P105624PC00engl 1 5 Gear train unit and arrangenent for a stanping

+ press TECHNI CAL FI ELD 10The present invention relates to a gear
train unit conprising a plurality of planetary gear train stages,
Viioe R Hic€0esinect ed one after the other, as well as to an arrangement
conprising such a gear train unit accorblng to the preanbles of the

i ndependent clains. 15 PRI OR ART Gear train units
having & plurality of planetary gear train stages, which are

connect ed onecalierLug ghber und 8 eRLaxeds ien SLLSIBLYG bl

torques are re- U|re at f'ow ro peeds _

t he gear reduction of t he planetary gear traln stages, which are
connected one after the other, is required only tenporarily and in
normal operation a smaller or._no %ear reduction is required, which 25
e.g. is the case with r units for mechani cal presses,
it is desirable that tBhegpaesenttihneaddbhi enlpteyi d6satfeagedrain

t T8l ap i_on and can _be_ _shifted t hout using
;ﬁyl?ogfguggg% an@p?grg%gbth%ﬁ& ? &V 76 §§§P8Fgfyogear rﬁﬁpoﬁﬁﬁg an
easy 30 swﬂ@@hlW@l§@tﬁé@nC@@n@§t6dp9natadmeandhereepespeed epélaabon.
Oten, it ikg pet a@@taylgbmartt éa}npfral%tlnbh%u%a& gea& mgaemesgxe and

sturdy but i s, also of as conpac n-in order
to be abIeCP6gB€9|ﬁ° 35 pgrarBdesned é??sﬂﬂﬁgpﬁﬁéﬁaﬁl@éﬁlﬁérts e.g.
into the belt pulley of the belt drive of the press. DI SCLOSURE OF

THE | NVENTI ON PRIOR ART

Gear train units having a plurality of plane-
tary gear train stages, which are connected one after the
other, are employed when extremely high torques are re-

20 guired at low rotary speeds.

In case the gear reduction of the planetary
gear train stages, which are connected one after the
other, is required only temporarily and in normal opera-
tion a smaller or no gear reduction is required, which

25 e.g. 1s the case with creep speed gear units for mechani-
cal presses, it is desirable that the gear unit in addi-
tion provides the gear ratio required for normal opera-
tion and can be shifted without using any tools back and
forth between the two gear ratios, for allowing an easy

30 switching between normal operation and creep speed opera-
tion.

Often, it is not only important that the gear
unit is inexpensive and sturdy, but that it is also of as
compact as possible design in order to be able to be in-

35 tegrated into existing mechanical parts, e.g. into the
belt pulley of the belt drive of the press.

DISCLOSURE OF THE INVENTION

Hence, there arises the objective to provide

40 a shiftable gear train unit having a plurality of plane-

tary gear train stages, which are connected one after the



Hence, there arises the objective to provide 40 a shiftable gear
-train unit having a plurality of planetary gear train stages, which
are connected one after the P105624PC00engl 2 5 other, which is
iTExPEATEPORNILst ur dy and as conpact as possi bl e. Thi s
obj ective is achieved by the gear trairfunit according to claim 1.
Accordingly, a first aspect of the invention 10 relates to a gear
train upit dtdEmg whighuda iinexglensliamet sty rgeamndr aisn cotnpges, awhi ch
are connectpigpaafter the other, which gear train unit preferably
is suitable for connecting a drlve notor, like e. an electric notor
or a hydraulic notor, €818 RBPIRCHA¥RI A, aﬁéﬁﬁﬁ?dpgﬁféhabg§a£5tréia

automatic pmﬁﬁhb@@oﬁﬁgﬁg @lo tcQadmstianpi ng press, respectively. The
gear train unit is shi tabl in,such ? manner that it glternatlyely

provides a first or a §&E8A lB@&V'rﬁt OTSThESPEF ®ShFREabRBenfLAR
train Uit riededesedns aaggear trednnuaniitt heléngear pllatrhdiof wii phanan

be 20 chan%@tngtemmtr%@yl %ttrg ur%rls da&gC%fohgeétga bfl%eé\f%gk' PRs-

preferably w ut enBeoylng by "actua
li ke e.g. &t&Richt Whdc G@ﬁroﬁr&ﬁnaéﬂaétPﬁngMﬁbém l$héUptahéBafyrgear

train Stag@%nﬂ%c&ﬂﬁg@@aﬁr25eth@k@runﬁﬁk%a%h Cogﬁrbigcﬁribnﬂoggﬁror
sun gear and a ﬁa|lt of planet gears supported on a planet gear

carrier, wheP¥@ aP l&a@ﬂteésetPh@ YR kgBarhéner heaprareParyegahty
train ssageomhuahtbmatmblpumaglng phesdlbectboa etahpent! pyesk, fpeces

is fornmed ne ear _carrier 30 cedin | anet ar
bear traingé?gggvggg &hg ?o? gﬁgﬁpyuPﬁ &snﬁHﬁgf Eﬂ ng?PS Y
direction @ﬂnﬂhrstbaénet géaﬁrnatmvely psogmdaecaeﬂlnstconnecSebbndto
sane. ear ratloFUTEQeEerﬁhesH§§Eaﬁi@“n HQEt Qﬁﬂrggf? Refllive

el enent ich forns the sun gear e £ip y gear
train stag@eFﬁSdPrGEFFoﬁréfntH@lFIBhﬁoge§6r€é§l©r0f|ﬂhachoﬁémohglIy

ri gi d rannehahgetobathendl afiyr seth@duh1t hb8isuBa888hs b5 £RPEEGL S
or connectable to_sa

r drjiving the_ sun gear.
Some of th l%?ﬁhePrﬁggra%EYrVékhBPga?prPﬁhﬁg 40Y gbaPLERYi @Ft Rt he
pl anetary téag shafhisgamgesnarelskp-e.g. a shifting lever or an ac-
tuating button.
The planetary gear train stages of the gear
25 train unit each comprise a ring gear, a sun gear and a
plurality of planet gears supported on a planet gear car-
rier, wherein in each case the sun gear of the planetary
gear train stage which is following in the direction of
the flow of forces is formed by the planet gear carrier
30 of the preceding planetary gear train stage or, in a tor-
sionally rigid manner in rotational direction of this
planet gear carrier, is connected or connectable to same.
Further, the gear train unit comprises a dri-
ve element, which forms the sun gear of the first plane-
35 tary gear train stage in direction of the flow of forces
or, in a torsionally rigid manner in rotational direction
of this sun gear, is connected or connectable to same,
for driving the sun gear.
Some of the planet gear carrier or all planet

40 gear carrier of the planetary gear train stages are sup-



P105624 PCO00Oengl 3 5 ported on the drive elenent, nanely preferably

- by nmeans of roller bearings. The gear train unit also
conpri ses an output elenent, which forns the planet gear carrier of

t HSPAaLRCO8#nglhe pl anetary gear train stages, which are connected 10
one after the other, or is connected or3connectable in a torsionally
rigid manner in rotational direction of this planet gear carrier to
sane, fér drowtied) en ctd'n@outne'rrcte peldmett A maedliyneditaishaldy heagisi ven
by the gear, frf§13%gt  the invention it becomes possible to
pro- vide a shiftable Fain unit conprising a plurality of

pl anetary gear train st geamte:rmar @ndén rese dcowe iskiseant batpuher ,

which i's | nexaeasd vesh S ey G 1RX IRy gcé%trpg‘,%tdrrl?eg;l N, diLhglked

enbodi ment of the gear train unit, i'n the i'nten operation those

section of Thehft RGN EHahtIcHn Wididch SaEeSf WHE D aRecgascted
carriensg ororad lafiifert heheplcatair , gens iGArddreTs:tRIE o&umﬁ&@abtlreaawnat S

he t f t f. t. 2 r
trai n stage St AP e R o3 S i, Bastonraeh Hhas
si npl e way PéLagtﬁé‘r g reamiite mdoorsdimeyg tort ke diviventa @mn@ion\mtmtcbatche
drive el emgyt aa%aﬂa%eourrﬁleh AN, AT l%%e%yh*%'h% (AP tt*t%ﬁarfe

side of the unit. 30Also it Is preferred at the sun gear
the first M tary gear train stage of the gear train unit is

arranged at one end of Btg,/heh@r ineeakeBBNit B¥cbhks BoceiBast tdegkgn of

t he gear tr uni the rormted 35In a further preferred
enbogrnent S Re é&gi' i -5 3Re Uity SORPEHSANY & ?&Bﬁé#ﬂéa in

the area obftméaaeﬁag@a@e@& thaxh S&bg@ban@hat% g&@rcthE?t&Hﬁgﬁe
preferably . a e .1 ear.i wherein it is rthernore
f%e%lth% %%h%@ %1c 1% % bnSlXS a558583n8 Efe

preferred that t he 'supporting takes p ac
whi ch is sPgtliYoS@Fpaick -operation. 5ln that case it is further

preferped that the In a preferred embodiment of the gear train
unit, in the intended operation those section of the
drive element, on which some of the planet gear carriers
or all of the planet gear carriers are supported, trans-
mits the torque for driving the sun gear of the first

25 planetary gear train stage. By means of this it becomes
possible to provide in a simple way a gear train unit ac-
cording to the invention at which the drive element and
the output element are accessible from the same side of
the gear unit.

30 Also it is preferred that the sun gear of the
first planetary gear train stage of the gear train unit
is arranged at one end of the drive element. By this a
compact design of the gear train unit is further promo-
ted.

35 In a further preferred embodiment of the gear
train unit, the drive element is supported in the area of
the sun gear of the first planetary gear train stage,
preferably in at least one roller bearing, wherein it is
furthermore preferred that the supporting takes place on

40 a component part which is stationary in operation.



éuppo'rt is designed as a fixed bearing, preferably with a cylinder

- roller bearing as thrust bearing and a needle roller bearing as _
journal bearing. These structural designs pronpte an inexpen- 10 sive
and St tFRP==pporting of the drive el ement. _ If in that
case at |east sonme of the support is arfanged within the sun gear of
the first planetary gear train stage, which is preferred, in
particulbar in conbi natilon Midth eessuniigear fggr’m }‘pﬁe&i;ﬂe&flgﬁtlyltg@ar
15 train stags a ; nt_e

conpact sup or_t(?fn% g%ﬁ%et%)%%&%aﬁggaeoéjé%?zed%yﬁi eé]iee erasipw ﬁ””_sttl'fllal
a further d‘%é]fjé?cilee’ﬂ bR R D19 13 east ke aring tand e rsestlieon of
the drive et®rment b)élafﬂﬂ'ti%lfhéiqr&{_[&{aplﬁg%' t t geargg:;r:)]?rfhgr?i .
supported is, 20 prefer t Qget her he sun i

pl gﬁet ary gear trgi n st geé?’ye r‘r%g[ _Cg:furﬁ’#e-%sé@élsdé’ﬁogﬁ,tenéﬁeIlylexpe_n“
pref er dBl y sisvehdndwishady sghortnimnehitdoe diesigrel <aesdt. a design

of the drive elenent i echall ur_dy assists dn,reducing. the
nunber of component pafitf_(sai%éf?%gf }eérazsb fﬂ tl%_reg%(t)-‘utsﬁﬂlte. é’lfe_llf‘]ejﬁt S&PPP%E
gear train 4fihiaT EERHINGTiR tHhe iswerddaon dfs thesifged: ipl setary
manner thatgddr aldows stalid,eGihCaNnacti g0y WarK tp’éq:?ti“cml%[% FS
that case it is further preferred that the Ofgear rain unit iI's

i nt egr at ed qoﬂfb&%%f}&ﬁ%i“ﬁdﬁh histh sieatheSsdhme dhilms tf olas etz vogepuat

el enents and ratin tstaqut e reingadT=ar ehee ethIhYlaiffi S t@iﬂi:é%nﬁil%nﬁﬁrtf gce
for a V-bel I.:a4fl at |.t,. Qr _gear .teet rra too elt,,

chai n or aetés z%rc\/]\%éé]y?cfo% A nREPRCHT S §°|lé1§dé>@tsi \‘F@nd?’levé"eélléﬁ@ﬁt 35
of a work machi ne. Thafini stidlsay fiméhhouprafernhidcbmbodihengr eat est

ossible e n f, et.eliy SWkr.o .t he trai,n_uniht, in _
8per ation )réh%a%ggra?ggﬁg Pﬁléxr'es%gqeo%%ﬁéggegget%%gi g (::Lgr?pgrl\eegfegtqﬁﬁ is
desi gned i H7¢GEn SR RaffeP lihRLanes peeat conallemsy erensupbyrirednssof

sui t abte 9@rbramapilysitogetBams \mxﬁithale;cﬁegsHthte??gﬁgfﬁ tp%,!-eg@!rg% Bf ane-
;igggggpgggé%§|%ggkn r%&ng%%gge,e%adb o% one-piece design, namely
preferably as hollow shaft body in one-piece design. Such
a design of the drive element is especially sturdy and
assists in reducing the number of component parts.
25 Preferably, the output element of the gear
train unit according to the invention is designed in such
a manner that it allows a direct connecting to a work ma-
chine.
In that case it is further preferred that the
30 gear train unit is integrated into a housing, which at
the same time forms the output element and at its outer
circumference comprises a running surface for a V-belt or
a flat belt, or gear teeth for a toothed belt, a chain or
& gearwheel, for connection to a respective drive element
35 of a work machine. That is to say the housing, which to
the greatest possible extend or completely surrounds the
gear train unit, in operation rotates around the rest of
the gear train components and is designed in such a man-
ner that its rotational movement, by means of suitable
40 transmission means like e.g. flat belts, V-belts or

toothed belts, chains or gear wheels, can be transmitted



5 5 to the drive shaft of a work machine. By this it becomes possible
" to design especially conpact gear train units according to the

i nvention, which furthernore can be well integrated into existing
H%éﬁgﬁﬂ%ﬁpeﬁﬂrts e.g. into the belt pulley of the belt drive of a
press. 10Also it is preferred in that case that the planet gear
carrier of the last gear train stage is rigidly connected to the
housi ng%of &he-hfeadriraishaili tof By wdils macttionpadly arid sstilr dyecderisgn

is further gyanmsed. td:LHéshf'gfn'és e9c1parle,t r&fr‘rga :.{]']:aé:]etar}e t%at‘éﬁaut% s 15

ment of the gear train unit jis desig manner
al l ows a diFEREEIfhdR iHy o"fn‘feﬁétlgé’ar whigih fingitherenog eddaye beptied 1

In parti cuI:artagraCimdt)uRﬁtd @leﬂlh’l@&lé?ﬂ%é?{-ﬂcaql %fﬁf?c{;tts WMl Qgh H.%;t@gg‘.zlre
di rect con f 1 trai n, uni a wor k machi'ne

train unthggﬁlggl %-Q%l k’g%UﬁPVéF%é1'f &Gy abl e. _

In stiRP a further preﬂéﬁpedteabo@mméntreﬁ tthe thear chsai RheRi thet he

ring gears fafarid g@ﬁn%a%rrﬂeﬂ:egf Wil N a3hR % Gl Qr @th % ¢Qnmon
By

conponent part which preferably is conpose SEéveéra

means. of 28 MY RO GheRUftAC A Uy cb ©Fs |°C|1‘rl|§l oeiagd tamdnt Mt ngy

gears can h@lBDdeb@m@ddt nehangedy Rcea%® 8% Wedther promoted.
Further it is preferreg Eﬁt th flrst ﬁear rati o acgordlng to_the
clains of the gear trafH*GAFT F 1S1PreRgErpd thakafhenerstiepale-

el emrents r otr&nés oifn thperaar3® rhilon vati tt ie Siémigh@tiatlhoaabhs Qefaﬂnflért he
drive ele n case t ear train unit is
desi gned rﬁﬂ%&cﬁtaa%%ﬁﬁgratﬁéfefhe Og% %gg © ® §°P5ckEA BRI Ehe
first gear tPadi 8rigechosen. ﬂhl@hr¢Qdeetennedpmbmeaadwanwagh ;)

arrived at ouRphti B1aREHAT LAA W b@rh@%s?’g Eh&é&tgéahfl%éﬂﬁﬁ”& the

frictional |osses are generated in uni t ere
practical | °A5 HoReF P §§e§°bétW€éﬁ HPFOénébeﬁeﬁ?aénﬁr@@ﬂpuﬂlbléﬁent

In the2d at beilteashiah ésbadivenkalel, HBpigeapibrain unit, at which

forped by a
the ring gears of planfﬁargégfar %ur££g£np?é?grregfgﬁbgh{ggntyﬁf
conmbn conponent part

the gear train unit, the ring gears of all planetary gear

train stages are formed by a common component part which
preferably is composed of several parts, by means of
25 which the manufacturing may be simplified and the ring
gears can be individually exchanged in case of wear.
Further it is preferred that the first gear
ratio according to the claims of the gear train unit is
1:1, that is to say the output element rotates in opera-
30 tion at the same rotational speed as the drive element.
If in that case the gear train unit is desi-
gned in such a manner that the gear train unit is locked
when the first gear ratio is chosen, which is preferred,
the advantage is arrived at that in operation with the
35 first gear ratio no frictional losses are generated in
the gear unit, thus there are practically no power losses
between drive element and output element.
In the latter case at embodiments of the gear
train unit, at which the ring gears of planetary gear
40 train stages are formed by a common component part, it is
preferred that the shiftability of the gear train unit is



ﬁrefe}red that the shiftability of the gear train unit is

+ P105624PC00engl 6 5 realized in that the conponent part which formns
tgﬁ)rE ears of the planetary gear train stages can alternatively
be égup Q4°1Y a conponent which in operation is static or to the
drive elenment. In this way it is possibFe to shift back and forth
bet ween the second gear ratio and 10 the |ocking of the gear unit
(first dearr§3tizpd iy that the componguyy Ra s, whtireh dewamst rtdien nimigt
orms the 111G ooat S of the planetary Gom rar ot s Far b
forms the ri.n ears .of , t.he anet ar ear. train s , for I
alternative %%cegucpci%)alet% %% cccﬁﬁﬂﬂ{b%ttgmw i PPegpeiQn & isgatic
static and aw e hdy ideel vad entemtercan Iaxltaijlsyﬁdaqz shi fitse@gilggti\#g_%n @
first and ; . f 4 i.n ch case establ i shi n _
frictional %c%ﬁ%ﬁ%ﬁdd%r%%gﬁ%é 3%% 55 NG gteétrl'&%lmdl%_rngctl on
with tRA8 cdhsodastking of itheom@aat ivon G o fétratti @ear wiatthiot He 1dr.i ve

ele- 20 nment, respecti ¥ekyth$eGhtaeshLHet tﬂ&éhnd%ﬁ'&@”byﬁgaéaﬁ‘eﬁaébkg
mechani cal | y sturdy ,and_at the sanme finme conpact sol utions. _
I n that caéésﬁﬁ@qégép'ﬁPéi AufARNSrefrddn e soppengatnhaé chedognead

in such a raweneringhateatrise ohithe 23 ahieRdref dele cﬁ%aatn@lmage\téb! ¢brf Org?
the rin I f t.ar egr. train,stages, a east in _one
t he tmogsﬁ?%ﬁﬁ gaéﬁggggkgﬁglgéﬁoggﬁgﬁf5€t5&eb§ MESRENSt AifRedat i c
or hydtaul cpedeitien ils saetiicukad by tbansrifveordenensevanahxially

ti k=S | =dRl .S .£4 S .0 hj .the shifting of
Phe gear thg Shatetd ARl b0 £ i Pk el ap st bBeit iBnp o bk FPPug
out by neard GRCR €88fr 8StARAASAANG0AL Fallctionpécepuakytion and/or

dosi gned | osuch o manner L et e o B B e
[ d i nner _that , a e shifti ,
ggfigaﬁicLﬂﬁggﬁgh?ﬁga%Pnﬁpsga%é°8fl?hétﬁFéﬁePérVlﬁgth?rﬁFﬁvgtabés in

3 firsgoofm@hé,tw@sphttﬁwa@ydiSechianst@aﬁtbeaefaﬁsiﬁﬂ_ﬁﬁk@?aﬁéfgg“g
i i LE i.Li t . faorce ch is generated by
pneumat i ¢ Qibvﬁe?HQhEEBl§¥rSEhEPg?EngﬁgnFéeaﬁam§hé%?emﬁgﬁp?ﬁt S0=

one or several elastic spring e _ _
pneumati c dPtAYAFaulic drive is depressurized, a resetting takes

place through a shifting +Rd056248PRNGdar train unit preferably
is furthermore designed in such a manner that the shif-
25 ting of the component, which forms the ring gears of the
planetary gear train stages, at least in one of the two
shifting directions can be effected by means of a pneuma-
tic or hydraulic drive, in particular by means of one or
several pneumatic piston-cylinder-units. By means of
30 this, the shifting of the gear train unit can in an easy
manner be automated or be carried out by means of a cen-
tral machine control, respectively.
Furthermore it is preferred in this case that
the gear train unit is designed in such a manner that
35 that the shifting of the component part which forms the
ring gears of the planetary gear train stages in a first
of the two shifting directions can be effected by means
of a pneumatic drive against a resilient reset force
which is generated by one or several elastic spring ele-
40 - ments and that, when the pneumatic or hydraulic drive is

depressurized, a resetting takes place through a shifting



7 5 of the conponent part which forns the which forns the ring gears
of the planetary gear train stages in the second shifting direction
which is opposite to the first shifting direction. In this way, when
t - BARMBLIE or hydraulic drive is depressurized, the gear train
unit has 10 a defined shifting position! wherein it is preferred that
this is the shifting position in which the gear train unit provides
the first gearthaattanrmvordiparit ovitieh doims the nde. dhhiforgsarcheat | 0
is typicallpjd t%?ggy r S tly _a.system
failure in J%llhﬂegnl ,nor.rga]p t&%%&%ﬁ%ﬁﬁ*ﬁﬁg‘?%@g& f\sq:l%?ég }sivﬂ tt% r?% of
the gear tra% @ifting direction whicdy iy appogrittisetopidiefiest
embodi ment 0fi ftiegeArrddtaidh.unid tHike Wl anefahy t3RALnlhAlR 1St ages
conpri se a}pk;fq{gﬂg unber, of, pl anet gears, .such that a 20 planetary
gear train é?éﬁ%é‘coﬁ%?ﬁ?%&ﬁ: B6SE Ysitaest Jeefe thgie pradtebasy
gear t R8I nastdefesieal shirfadedi pesiitticor, sdiettdim dtthdrs peedsrrebethat
further do t i 1 Y7 i .t he . dri | enent. t he
pl anet ary gggf;?%gﬁﬁﬁé?ﬁgg&f§9?§%§?§3%%Tﬁﬁs%%%%Ehtﬁﬁe%%&%iﬁéaESrque
25 or wit h Ulddr @Xsivigiasottdis Sidists gead, raddpe ecicpaiyngnspe tpeanet
gears are plesen!,. sByhd®anssolebh Satlibe ils0adibngaaf t@ﬁtbﬂ@b&'@H?'

pl anet gears can _be _kept relatively small. |f the planet gears of al
pl anet ary §§§rn§5mP#aPﬁesP§6e§°BFeHH§n§é¥ratﬁaﬁﬁe@nﬁﬁlﬁaﬁé ap the

i denti tal dicamefleppewhitdoni sripleherr edsutllieyncanshetrdashgned the

i denti cal | eaEhE?a“%sﬂhﬁg in the advantage that only one type of

pl anet gears nus e uséd,” whereby costs involved in manufacturing
and war ehousi ng can beInedbtéd. a3bbutheén phefeanedrealsodsmest of

ment | oned baGopgait ¢i8 shuLRher Phef gﬁgﬁgtgﬁ_ Lghle £i09,08805.81 a1l
pl anetary gear train .stages of the gear trarn-unit have an-pPdsntrcal
di anet er agﬁlﬁﬁePeP&5ﬁ9r§P§ nuehercal milenckespacs:t suchethatoat hi ng

nodul use 9fBlanstilrk gehur theinpeehgetedonpbodbBeRheOhotBepggakttrain
unit, the §gcond P105624PC00en 8 5 the

¢ond, gear rati9 aCﬁ%rdln% to %I ,
clains is d gear "Fedli@fPoR-8PHBFE Ehah §r#sn PhaFeFsafe BREGCEHENY
drive el engéht potaked iin opkeat wondepr ehehfinrthétecowhsvesahasher

t han t he ogbRuL @hSﬁeaﬁreéQFBRXBEBEEE%nggétEfgmgﬁggﬁéggg}%ﬁgﬁ?r%hen

reduction ratio approximately conpara anping
driving tygfeéal train stage is located. Thus, with increasing torque

25 or with decreasing rotational speed, respectively, more
planet gears are present. By means of this, the loading
of the individual planet gears can be kept relatively
small.

If the planet gears of all planetary gear

30 train stages of the gear train unit have an identical
diameter, which is preferred, they can be designed iden-
tically. This results in the advantage that only one type
of planet gears must be used, whereby costs involved in
manufacturing and warehousing can be reduced.

35 Due to the same reasons as mentioned before
it is further preferred that the ring gears of all plane-
tary gear train stages of the gear train unit have an
identical diameter and preferably are identical with res-
pect to their toothing modulus.

40 In still a further preferred embodiment of
the gear train unit, the second gear ratio according to



iO sténping presses having a crank gear and a flywheel with the gear
“train unit both in the normal operation and |n|the creep speed
operation.,. A second aspect of the invention relates to ~oan
dﬁ%&gggﬁgﬂfn%%nprising a gear train according to the 15 first aspect
of the invention, which furthernore conpri- ses the follow ng
conponent s: , _ a) a stanping press or automatic punchlqg
press, Pespat’? iy nayih@e e rraiagiean orf @ déven ilc IgeartHadr is
ey s h b i N OJ:f(y@aﬂtiar'd :‘/i% t%%rrp' ngitotrgg‘} ané_'hﬁlgvi ng
stanpi ng press intq .the stanping. novenent of stanpi .

2 11 yvhoe! THECTS LI dof Dr o d e WBUATP Yo SIRRSI v @RHARaang
b) a drive tedtsorstfeort idrg Vi tthel drgeser steafiictafort h%ﬁﬁm;a@m&m%%P
25The driv Iéyﬁag r. i rai it i coupl ed .tQ or .can
coupl ed vi SiLyg shi ftraag:{leet rc}:gtup | r?gqt t%#%n rels\}lg'tm%"t%ggl d e &Ytpr_}_ﬁtﬁ
el enentfof XHERJewr REeEseudiaving cowsleedk weaor anah sbe lyoigledd wiith a

shiftabl e aouplgena ta-dihe itV §othafith ehe B Slamy V\%gglri%%s B gy- 30

tomati ¢ punching press, respectively, or to the fl
The for rrgt P:%'r‘? SSECIFPES A 19Tconstitutes a preferred usage of

the gear train unit acaosdipgdt asbbeti B¥eahkonnaBdtiBKesct Aes to

advant ages .of i ion to.clearly become apparent, because
t hanks to f eagggpggﬁgﬁﬁafﬁnﬁﬁﬁﬁlpg Seggﬁgstﬁéégl8F§°§9l§80ﬁ° the

ar r angébentfd re6  apeestte ofhéhst dmpieng ipnes whdchatuetheirmopenebinpgi -

ress, respegtirwel ¥o1hy ns. pRiOr which is di nmensioned for
Eornal opera?ion mﬁf% fﬁga%éeﬁﬁkg Fernatlvely in normal operation at

hi gh st anpi ng frequencPésaoFtﬁhpéﬁéeErﬁéssﬁéeéuéﬁﬂahitomquMim@e
adj usting preskesteBgeetivbafhi RAviagl 8. crdhR5624PCRPeRR12calfrac
preferred Sgggd%ggngoggegggn%rE%gg%ggggional movement of a drive

20 shaft of the stamping press into the stamping movement of
stamping tool and having a flywheel that is coupled or
can be coupled to the drive shaft; and

b} a drive motor for driving the drive shaft
of the stamping press.

25 The drive element of the gear train unit is
coupled to or can be coupled via a shiftable coupling to
the drive motor and the output element of the gear train
unit is coupled to or can be coupled via a shiftable
coupling to the drive shaft of the stamping press or au-

30 tomatic punching press, respectively, or to the flywheel.

The formation of such arrangements constitu-
tes a preferred usage of the gear train unit according to
the invention and makes the advantages of the invention
to clearly become apparent, because thanks to the gear

35 train unit it becomes possible at such arrangements to
operate the stamping press or automatic punching press,
respectively, by means of a motor which is dimensioned
for normal operation with flywheel, alternatively in nor-
mal operation at high stamping frequencies or in creep

40  speed operation for the adjusting and testing of stamping
tools.



the drive notor and the gear ratios of the gear train unit are
“dinmensioned in such a manner that the maxi mum stanping force, which
can be generated at the ram of the stanping press when operating the
p?gosf’ssz t4Phbose gear 10 ratio of the gear train unit in which the
nore slow rotation of drive shaft resulfs (creep speed operation), is
equal to or bigger than the maxi num stanping force, which can be
generated at the ram of It e mrekgires preswsd kst opertdtd ray tdreyquresss

with those ggarqafatd on®f ot hgnge j P i e
qui ck rotation of driyve %haf?ar%gﬁll?%é% ﬁ%%niékl% o%%rn%lllt{?o %ﬁ%és%t he
drive rotorV%hd $He GHRFRFIPTeR P eStHbsmannatichat fetmaraxieum i n

creep speedsiomepitd ofotde, twhiitle @n the Ay tEd Ot WY Cark of the |
to 20 or. bigger than in

i ncreased d . the gear reduction, is equal

nor nal oper%‘??&g%lrﬁ%ep SUnt o‘?@%e@%%‘iﬂé’%f%%@ﬁ?%@’rﬂ oS 497

t or que Mhi cheise ppbvilledydar thelrstwmnipi nign pricices sty nidwse fdywheglta-By
this it becoims HOSH e i e aut.omgt i c
punchi ng press, re?g}e%}@yéeﬁ,p@g%t lﬁi%]n(ocrggnﬁgjo%%}eg{iﬁe%t )h’i gS

st anpi ng f rIERhGRLBMEIIFET g St dapista | SRl d He e usthimy

and testingaf st aygiahiad| s athd Wdm SRMHNG TR LS press when
In a preferred enbodinent of the rangenent, the flywheel is forned

r
by the housiit ‘%r“}%et é’rrefsrsaiwt%b 38 ARATWRE G I dd\vasiedde i s
y 1 ] e | ) ) ;
arrivedSat ttdwn tund tarimangeimentt isamdre dpsicgnedwesiiesi Jf yraepact .
BRI EF DESC@r%@ ONL QR 1% ﬁ?ﬁw : Furt her
preferred e o e o Ie|%ii§%ﬁ§%ﬁﬁﬁ?%ﬂi2§¥%7(5gﬂl%i%ﬂ%ﬂﬁﬂﬁ%ﬁ
cl ai ms and Mbraheh@erag! 116t iWisng nfestdssn dm ewdhhe besinerofthite in
drawings. Hield Brerivop HI56A0 REDAGNCI QOR3P0 8 back
view of an g};ir’:%n - .ment accor di ng to the invention w th the gear
train unit " 3.8 fncggsed due to the gegr yegusidonof is sogelview
of thezarrangénenterofchairng.in? normal operation the sum of the torque
of the drive motoxr and the torque which is provided for
the stamping process by the flywheel. By this it becomes
possible to operate the stamping press or automatic pun-
ching press, respectively, both in normal operation at
25 high stamping frequencies and in creep speed operation
for the adjusting and testing of stamping tools at full
stamping force.
In a preferred embodiment of the arrangement,
the flywheel is formed by the housing of the gear train
30 unit, by which the advantage is arrived at that the ar-

rangement can be designed especially compact.

BRIEF DESCRIPTION OF THE DRAWINGS
Further preferred embodiments of the inven-
35 tion arise from the dependent claims and from the follo-

wing description on the basis of the drawings. Therein
show:

Fig. 1 a longitudinal section of a gear train
unit accoxrding to the invention;



10 NEDES FOR CARRYI NG OQUT THE | NVENTI ON Fig. 1 shows a
shiftabl e gear train unit according to the invention having three
ear whi ch are connected one after the other, in

st ages,
J@???% C%Rgxgectlon in the upper half in a shifting status in which
the gear unit is operative and in the I*Bwer half in a status in which

the gear unit is locked (i.e. gear ratio 1:1). As can be seen, the
gear trdin unit conpri $ég.2@¢ & ®emtr gif drb@@keWeﬁUan2§nwhmchnge one

of HStMDﬁmB&&&mmiQdQﬁa S aelt] f t
not or 46 (s in FI%§;§S 2 und hgﬁ}andkgiW???’%F%Egkgﬁgt gﬁ%%%h%g

sun gear 25 QKB% pl anetary gear train stage. In the intended
oper ati on, the electrléigntdra4@ab¢ BEARS s28e0f i k@Y cEORRRCEHIF@ANLA-
drives the drive elg 2 and via sane the sun gear 2a of the first
pl anetary gear traln stage The drive elenent 2, in the area of the
sun gedf 2a which is forned by it, is by neans of a roller bearing 24

axially and radially suppest eBrOPARRKTKEOBIVlE2 yvEfiray 20 and by
means of a needle roll ed.
Thereby, the roller be&iPngl28hpysapr ahégéBalenpaatherain g@at 2ar
In the f|rsbrﬂha@et@rmh@eahvbh&uanShagﬁn@fthB%eggiénbEakQ g8kt skour
first plan are in_en- nt, w i rSt “sun gear

& gea S ht
2a and mnt% &'cup- s%apgg FPP&FCFlﬁ %Ggag%ﬁeﬁhfh |ﬁFgFﬁaI1908?HFh§al
The fou¥ fisestiphanén géargpﬁeareabi ieans shfi fhahtyss83tasdineeHleh

ol ey assenll s 24pae! SLabbycand boahal Dast s SyBRopLed 10 g 11 v !
pl anet gear carrier b, anet” gear “carrier Asftet8 the in-
creased t oP§AEVYi aRs¥ReGE Ehet@eﬁﬁeugmﬁ gealogkedf (Lhe. §e05624tio
PCOOengl 11:%)second planetary gear train stage. The pl anet gear
carrier 5 mﬁth t he second sun gear 21 for driving the second

pl anetary gear train stagEaNwRf chePR atRRAcHRRIL t HEFED 7RIE PHHPE R DN

the driwe el emahta2 Hyiweasieméneybindhiienl atobhersrl9cangdwg s3gs 20.
10In the S§§089u8h886£8r¥ HS@EZEE%EE gﬁggg’l of an electric motor
46 (shown in Figures 2 und 3) and at its other end forms
the sun gear 2a of the first planetary gear train stage.
In the intended operation, the electric motor 46 by means

25 of key connection la drives the drive element 2 and via
same the sun gear 2a of the first planetary gear train
stage. The drive element 2, in the area of the sun gear
2a which is formed by it, is by means of a roller bearing
24 axially and radially supported on a fixed pivot 22,

30 25, 26 and by means of a needle roller bearing 23 solely
radially supported. Thereby, the roller bearing 24 is
arranged within the sun gear 2a.

In the first planetary gear train stage of
the gear train unit, four first planet gears 3 are in en-

35 gagement with the first sun gear 2a and with a cup~-shaped
first ring gear 4 with internal toothing. The four first
planet gears 3 are by means of bolts 33 and needle roller
assemblies 34 rotatably and to both sides supported in a
first planet gear carrier 5.

40 This planet gear carrier 5 transfers the in-
creased torque via screws 37 to the sun gear 21 of the



five second planet gears 3a are in engagenent with the second sun
" gear 21 and with a cup-shaped second ring gear 4a with interna
t oot hi n The five second planet gears 3a are supported in the second
iAo e gpoqﬂﬁland transfer 15 the torque by means of bolts 33a and
needle roll er assenblies 34a, supporte& on both sides, to a second
pl anet gear carrier 5a. This second planet gear carrier, as already
t he pl ahet sgEmnd@han@t B ofgadte fiaigt gilegest The g:éarnettr gearstage,

transfers Hﬁ%n!Qﬁﬁﬁﬁ§ﬁQhk0Eﬁ%ﬁxM1%u%pg%%&eW§ 362 hgl%H%gS%gegéaeoaaa

of the next, naneuy third planetary gear train st he "second
pl anetary Gednedar Y’@PagatﬁaHW'FﬁégﬁhlW@l§ﬁnl@eéﬁtﬁfﬁeﬁoﬁodﬁ¢V|ﬁg t he

third plan@u@ppnyaa'omram@ rdge, aMureht o abt ached L@ hlihdrkiBal
turn, in an manner__as |% the first 25 planetary gear train

entl I
st age, supﬁgﬁte §¥§|%§ dry V& glg ‘ment 2 by neans of cylindrical
rol l eré0and a cage. In the secontinpiheethrydgphanetaiy géagetra|n

st age, e'9&Ev%h%%@oﬁha@QEn%%aP%a§% AL gl 'acqu ghggmep@ §gr%he

supported in a thi rin % trans que by
means of fGPCREA E&Mt §233b énanﬁe@d¢@ BolCHershgperbEresNd4ling gear

supported ug ﬁlﬁﬁtihhbkﬁﬁl”&66Qhanbo @hbhfﬁdepEaaehdggiénﬁar@bgks
This carri 6is b %ﬁﬁems 32 fixedly connected to
Ny

housi ng 17%8fafﬁes ﬁ&P %F&I SRARPEA diPde e?ﬁe4FOSPHeHrBBPFe{8
351 n this wap, tblreueobguecehst bé bbétkr BGamahdr ndédtanrolbetrhesstmate

shown in the.uppsar.hal f _Fi ral tages be br to a
very high Pg&g% gﬁﬁ tﬁLgBor%e% oh Rébﬁa??égrfn 3 ISPSH TS Pg ﬁgéd
Wwith conpr§§§édcéﬁﬁl§ﬁd59usﬁésstﬁ@cpndgpéeaeg qeanacanb;emhlah AD—are

connect ed BYa86Gr I i BSE, ¢t S n
which is nota§gt§p§ %ianbge%ggfhggkr§g§ : BfP%%SeE§Ei? nggﬁtég mnth
e

sever al cyEFﬁHrFEéan?ﬁég? mﬁFéﬁséﬁésanﬁnéﬁerﬁﬁsﬁ PFEYE FiAg gear
4 intozbor ehokes BAat he phéOBu25gebmSQQédontﬁénﬁekt | Ba@b39 the

d f t al t hi
2t the pivoniBe bygReEakk b an AL 88pBhepiRai no hot B?e&eﬁ‘m. g
can be 10 egﬁabbaghedr 5a with the thStdrBunggéannﬁlheferaﬁ51shn@n in

the | ower bagftﬂirﬁl laﬂet5?9r?@59r6rggﬁc%59§ %ﬁ%@g'§se @Q&hé@ed

in that, while the eunatlc ng piston npressed
air, by sIBﬁd9tro%§tFﬁgtﬂﬁérshafﬁn116¢n§50@hem@n@@¥raé h@t@he4ﬁlrst

whi ch is egmaﬁ@earyﬁgaaghaihlﬁoataeb, Eﬁﬁg@Y%éadéhcéhepaP§v¥ aiée-

aligned with th ore-holes _in VO 5.and subsequently catch in
thegplvot hént "% gy means of cyilndglcaﬁ £o1907s %33 s cagey

In the third planetary gear train stage,
eight third planet gears 3b are incorporated, which are
supported in a third ring gear 4b and transfer their tor-

30 que by means of further bolts 33b and needle roller as-
semblies 34b, supported in a not-flying mannex, to a
third planet gear carrier 6. This carrier 6 is by means
of screws 32 fixedly connected to the housing 17 of the
gear train unit, which drives the toothed belt 18.

35 In this way, the torque of the electric motor
46 can, in the state shown in the upper half of Fig. 1,
via several stages be brought to a very high level. In
this case, a pneumatic ring piston 10 is loaded with com-
pressed air and pushes the ring gears 4, 4a, 4b, which

40 are connected by screws 35, to the left against the
stationary pivot 25 which is not rotatable, where they



25. The group of ring gears 4, 4a, 4b at the op- 20 posite side of
“the ring piston 10 is |oaded by a pressure ring 13, which together
with several helical pressure springs 11 ensures that, when the ring
P 9e8A PE§%%31lunl oaded, the entire group of ring gears 4, 4a, 4b is
shifted back into the position according to the lower half of 25 Fig.
1 (basic position). The springs 11 on their backsides are supported
by a reér remfgagl@,auth several cylindtivslstmins Shoewdwddhn atree arppeged

hal f of Fi gt lbhé rﬁﬂsﬂwgugfgarg%a% 44%&@ b1t il %ﬁ% tpggf E‘tmz'sfe

is active in very slow rotation.

pl anet ary
that the t% ‘Joé?f[ PIRS A tiife Moy 1296 &9 Paovd dene tfa@mﬁéé

belt disc m:d’dhmanaai:tﬂmlfleosa:rrml&g Qfeatre 419mid BRS tHleOWRKolthan , t Be
mot or shaf dﬁ%églve movenent..results with.respect to the

still stan ng rlng Jests 4 Co%& SRS HE POTIE 19F LRICKINGaSER, P6n the
ring pﬂ@to@SQﬂhi;aﬁaﬁ iding ring 14a and at the spring side a sliding

ring 14 is fixedly att@ea%qlhg e g geats 4n hofdf 18P INesE.

sliding rings 14, 1l4a provide for a wear-free s I'ng al'so unger t he
pressure | daditn@fof iche lpi %bf@ogﬁd d@@qm@eﬁplsrcﬁgg is. eshabidehetio

position tHe ichdityi dﬂhd]leslihlen@&ebilna@.ﬂct hen gr9atst6hngolégag@atﬁeedrﬁgr
aqre ovi de anea

ring 13a, W %%5624PCDOen ri.n

and behi nd 'L CPWP5F3§F%t81Fn 3@5 %ﬁ aF§53§&P8etPﬁeshﬁgﬁt1rPﬁg 13
wi th réspethet eleké rieamortiong 453awh$pacufsl eqapppeg gtittdeshiza RaWing
gui de bushi.ngs 1%%eaE§|gbg ded gan%hﬁe%rgogﬁﬁbggguggﬁg %ﬁg bore-

di stributed ovér erenc ol'n~order

conpr essedN&ILES| APo thike PAEPAL RAgagdasubserneatdupphychbinstheopidet,
whi ch suppbkises the ring piston 10 via a ring groove 15a and sever al
boreholes 6a in the third | anet gear carrier 6. This sup 15 is
formed by a ring-shapedfi 8-28B, OhnF ERI18€8ES shippd?t et by asoBf a

bal | baarlpgsiﬁethaﬁelsfseabedlﬁ@ bQ%hoﬁlQaslgnlbgéeahbpdapb@@@&uﬁ@ar

carrier r n e r|n 16 15, axiall nmeans of a ring
15c. The hous n§517&§§5ﬁ ?88? 8rbgFF §evg¥eﬁ éﬁfFF%l 2BTBRSYRE | eft
si de nount 88rédnga ol kasubear thgt9 ahdnaXhaItyn@Opisxosumnotkednen
the statl01@haaant§h35en%§re25ro Eeégo g@Q?%tEd Egﬁ by

means of scrg . shaft seal e fe
opposite sF@ b?ﬁE FPBStFH@ B@ﬁ#Fﬁ@ngaCP§r§Epﬁot@eﬂh@nlgxealh@lfr@é

manner2on Fhe.firsbaditvpowheebn?, WRECBpkMn@RELB-on their backsi-
des are supported by a rear ring 13a.
In the state shown in the upper half of Fig.
1, the ring gears 4, 4a, 4b stand still and the entire
planetary gear unit is active in very slow rotation. This

30 means that the toothed belt 18 and the housing 17 which
forms the toothed belt disc in this practical example ro-
tate 19-times slower than the motor shaft 1 and a relati-
ve movement results with respect to the still standing
ring gears 4, 4a, 4b.

35 Because of this reason, on the ring piston
side a sliding ring 14a and at the spring side a sliding
ring 14 is fixedly attached to the ring gears 4, 4a, 4b.
These sliding rings 14, l1l4a provide for a wear-free sli-
ding also under the pressure loading of the piston 10 and

40 the springs 11. In order to position the individual

springs 11 on the front ring 13 and the rear ring 13a,



25 tion rotates. A shaft sealing 31 closes here. The supporting

~agai nst outwards is performed on this side by the front bearing of
the electric notor 46. Sanme correspondi ngly has to be nounted exact

i HOSPAEPCIAENEt the sane height to the ear train unit. The required
mat chi ng can 30 for exanpl e be achi eved3y adapting the support stand
27 with regard to height and shape. For switching off
or bypa$si ngPiieg geakdemiaratpsrainisd idhgad He2 spat ddieihichd 2dhe Joi st on

10 must be SeResariFoliaflied 1P JOHAP Ole R AP0 thluien

starting 35 fromthe p03|t|on shown |
group of rifRPRfEEr £, they reaF B ngbankr ofSRarl Eig ding ng rﬁjllﬁceSarlc?at he

pressure plfﬁiﬂmd%ﬂwmﬂfgé hieis | d vl f}&d’\}ﬂ{bdl%% a:rlﬁre@%.%ttl%ntshe
right into the osu%ﬁﬂgﬁg? qun, N thﬁilomer f of Fig. 1. By
rotating tHelirotor Yef wrsr sk I§$ -7 are introduced
into tAé correspondi ng Ihoreitelresa suppd yf lthuiegecdPrevBicahalis Byto

P105629 P%Q@Qotk%l%%e‘?ﬁ sccr%vvss.lfbgﬂ?)l’i;taq% e T ‘M}\ee'

2. In this gear p05|t| rst sun on “t'he “on e’han is via
the pins 7 SHARAAES Wnidarediviton thfe growp whna |gm@og@ar1§a4 andia se4b

and on the v@xhﬁr H&%dl%scmnqe; %evv'tt:ﬂﬂdﬁ%lfawt fgleraSrI c@'ﬁ&%fr gear s
3, which aI gﬁgﬁ‘ gﬁblo first ring gear 4. Thus, the entire gear
train uni t Yort pypadSedes @%@cﬁ%‘f’ha&ﬁ&l tlﬁél Rotsi mgich

which s fcm;nsupgdntddﬂﬂy ties61sasgURe Hallle beafe nhotl &t ikpatsSpeedeasetihe

shaft 1 of th le tor 4 .The res ntations _accor to the
Fi gures 2 fé Bo hB%Ehgﬁigﬁ'grra%& 5@@ I°Rg CEFERET %ve pegRiN
conpr|3|ngt@ﬁehgémimgwﬁﬁwM@nﬁ&l@ﬂlﬁlGlXEdahQ aeshanpitng piegs 14¢.

whi ch is drz*h\éemloh@%@'\ﬂlhhm%c%oo%h%dp%r el gPagk {hey (Fl0o92baW LR
the so called naln drlve and once in ge VIEM/FF 3
with the r §§§p§ﬁ e geugied on a roller bggréag Qeagéeﬁx1gﬁéy

izeC&LEEhnﬁh&rs@@pWE?bdtbg @ﬁgrstﬁﬁh& éﬂbheh%ngBntQQ ont0 gneqpsol e
ic means o er mounted gn a notor carrier
45, whi ch ?%etﬁPHnFEtﬁgu% eﬁaF§”Bﬁ§66p§§ M5EFEi 8 % AFTEFS288¢ hé press.
The not or chefitese4l iogn 0atéraklsy the dkiftt eddef oOnpraet eppbenitag t he
belt 18. Thedk! ywhge |,A9 oR" g ehi

| SOEeriootang HEATRLATSR, 187 sLBoBLERAORE RREAELYT 16

cl addi ng 48 and a be uar I'ts
I n order tSrﬁﬁcmﬁﬂpﬁﬁeoéntéasﬁléﬁécﬁrngeoﬁhseltBe Bhﬁcbhnngoseaaus of

the gess trabR ¥Bkhiekt Assﬁaft%as@lhg b@na&tﬂ%esOH gf bhe &,H?gs
specific sgglng€8U|des 12a and to guid In a seal ed manner

out si de, f'Aa ﬁﬂ§55xP3FWﬁ6§PtFénPP§f9F§Pﬁ|eanBhﬁtﬁéd@ubxuabeor
can be det éecbatd bgaaipgsbii enesensetritomotdent sl ysaflet B8rrespon-

dingly has to be mounted exact in line and at the same
height to the gear train unit. The required matching can

30 for example be achieved by adapting the support stand 27
with regard to height and shape.

For switching off or bypassing the gear unit
at standstill, the space behind the piston 10 must be de-
pressurized. Due to the force of the springs 11, starting

35 from the position shown in the upper half of Fig. 1, the
group of ring gears 4, 4a, 4b by means of the sliding
ring 14 and the pressure piston 10 by means of the sli-
ding ring 14a are pushed to the right into the position
shown in the lower half of Fig. 1. By rotating the motor

40 shaft 1 very slowly, the pins 7 are introduced into the

corresponding boreholes in the flange 38, which is by



35 particular switching status of the gear train unit.

“While there are in the present application described preferred

e o%inents of the invention it is to be distinctly understood that

tﬁgnﬁﬁg%HPFBﬁLis not limted thereto but nmay be otherw se variously
enbodi ed and 40 practised within the scdpe of the foll owi ng cl ai ns.
P105629PC0OCengl 15 5CLAI M5 1. Gear train unit '
conpri sing BEpreraf i $§refs pbAreeuntedete thaeidr stagessed ciimartnis
connect ed ofgaaf @51t hen otiher £ angk Wl ghyeach, corprise dhd ih P (4,
4a, 10 4b),_a_ sun gear (%ad, 21, lend a plurality of planet gears
(3, 3a, 3b)Y¥up ‘??Iéjo“%n Lpremety NG el (s, tign gmup wHerwing
the sun geaged2a,4214a214) aid amrtﬁ@ldmm%aﬂcgm% Q‘{df}[rﬁﬁ%er&egugiﬁhng
stage is f the anet_gear carrjer (.5, 0 e p _

pl a%et ary géelg?dffgyﬁ r%% stl‘gjgaeno 9993 ’or@}ﬁ{bla}a]zforled}%%r’ﬁ?@r in
rotatidfal Hirwlctiiow ofeahis. pllamet tyearerainrd eyedr5,tiza)n ursit is
onnect ed S hi r rj.er, .

¢ Ao e&“ﬁ%};?aééé&z) Lseva%%éacfc ﬁtvoﬁﬁg, taﬁuad’ tHe housi

17
conprisin drive el ement (2), ' e sun gear (Za) oﬁ t he
fi ?Et pl a%é’f P geart TFHng sthegdedd tisq mesumsssitdrealdayner ingite timnner
ey ot Fastitan s g aungean dedmic kb o0 0T
connectable to this su ear, rei,n at | east sone ,
gear carriers (5a, 5b,%€% 8Feﬁﬁ8%ﬁﬁéﬁéﬁaﬁ§cﬁégﬂnﬁr§Pnt§?a§é§9rﬁﬁ 2
particébar and reaiewianr cdidmmnder@ntngedokdin0)to ahe 2nveuppent edmen

i . : ri,si_ng, an _output el ement
w(?a) ?r%?c?I?LgL% g%,&@é%ettrgé}gr COA O %‘(1%) of at“%(—; g §glamg’f”}f5he
pl anetary Q&S i Whsicligds Whilgienatheremisty ednore iaf bepatrhéadt her
or, in a teayloraldy (Fig.d2ramen ihe Qbalkizanal r’h%ri | 5egkkonnaf JLALS
pl anet gear, carrier .(8), .is connected or connectable {0 sang,
wher ei n théngéaPaFF&%ﬁ G afvbd Fai-f fed ithsGER BOkRY SHaPesrt her
a firseoor ssosecond gear ratio can be set. 352. Gear train unit
according to claim 1, As can be seen, the electric motor 46 with
the gear train unit is mounted onto a console 44, which
by means of rubber dampers is mounted on a motor carrier
45, which in turn is mounted to the upper portion 47 of
25 the press. The motor carrier 45 can laterally be shifted,
for pre-tensioning the belt 18. The flywheel of the
stamping press is arranged behind a cladding 48 and a
belt guard 49 prohibits the access to the belt 18.
In order to facilitate an easy checking of
30 the switching status of the gear train unit, it is envi-
saged to lengthen one of the three specific spring guides
12a and to guide it in a sealed manner to the outside, so
that its axial position is visible from the outside or
can be detected by a position sensor, for identifying the
35 particular switching status of the gear train unit.
While there are in the present application
described preferred embodiments of the invention it is to
be distinctly understood that the invention is not limi-
ted thereto but may be otherwise variously embodied and
40 practised within the scope of the following claims.



Qheréin the section of the drive element (2), on which the planet
‘ gear carriers (5a, 5b, 6) are supported, in the intended operation

g the torque for driving the sun gear (2a) of the first .
%—Eﬁ?%xé train 40stage. P105624PC00engl 16 53. Gear train unit

accordi ng to one of the preceding cl ai 8, wherein the sun gear (2a)
of the first planetary ear train stage is arranged at one end of the
drive ePenent (2). CLATMS 4. Gear train unit according to one
of the 10 preceding clalns wherein the drive element (2) is

supported in the area qf the sun gear (.2a) of the first planetary
gear train stage, in particc§ary ﬁgnn§§§§ GPTRE 15dRSt 2oRdursllisy of

beari ng (Zaqlaaratax@nd_;earr paraiirc Wtarge spheitgich taties @theld?gm:efilégs
| ace on acQMapent. ) i s _stationar oper _|o

E Gear train unit accor %§%§-CW%%%ﬁ4C%m%§%§ ﬁ§n§0§ﬁ&ﬁ 12,

desi gnéfl adtta f |axe€d11”b§@tﬁrn d.n Jar tZled| andniat bp la renlliitiyd ert lpdlalnert

b 2 t b dl.e | er i ) S
Pournal EO@SSZ‘% 5 o R R o e T ﬁ%};% one

of the cl ai’fe "@e%@r &ihe sun @§§tr é@ﬁe ¢l -t Rdaduporrchodplie-
arranged wmum@npﬂhaeiu&yggahr(%&blafstb@efh@SEoQHQGEbﬁthgeﬁiahéé'”

257, t a cordi to one,of the preced cl ai ns,
3%29§in thé ggg[l%%%%n g 3F|v§ Fgﬁeﬁfeffﬁlngn &ﬁPEHaFHegSgénet_
gear cé?rléﬁgl@Sataﬁb 06) aneasmpmeabadllynrmgﬂdlmahaErtmgetbea -wi th
the sun geatiobad) adlelsohl G cRiaNS1aRL 08aL! LAl stage 8,00 pne-

30 piece design, |n particular 1s d ned Ow Sh
one- pi ece &8§P&ﬁte or Connectanecéarthna|planet gesor danygiewo, one of

the preceding clains, wbepeidihBeaoutpyt elemBrt (1Y) isiagdaptads for
bei ng Conngﬁtegu%og%a%organag?ltﬁe first planetary gear train stage

20 or, in a torsionally rigid manner in rotational direction
of this sun gear (2a), is connected or connectable to
this sun gear, wherein at least some of the planet gear
carriers (5a, 5b, 6) of the planetary gear train stages,
in particular by means of roller bearings (19, 20), are

25 supported on the drive element (2), and

comprising an output element (17}, which
forms the planet gear carrier (6) of the last of the pla-
netary gear train stages which are connected one after
the other or, in a torsionally rigid manner in rotational

30 direction of this planet gear carrier (6}, is connected
or connectable to same,

wherein the gear train unit can be shifted in
such a way that either a first or a second gear ratio can
be set.

35 2. Gear train unit according to claim 1,
wherein the section of the drive element (2), on which
the planet gear carriers (5a, 5b, 6) are supported, in
the intended operation transmits the torque for driving
the sun gear (2a) of the first planetary gear train

40 stage.



359. Gear train unit according to claim8, wherein the gear train
“unit is integrated into a housing (17), which ﬁ; the sane tine fso;ms
t elenment (17) and at its outer circunference conprise
r%ﬁor?i%gggp%btu%?%lce for(a V-belt or a flat bselt, or gear teeth (18) 90
for a toothed belt, a chain or a gear\/\hJEeI, for connection to a
respective drive elenent of a work machine. P105629 PCOOengl 17 510.
Gear train unit accordity YF OB tHE thrassidHg ¢ It rane wifertdien t he

drive el emgpteding etapied diosrdeh ntheonnecast t A df e d ot Yst

11. Gear trag it according. to one of the preceding clains, wherein
die ring ge@%%%glﬁa,e%)t%‘%ﬁf%ﬁe pt ARt Fedtt (9 PRt Rfeshr e
formed by slxoronlemponeht. part (4, 4a, 4b), which in particular is
conposed of several pargds 4, ; : . 12, Gear .train
uninP accordi ng to one of tq?éarp?%caejfﬁ))r?mc é%?r‘r:é),rd\f\ﬁgr é_’!on e o%: rtilF gear
ratio i 1:PECOHNT @&dingaithanmin ﬂ%@)l’dﬁlﬁ@ ted- egteaitm (22, iweheugi-n
the gear tr@rtaiin ithdestgnadk ithesuath dBNnea)t hat thenthe fpl%%it
gear ratio iesG set, the gear train unit is |ocked.

Gear train UM adSHdiTg b Ti3dsn 1 HF UEHedory meae Afaiah 13,
wher ei n t helestatf tcals Il eof Hemerigear(23,ai24)yniand 3.0 @aldtaed sk, t hat

bl anct apy oo AL AIHIPIP i B8P b eoapréghedt,pare
Eorrponé?n%/ ?(2'355?)) wWhiieh iip Sfertdioraryl drstopeiratdont.o the drive 25el ement

(2). 15. 5Ce8kakl &idiHNLhiRCGBEALAYNLOLE! LAty WhET &1 N

t he gear tr%:e ynit .is designed in such a manner e conponent

e r (] L] » 1]
part, whi cHPEGEHE (e SUREOGéars desigredapp 6f fikecpbsastiagy gear
train stagesrtiioulbei mdtadl @ cylinder roller bearing (24) as thrust

bearing and a needle roller bearing (23) as journal

20 bearing.

6. Gear train unit according to one of the
claims 4 to 5, wherein at least some of the support (24)
is arranged within the sun gear (2a)} of the first plane-
tary gear train stage.

25 7. Gear train unit according to one of the
preceding claims, wherein the section of the drive ele-
ment (2), on which the planet gear carriers (5a, 5b, 6)
are supported, in particular together with the sun gear
(2a) of the first planetary gear train stage is of one-

30 piece design, in particular is designed as hollow shaft
body in one-piece design.

8. Gear train unit according to one of the
preceding claims, wherein the output element (17) is
adapted for being connected to a work machine.

35 9. Gear train unit according to claim 8,
wherein the gear train unit is integrated into a housing
{(17), which at the same time forms the output element
(17) and at its outer circumference comprises a running
surface for a V-belt or a flat belt, or gear teeth (18)

40 for a toothed belt, a chain or a gearwheel, for connec-

tion to a respective drive element of a work machine.



30 térnatively coupl ed to the conponent (25) which in operation is
“static or to the drive elenment (2), can axially be shifted between a

fir a second position, thereby in each case generating a
%gé%?ggngﬁﬁlctlonal connecti on and/ or p05|t|ve | ocking with the

conponent (25) which 35 in operation ist’static or with the drive
el ement (2), respectlv%“% 16. Cear train unit
accordifg to claim 15 elGEa¥ @ igeam ity giogowndiing ¢ odesiegdd the

such a nan@m@dduﬁngfuﬂgﬂﬁgtlﬁubfglﬁfgh&QﬂggQg@léﬁgﬁtwhgCQJ _the

90 ring ge 4b) of the planetary gear train stages at east
in one of ?Eh %g’tﬁ IHW’%@FF éjrfylﬁ@ &Ctorp105624PC00engl 18

5 fected by neans of alﬂneamau1¢r@ﬁnhw®naubb©odﬂu%g tbnoﬂ@rbfcﬁhér by
means of o ral s{.aoncy.l i nder - unlts (,10) .
%q:le%r s crad | ngrmjt % A ThETS e Jéar “Baicd

17. CGear t n unit accor alm
unit i $9desilgnéd anetageh g@armma:@rlm@ttarg@ts e oirfteicndpyofa tdmeunon

conponent @@ﬁpdﬂ@n&hp%Q&U&4th@af'@% qe%mgc&4un artlk qgrlqglcom

pl anet ary g@g@ ain s%gges inafirst o shifti rections
can be eff & oy SYESAs &R L& Spridundtirc 48Y -hydraul i c drlve (10)
against a resilient re&et G@é@etwﬁuﬁhuh&tgaa@béﬂﬁﬁgbiooaﬁeobfsgﬂé 15
r al elastlg %Q%ﬁ ngnts &é@) % when thée pneumati ¢ or
hydraul i ¢ dfrive §108sr 6Fﬁ?e& ¢a fiesEt OrAg FéEéQ pfadél-

t hr oughs a sh|ft|ng |n flAe Geaunﬂramnfnnmg dccecﬁnng wbi ehaim mpposite

to the f'rﬁhe§ghktkﬁg %br?CE mger%gk% g@eg bR Lo ?grﬁigﬁs

one of the grece i ng clal s, el n ary gear
have diffefF&at HGﬁBeF§eoﬁlﬁﬁansﬁageaa§193153§et3b;hesgehrthaalnhe
pl anet ary gaar tgalbckkages have the nore planet gears (3, 3a, 3b)

the nore planetary geai trgi tages 25 are preceding them
19. Gear train unit actordFigtt b ond BRiFhac ?E@éﬂgng CcFhihm, Lhvair@in

t he pl@het ageardifig, td8aclabhn aB, ahhembanetaéysgeatabiahﬂysbﬂgeﬁehave

an identic i r d;Ln | ar ntical 0. GCear
train unltagggo?gs%g P8§gnégofg?%%%%ae%8d Eﬁ?nﬁomﬁﬂﬁ?ﬁgnp?ﬁE ring
gears (4, #Whichpfosmsathepranet gegrgedd, tﬂabn4btagésthavplanetary

{ﬁg?:lfggt ééﬂetﬁélnaggabgspééﬁ'SY£@EnQE§végﬁnﬁéC@$uﬁﬁég £§987 GO
% ?55 which in operation is static or to the drive

25 element (2).

15. Gear train unit according to claim 14,
wherein the gear train unit is designed in such a manner
that the component part, which forms the ring gears (4,
4a, 4b) of the planetary gear train stages, for being al-

30 ternatively coupled to the component (25} which in opera-
tion is static or to the drive element (2), can axially
be shifted between a first and a second position, thereby
in each case generating a rotational frictional connecti-
on and/or positive locking with the component (25) which

35 in operation is static or with the drive element (2), re-
spectively.

16. Gear train unit according to claim 15,
wherein the gear train unit is designed in such a manner
that the shifting of the component part which forms the

40 ring gears (4, 4a, 4b) of the planetary gear train stages
at least in one of the two shifting directions can be ef-



3521. Cear train unit according to one of the preceding clains,

" wherein the second gear ratio is a gear reduction of nore than 1:15.
22. Arrangenent conprising a gear train unit according to one of the
prec8at Y e Hi ns, and further 40 conprising P105624PC00engl 19 5a) a
stanpi ng press having a crank gear or eccentric gear for _
converting the rotational novement of a drive shaft of the st anpi ng
press i fto feeted dpimephvvehentprtusa bipion hobtauland daiwiayg o
flywheel ! ot Sognipliofl Méafa bentoupt ek §ord NG i 8035 dfand

g% a?rpﬂllg]v;e)r‘g‘&tsi?r{%%‘g‘?‘t)ﬂj;% hglrdj)\rq \r/ng telhgrrg:lltv(GZ) of the gear train unit
is coupled to or can baTow@dzed twzm Lﬁﬁiﬂ‘lta%m(??d?&gpgcgr&l:a?éni r]%%dﬁlih?
O L e U BB L ST, S o e e
shaft 6P tHeast aipi ey piteissy orf tthhet heoridoneeelpart which forms Zde
Ar!’ange”entri%??c{:}'égﬂg %4), AR MA2,0 £h3e %%a{r?eq;aq_‘rﬂ deecciixj '{]}5{1@{[ stﬁ%es
drive notor, (46)_ and the gear ratios of the gear “train unit are

di nensi oned™ i? didtFta Ha teats R imakidhuinciians m@nf dec e f fisvtell
can be genenateshrad dthen raBudiatiite o3t ARG AL (WReN 100t 1RG tt ke
press wth J}er]s,cis_l.ea.e% arrersaetti %oq:fcet Qv h ar:i.st rg%lnrtlarlér‘yetd Ibr;/ one or seve-

15 ral elastic spring elements (11) and that, when the pheu-
matic or hydraulic drive (10) is depressurized, a reset-
ting takes place through a shifting in the second shif-
ting direction which is opposite to the first shifting
direction.

20 18. Gear train unit according to one of the
preceding claims, wherein the planetary gear train stages
have different numbers of planet gears (3, 3a, 3b), such
that the planetary gear train stages have the more planet
gears (3, 3a, 3b) the more planetary gear train stages

25 are preceding them.

19. Gear train unit according to one of the
preceding claims, wherein the planet gears (3, 3a, 3b) of
all planetary gear train stages have an identical diame-
ter, and in particular are identical.

30 20. Gear train unit according to one of the
preceding claims, wherein the ring gears (4, 4a, 4b) of
all planetary gear train stages have an identical diame-
ter, and in particular are identical with regard to their
teeth modulus.

35 21. Gear train unit according to one of the
preceding claims, wherein the second gear ratio is a gear
reduction of more than 1:15.

22. Arrangement comprising a gear train unit
according to one of the preceding claims, and further

40 comprising



. \l
25 wﬁich the nore slow rotation of the drive shaft results, is equal
~to or bigger than the maxi mum stanping force, which can be generated

t of, the stanping press when operating the press with those
SégP%?%%ﬁ@L%ﬁlthe gear train unit in which the nore quick rotation of

the 30 drive shaft results. 19 24. Arrangenent according
to one of the claims 22 to 23, characterized in that the flywheel is
formed By the housing (E7)2 sfttampdngearragsaihawima a 3Fank gear or an

eccentric gear for converting the rotational movement
of a drive shaft of the stamping press into the stam-
ping movement of stamping tools and having a flywheel
that is coupled or can be coupled to the drive shaft;
10 and
b) a drive motor (46} for driving the drive
shaft of the stamping press;
wherein the drive element (2) of the gear train unit is
coupled to or can be coupled via a shiftable coupling to
15 the drive motor (46) and the output element (17) of the
gear train unit 1s coupled to or can be coupled via a
shiftable coupling to the drive shaft of the stamping
press or to the flywheel.
23. Arrangement according to claim 22, cha-
20 racterized in that the drive motor (46) and the gear
ratios of the gear train unit are dimensioned in such a
manner that the maximum stamping force, which can be ge-
nerated at the ram of the stamping press when operating
the press with those gear ratio of the gear train unit in
25 which the more slow rotation of the drive shaft results,
is equal to or bigger than the maximum stamping force,
which can be. generated at the ram of the stamping press
when operating the press with those gear ratio of the
gear train unit in which the more quick rotation of the
30 drive shaft results.
24. Arrangement according to one of the
claims 22 to 23, characterized in that the flywheel is
formed by the housing (17) of the gear train unit.

35



