheel 40. These are thus gear
15 wheels whose teeth preferably consist of cylinders.
The same also applies to the external teeth 33 of wheel
30, which consist of members with a circular cross-
section. The members are likewise mounted in axial
grooves. The axial grooves are uniformly distributed
20 on the external circumference of the wheel 30. 1In the
region of contact of the flanges 50 and of the wheel
40, there are formed radial revolving tracks or running
spaces, in which the cylinders 47, 47' with positioning
members 49 are mounted. The desired degree of initial
25 terision of the bearings in the axial direction can be

achieved by axial spacer rings 44.

Further details relative to such a gear system are

disclosed in WO 95/22017.
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Di spesed on the stops 55a and 55b of the flanae 50 are 10 spacer nenbers
52. These spacer nenrbers 52 pass with a degree of play through the
axi al openings 32 of wheel 30, and aré provided with axial openings.
These openi ngs have the connector el enments 60 passing through

them By neans of tightening the screw nuts, the end 15 faces of the
spacer nenbers 52 define the position of both fl anges. The

Fi gures further pisdigysddiain ey atape behMBAdbssvESh the fldvydady Grenber
40 and the output nenbers 50 (flanges) 20 two annular running spaces 1

W th bearing surdp®sr 4iimbers 5244bTh28a 8pdcebbmémibery|sndsasd ikt & | er
menbers 47, 47. Some of the roller nenbers 47 are aligned

approxi mattel y akedgqitdey oi tglayvedbeouighothbeariads openings rin adff avhekla of the
gear system while the other roller 25 nenbers 47' are positioned
approxi mat el ¥ r a3 aldnd argherovidedumiithgaxpatecopenings he Ehese
cross-section of the gear systemis quadrilateral, and in the present
enbodi nent openings have the connector elemengs 60 passingyidirougirhus

t he bearing surfaces 40e, 44b, 59a and . 59b formpairs of bearing
surfaces 40e, 59&heihd £ means ofgkightpaipgr theuFarey ailttf e e ke pairs
of bearing surfaces noreover consists in the fact. that they define 5
paral | el surfaces@98% iRf FsoSPRET FFBPSRE: Rerdebine the ppsit Yur f ace
respectively is f rn%%_in t he basic menber 40 or spacer ring 44,
while the resped?#k&a angSiposed surface is formed in the output menber
50. If 10the spacer ring 44 is not provided, then the bearing

The Figures further show that there are formed between
the basic member 40 and the output members 50 (flanges)
two annular running spaces 1 with bearing surfaces 40e,
44b, 59a and 59b for cylinder-like roller members 47,
15 47'. Scme of the roller members 47 are aligned
approximately axially with respect to the axis of
rotation 40a of the gear system, while the other roller
members 47' are positioned approximately radially. The
running space 1 in the axial cross-section of the gear
20 system is quadrilateral, and in the present embodiment
is square. Thus the bearing surfaces 40e, 44b, 5%a and
59b form pairs of bearing surfaces 40e, 59a and 44b,
59b. The particular feature of these pairs of bearing
surfaces morecver consists in the fact that they define
25 parallel surfaces lying opposed to one another, of
which one surface respectively is formed in the basic
member 40 or spacer ring 44, while the respective

opposed surface is formed in the output member 50. If

the spacer ring 44 is not provided, then the bearing
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10 surface 44b is forned directly on the basic nenber 40. The

situation is simlar with the other bearin suf aces 40e, 59 59D,
whi ch on the one hand can be a part of bearing rings (which are
operational ly connectabl e to the basic nenber 40 or output nenber 15

50), d th - bg f ' 40
), and on the ecgr:'gltrhgar ﬁ%ﬂ Sf%%r?)u%d 8.19@%:%%9 ohNEne basRAShSmEBITORY. or

out put nmenber 50. basi ¢ or outout nenber 40, 50

are selected Wi tghe sitddtidd dNNdi1he LA ERECothier NeSGEmig vel y adj acent
beari ng surfaces are di sposed approximately at right 20 angles to one

another. The rufpfHESPaRRS, bl 89b, whipERf ehabhy @ieViat icard & 4 he
out put nmenber 50 has in the bearing region a surroundi ng step 59,

whose wal | s paief i Bdwr ireamimgss (whadchsab8aopedatbinallthus the step
59 is off-set to the axis 40a of the gear systemand is 25 aligned

i nwardly or e6ut vesmitectalier ned the taheikagenber 40nenbeutpok irerber

suppl enentary step 59' for receiving the ring 44. In order to

m ni m se the marBdyactand mp the other hawndstanoblspebgararityaf éfhe t he radi al
beari ng sur ace 44a |lying opposite the radially-aligned bearing

sur f ace 59basic Herhap H0 RENIEPYS memiepapf - ofe Heatemip s for

| ocated in the gear system Thus the radial thickness 5 f the ring 44

is selected to DERYrRARET IhANRE memberafPa) SReffht SFeTHRE Mt ng space.
The axial end {agers el 5] SBY TR LRSS o o 2t e
further be %" %éé%?ﬁ%‘%ﬁé%%é%s‘%r%“%i%p%géﬁ EESroximately at right
angles to one another. The running spaces 1 are
preferably provided in that the output member 50 has in
the bearing region a surrounding step 59, whose walls
define the bearing surfaces 59a and 59b. Thus the step
15 59 is off-set to the axis 40a of the gear system and is
aligned inwardly or outwardly. Formed in the basic
members 40 is a supplementary step 59' for receiving
the ring 44. In order to minimise the manufacturing
costs of the gear system, the radial bearing surface
20 44a lying opposite the radially-aligned bearing surface
59b of the output member 50 is a part of the ring 44
located in the gear system. Thus the radial thickness
of the ring 44 is selected to be greater than the
radial height of the running space. The axial end face
25 of the ring may be particularly simply manufactured in

order to ensure the desired properties of a bearing.

It may further be seen from Figures 1, 3 and 5 that the

axial length of the roller membersl 47, 47' is smaller

heet Has Been Replaced

T



axi al -lengtth of the roller menbers 47, 47" is smaller than their

di aneter, and that there is | ocated regpectively between two adjacent
rol |l er nenbers 47, 47" a rescective positioning nmenber 49, which has
15 concave roller surfaces 49a, 49b which are in posi tively | ocking

contact with thetﬂéﬂltﬁ{eﬂe'ﬂl%ﬁtﬁet%} and tAZt. thdhesis heoeadesd of the roller
surfaces 49a, 49b are al i gned paraIIeI to the axes of the associated

rol | er menbessoddtively bethRedt ko adrhaent AST]edOmembersios, 20 of

t he positioning nenbers 49 are in contact with the bearing surfaces
40e, 40', 59a angl7 5% .respectivEhgagsdrttiionihgr mewhenr €9 ofwhheh dedg system
iIIustrated in Figure 4 consists in the fact that the basic nenber 25
conpri ses threecmmm@me4mblleu)Sunﬁicﬂ3”49awhﬁ8h which arerfheasably

connectale with one another, the ring 40 being in the form of_a wheel
with internal5 teeshtiely 1ock1ng contact with the roller membexys 47, In

this case the wheel 40' is made of high-quali , st eel
while the rings 40". anthu® thgaxes o 5Pen€€é§§5r§P§fﬁ%%ﬁ 4§a5a¥?€f?r?hese

requi renents. The_rings 40" and_ 40" r ect to, t 40 5
are not necessar?rHoPegrRaratial &P ﬁ?@t?xeslpf gﬁga?ﬁﬁ?CIa edsﬁ? ¥ ent if

h b f '
honber o 47 havene Céeﬁ%ﬁ%isa?#@ o ﬁeprogaeg 3Hr%8§é§‘éﬁa%%‘f cTad Ol oer
particular, the % t%o?%tl%am{rn?em 47' g Eﬂ cBH%é&’cOv@i’E’H ﬂggber 49

form 10 toget®er e output nenber 50
a bearing wjfh @béQPfﬁggséffgéé§“40éth%%'Rh%9a and 59b.

The particular feature of the gear system illustrated
in Figure 4 consists in the fact that the basic member
comprises three rings 40', 40" and 40"', which are

15 releasably connectable with one another, the ring 40'
being in the form of a wheel with internal teeth 41.

In this case the wheel 40' is made of high-quality
material, e.g. steel, while the rings 40" and 40"' do
not necessarily need to satisfy these requirements.

20 The rings 40" and 40"' with respect to the wheel 40’,
are not necessarily high-precision parts. It is rather
sufficient if their bearing surfaces 40e, which are in
contact with the roller members 47, have the necessary
precision. As Figure 5 shows in particular, the roller

25 meimbers 47, 47' and the positioning member 49 form,
together with the basic member 40 and the output member
50 a bearing with a running space 1. Thus the

positioning members 49 ensure that the roller members

47 and 47! adopt the prov1ded p051t10n and retain it.
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posi ti-onong nenbers 49 ensure that the roller nmenbers 47 and 47’

adopt the provided position and retain it.q5 In general the axes of the
roller menbers 47 could form 15 wth respect to the axis 40a of the gear
system an angl e which cones to 5[err], 10[err] or even 30[err]. The
sane al so afpldaferd) e EXdseofMeABers14r Mbnsdrd ot odild form
respect to this axis 40a an angle of 85[err], 80[err] or 70[err].

Particul arly googith asdpesti dio ahet hgikoroasof 26he ogeat nsystran fatom t he

out put menbers 50 to the basic menber 40 is however achievable if the
axes of the angild evhinnitemesA Eoah@,4710%ent cadepa3 @?! el The sane i ght
angles to the axis 40a. 25 The constructions acecording to Figs. 6 and

7 involve a almarapplies to dde r0ldetd mepbenanthl wbelestorn Wil ch
there are nounted axially and radially aligned roller

13 menBer srelgpeaty to tiHe a¥is #Qasﬁacé@?leaﬁaﬁ $2%evB° or 79%cated on
only one side of the cross 70; therefore there is in this case only

one out put nenbefaBBLCUIABLY good: SxseemdesieRpeE sthe EP%ECER | onger
bearing | i PN . HGPUCERREPFYS Phots (g Py
Pubri cant | can bABERET (0 "4 BEYAT, 4e 1e"i‘§9eTﬁgn%@§r%’ﬁ%Sfor e Tt om the
rol | er members 44 f?é ﬁggkers 4f'yﬁgpﬂ§ eQ?h Eﬁpgfiél43rq§ﬂvf¥i¥hese

prefabricated an](’JI‘51 eninserté nt o ning space 1
parts 10 angles to the axis 40a.

The constructions according to Figs. 6 and 7 involve a
gear with a cross 70 and two running spaces 1 in which
there are mounted axially and radially aligned roller
15 members 47, 47'. The running spaces 1 are however
located on only one side of the cross 70; therefore
there is in this case only one output member 50. Thus
connector members 60 are no longer necessary here. The
basic member of the gear comprises a ring 40' a bearing
20 ring 40%' and a closure 40". Finally, Figures 8, 8a and
8b illustrate a positioning member 49 with an opening 2

in which lubricant can be kept for the bearing.

The bearing formed from the roller members 47, 47' and

25 the positioning members 49 may be prefabricated and
then inserted into the running space 1. These parts
however may also be directly and individually inserted
into the running space 1. 1In the former case the

procedure may be such that the roller members and the
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however may al so be directly and individually inserted into the

running space 1. In the fornmer case the 1% procedure nmay be such that
the roller menbers and the positioni ng nmenbers are hel d together by
bi ndi ng agents whi ch can di ssol ve during the period of use of the gear

system These %éﬂ%rﬁ H@Msb%r@nﬁéggeéo%é‘tﬁ&? by bindfHd nts 20

Quite generally,” a gear systemis involved wt a basic menber 40 in

the formor a Wigelch Wdrh dide@IRdl dueehl the péiiodiéh @e | @RHEhO UL pUL
menber 40 rotatably nounted with réspect to the wheel, and with an

input 25 shaftgydd-aiht h Tiisd @A%laiAGe ageaeeNhay Che Paibedded 7inipiie

which there is nounted at | est one wheel 30 nesning with the internal
teeth 41, and w idpEeddsitnal teeth 39. A menber 70 respectively
transformng the epicyclic novenents or the wheel 30 into rotary
novenent s of st he out put menber 50 is in this case di sposed between the
wheel 30 and the respective output nenber 50. The 5 output nmenbers 50
are di sposed at @uiipmcjenprgidnt, angear syshgmbésnbnvebyed ablth cblrsied

t oget her. The gear systemillustrated in Figures 6 and 7 has only
one transf or ni ngnemeierd070imide ersucfue WeABerYity. internah tReldt to
provide equilibriumfaor the unbal anced, nas er 70, a

2

count er wei ght i s*hr dAtdept 1eaStF8PFhQPFBPE?mFHEeEg%%h$$$%€% Yis
O caed, e e o SRR g ? 398 Blek gl 30 onc
10 shaft 10 with at least one eccentric portion 17 upon
which there is mounted at least one wheel 30 meshing
with the internal teeth 41, and with external teeth 39.
A member 70 respectively transforming the epicyclic
movements of the wheel 30 into rotary movements of the
15 output member 50 is in this case disposed between the
wheel 30 and the respective output member 50. The
output members 50 are disposed at a spacing apart and

may be non-rotatably connected together.

20 The gear system illustrated in Figures 6 and 7 has only
one transforming member 70 and two output members 50.
In order to provide equilibrium for the unbalanced mass
of the member 70, a counterweight is provided.
Furthermore, the eccentricity is indicated, i.e. the

25 spacing between the axis 30a of the wheel 30 and the

axis 40a of the basic member 40.

The invention also relates to a bearing for a gear

system of this type, which has cylindrical roller
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15 - The invention also relates to a bearing for a gear syst em of
this type, which has cylindrical roller 14 henbers 47, 47", which are
di sposed in the running space 1 wth %earing surfaces 40e, 44b, 59a
and 59b. 2 Thus sone of the roller nmenbers 47 are forned

approxi mately axiaidaraMdn ngopeghitl hbe @xigodéd in tHOtAInmimAOa of the

gear system while the other roller menbers 47' are positioned
approxi mately ragpald . witibearing surfacedhgodfvain aAgesa atvdiswal by t he
i nvention can be sumari sed as foll ows: A consi derabl e reduction

in the nunber ofTiaepa@ie of thepabdliert menbdrsoiprawe déommdskari ng for the
out put 5 nenber 50 with respect to the basic_nenber 40, as rings

(outer and i nnerapprupimmicklyagedafldy wathr vespéchenbete axis 4% 47' are no
| onger required. [err] The proposed bearing is independent of the
gearing 10 5 mwafratigin g iafg theageprub¥eteiis héhilgctheyPherp roller [err]
The bearing can be located in the quternopst radi.al area of the out put
menber 50, i.e. WemkeRs A%a aren pRsitaoned apRECHFRR MY tFathishl 951 on of
forces fromthe basic menber 40 to the output nenber 50 occurs. Thus
the 15 interior of the gear can be better utilised. [err]

Processing of t out put and/ or__basi c nb | . .sinple.in terns of
production of a %f%ﬁiﬂﬁ? fF alnedngy gﬁe Inventlonrgﬁn be

summarised as follows:

10 A considerable reduction in the fumber of separate
parts intended to provide a be&ffng for the output
member 50 with respect to the basic member 40, as rings
(outer and inner ring) and cagé& for the roller members
47, 47' are no longer regquired.

15
e The proposed bearing is indepéfdent of the gearing

sort of gearing, particularlf'%he type and size.
e The bearing can be located i the outermost radial
area of the output member 50, i.€. in the area in which

20 the maximum transmission of for&é&s from the basic
member 40 to the output member 50 occurs. Thus the
interior of the gear can be better utilised.

e Processing of the output andi&% basic member is
simple in terms of production of a running space 1,
25 particularly as these measures &fe incorporated in the

design of a step.

e Only previously-known, proven parts capable of being

mass-produced with high precisiéh, i.e. cylinder-shaped
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particularly as these nmeasures are incorporated in the design of a
step. 20 [err] Only previously-known, 5{$ven parts capabl e of being

mass- produced with high precision, i.e. ¢ nder - shaped roll er nmenbers
47, 47" are used, which need not have i ndi vi dual features. [err]

Maxi m sati on of LRl igpnen -di t i {]&‘ d HidPYaand basic
menbers 50, 40, f|c%’k<@a.l.eq"gl SO I N tﬁZ’ 7 tgggtﬁlé%%'s%, : so%a?{at he torque
(M= rxF) can be jqcirgaped #eseapekant power. Due to this o (M=
rxF) can be increased at constant power. Due to this fact it is

possi bl e to increagg

%1??5%*{%@% f’éf e roﬂ,xﬁkgégfj and inn}g?{ ﬁ&QﬁeESi‘é’ ifi- gnethe

I nput shaft 10, nen% I'on o e running space 1 is
clearly Sidiigdt @tha ¥R ikt RefiBBBY' 5HENLo CaN, € LRI 161 1Y .
continuously as it is manufactured, Previous running spaces, which
are inclinedsw tdbgt@siRRE 380 4he a%i 6ndf the totdi®ugh about 45, i.e. are

I n the shape of a double V groove, one V groove be ng fornmed on the
out put menber 1= Y%F)Wan det hacobhsEd Vall 86NEtast fgdwaed iDhd e RRSisC
menber 40, do not have such a group, of advantages. This results from
the fact that a flaatt dgulsapoasdbari 8b dfcrease Wehé site off eythald paafen step
(Cf. Fig. 5 in the basic menber 40 or in the output nenber 50 is
according to 1%f déheegeamceengretbenphput rsipatit y1 Gndngmien @l etpr.oduced
that a radially open V-shaped groove (incision) in the sanme nenbers.

In addition, inRuesiusddenoofathenniinging spapack i ekmarlyr m of a double V
droeove, eltggr ggimlified, and its measurement can be carried out

continuously as it is manufactured. Previous running
spaces, which are inclined with respect to the axis 40
through about 45°, i.e. are in the shape of a double V
groove, one V groove being formed on the output member

15 50, while the other V groove is formed in the basic
member 40, do not have such a group of advantages. This
results from the fact that a rectangular and axial as
‘'well as externally-open step (cf. Fig. 5) in the basic
member 40 or in the output member 50 is according to

20 experience more simply, rapidly and precisely produced
that a radially open V-shaped groove (incision) in the
same members. In addition, in the case of a running
space in the form of a double V groove, either the
basic member 40 and/or the output member 50 comprise

25 two parts which can be placed together in the direction
of the axis 40a, this regularly being effected by
Screws. A member 40 or 50 assembled from two parts
however has guite different properties with respect to

the bearing_for Engmroller members 47, 47' (strength,
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basi ¢ ‘menber 40 and/or the output nenber 50 conprise 20 two parts which
can be placed together in the direction .45 of the axis 40a, this

regeul arly being effected by screws. A nenber 40 or 50 assenbled from
two parts however has quite different properties with respect to

the bearing for grhidldrgr JIRERGNhSe4étcd)' £16h! ENEGhdb-picde ¥sdSi ON,

cl earance etc.) from a one-pi ece nenber accordig to the invention,

whi ch has a di r edtcofdiaet to the invention, which tas a direct eflfect on
the essential properties (stability, conpactness, etc.) of the gear.
Not | east howevery the tadssenddflt babpentibs (stabihhity, getheaggcording to
the invention the forces are transmtted directly, while in the case
of V-shaped etfr-dords thengeairen) there are always present a purality

of conponents of force (the resultant is the sumof two force
vectors), whPch is undesirable. 10 15 20

Not least, however, is the fact that in the running
space 1 according to the invention the forces are
transmitted directly, while in the case of V-shaped
grooves (incision) there are always present a plurality
10 of components of force (the resultant is the sum of two

force vectors), which is undesirable.

15

T
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25 - 1. Gear syst em particularly epicyclic gear
a_basi ¢ nenbe ¥ at | east one output 10
o]

system .
m{'nber (50)- iuu g!ﬂ m"m:’m d W|th respect the basic menber (40),
and with at fZrunni ng space (1) fornmed between the two
menbers (40, 50 for " ° cyI i ndercrlatis rald g{rﬂenggg‘?ers (47, 47') with
differently-oriented axes of roatation, sone roller” 15 nenbers (47)

extending roughly parallel to the axis (40a) of the basic nenber
(40), while thel .otl@may aylstiem, parteebeaslyidplcPERi @ gttt ey gtaghl y
perpendicularly to the axis (40a), char acterl sed in that 20

the running spaceith a damicvmembeni (hoheawitly surddiebly and (@8=a1144b, 59a,
59b). rotatably mounted output member (50), and with at least
5 one annular running space (1) formed between the two
members (40, 50) for cylinder-like roller members (47,
47') with differently-oriented axes of rotation, some
roller members (47) extending roughly parallel to the
axis (40a) of the basic member (40), while the other
10 roller members (47') are oriented roughly
perpendicularly to the axis (40a), and the running

space (1) is provided with bearing surfaces (40e, 44b,

59a, 59b)

characterised in that

15 in the running space (1) the roller members (47, 47")
are alternatingly crossed,
and in that the spacing between the bearing surfaces
(40e, 44b, 59a, 59b) roughly corresponds to the

diameter of the roller members (47, 47').

20
2. Gear system according to claim 1,
characterised in that
all the respectively adjacent roller members (47,47")
are alternatingly crossed.
25
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and in that the spacing between the nutually-opposed beari ng surfaces
(40e, 44b, 59a, 59b) roughly correspo%gs to the—dianeter of the roller

menbers (47, 25 47'). 2. ar syste Clalm 1,
characterised in that t he runni ng space (1) |s nyumlruﬂ
Cross- section of the gear system . Cear d| ng
to daim1l or 2, characterised in that the respectively opposed
bearing surfaces. 4@marddystem accb2ain§obd ergimnli sposed at right angles to
each ot her. 4. GCear systemaccording to one of Clainms 1 to 3,
characteri sed i rchdrsicterisedt Ha ahtput nenber (50) and/or the basic nenber
(50) have, in the bearing area, a surrounding step (59) 15 whose
wal | s define thé&hsegninmgnguispaces ((594s S@bdre in the dxialCemfossystem
according to one of Clains 1 to 4, characterised in that t he
step (59) isSof eeqticaw@tdshengeaxi syetem) of the 20 gear. 6.
Gear system according to one of Cdainms 1 to 5, characterised in that
a supplenentary step (59', 59") with respect to the

4. Gear system according to Claim 1 to 3,

characterised in that
the respectively opposed bearing surfaces (40e, 44b,

10 59%a, 59b) are disposed at right angles to each other.

5. Gear system according to one of Claims 1 to 4,

characterised in that

the output member (50) and/or the basic member (50)
15 have, in the bearing area, a surrounding step (59)

whose walls define the bearing surfaces (5%a, 59b).

6. Gear system according to one of Claims 1 to 5,
characterised in that
20 the step (59) is offset towards the axis (40a) of the

gear.

7. Gear system according to one of Claims 1 to 6,
characterised in that

25 a supplementary step (59°, 59") with respect to the
step (59) is formed in the basic member (40) and/or in

the output member (50).
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25 ‘'step (59) is i—epn%em n_t_he_ba,sJ_a menber (40) and/or in t he out put

menber (50). -_ system ggcording to one of Claim1l to 6,
characterised in g! UJ ujﬂﬂﬂ r”J |aI beari ng surface (44a) |ying opposite
t he radi al | y- urface (59b) of the output; 5 nenber
(50) fornms part of a ring (44) dlsposed in the geaar system

8. Gear systemaccording to Caim9, 10 characterised in that t he
radi al thickness. ofcéde sysigen Ahcorsligigeaiceonehali Claimt hetoadj al hei ght of
the runni ng space (1). 9. Cear systemaccording to one of Clains 1
to 8 with 15 charadtechbed ainh ethatenbers (47, 47'), characterised in
t hat the axial length of the roller nenbers (47, 47') is smal | er
than their d|anﬁherradlaBObeaInng(anmfaywsKéﬁﬁacdwﬂugngppésbh% BheC ains 1
to 9, characterised in that a positionin menber (49), which
preferably Has aadiallyopbigned be(égflﬂ%lsurlfﬁﬁﬁcéﬁﬁg PE BhepeubRut
respectively between two adjacent roller nmenbers (47, 47 25

11.  Gear systBATREEOf2PhgtewnIRAYE R 2 ringc4ficérpesadi int Hae

gear systemn.

9. Gear system according to Claim 8,
10 characterised in that
the radial thickness of the ring (44) is greater than

the radial height of the running space (1).

10. Gear system according to one of Claims 1 to 9 with
15 c¢ylindrical roller members (47, 47'),

characterised in that

the axial length of the roller members (47, 47') is

smaller than their diameter.

20 11, Gear system according to one of Claims 1 to 10,
characterised in that
a positioning member (49), which preferably has an
opening (2) for lubricants, is disposed respectively
between two adjacent roller members (47, 47').

25
12. Gear system according to Claim 11,

characterised in that
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t he -posi tioni ng menber (49) has concave roller surface 49b) i n
positive-locking contact with the roller 55 nenbers W"l‘mti ﬁal 12.
Gear system according to Caim 11, characterised int axes
of the roller surfaces (49a, 49b) extend parallel to the axes of t he
associ ated rol | ehenpgBetSoning fdmbert’(49) hb& concald. rotear susfedes
according to one of Clains 10 to 12, characterised in that t he

ot her surfaces (49s, 491) ﬂﬁebos&ti¢u}Kntkﬂngowbmgact witRnbResr649er are

di sposed at a spacing fromthe bearing 15 surfaces (40e, 44b, 59a, 59b).
14. Gear systemembevsd(49g,t4¢7bne of Cains 1 to 13 with at | east one
basi ¢ nmenber (40) fornmed as a wheel with internal teeth (41), wth at
| east one output 20 nenber (50) rotatably nounte wth respect to the
wheel , and an input shaft (10) with at | east one eccentric portion
(17) upon wh chlBher@eps systemmgeordininiCd@is Reast one wheel (30)
meshing with the internal teeth (41), and having exernal teeth (39),
2 there bei ngchrspetenisedwbanthale wheel (30) and the out put member

(50) a nenber (70) transforrmng the
axes of the roller surfaces (4%a, 49b) extend

parallel to the axes of the associated roller members
(47, 47').

10
14. Gear system according to one of Claims 11 to 13,
characterised in that
the other surfaces (49c, 494, 49e) of the positioning
menbers (49) are disposed at a spacing from the bearing

15 surfaces (40e, 44b, 59a, 59b).

15. Gear system according to one of Claims 1 to 14
with at least one basic member (40) formed as a wheel
with internal teeth (41), with at least one output
20 member (50) rotatably mounted with respect to the
wheel, and an input shaft (10) with at least one
eccentric portion (17) upon which there is rotatably
mounted at least one wheel (30) meshing with the
internal teeth (41), and having external teeth (39),
25 there being disposed between the wheel (30) and the
output member (50) a member (70) transforming the
epicyclic movements of the wheel (30) into rotary

movements of the output member (50).
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22 °° epi cy H& pents of t he V\/neel (30) into rotary novenent s

of the output if !’M” M) Geagqsystem according to Cl aim 14
with two out put'= 50) | ocated at a distance apart, which

may be non-rotatably torinect ed t oget her. 16. Bearing for gear
system accor di nglé.0 @warofsySrammaccordihgt follladh 16 ayd tdiws Jutipud er
menbers (47, 47') which 10 are disposed in the running space (1) with

bearing sumfeagesr (468, 540, 168ate898},a distaries agdart Sathioh tagt
sone of the the roller nenbers (47) are aligned substantially axially
W th respect toheh@andretgtably coonacted tagethex. t he gear system while
t he ot her roll er menbers (47') are positioned substantially

radi al ly. 17. Bearing according to Claim16, 20 characterised in
t hat ositioning nmenber (49) is restectively disposed bet ween
each two adj gcer?t7 r o/ BSEE 1Rgnbers Ieay, Sﬂ?t?m accordingg to mag jofg Cd@daedi ng

E:gnsias?lsmm}?pl aé?it@gq%; %Clrt%” ﬁgpgrlca roller IlEehmeb rosSI ' |70n|4r11q rr%nti%rh (49)
are disposed in the running space (1) with bearing
surfaces (40e, 44b, 59a, 59b),
characterised in that
10 some of the roller members (47) are aligned
substantially axially with respect to the axis of

rotation (40a) of the gear system, while the other

roller members (47') are positioned substantially

radially.
15
18. Bearing according to Claim 17,
characterised in that
a positioning member (49) is respectively disposed
between each two adjacent roller members (47, 47').
20
19. Bearing according to Claim 18,
characterised in that
the positioning member (49) consists of plastics or
metal.
25
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