-1 DESCRIPTION "Multiple gear ratio transm ssion device" 5 This invention
relates to a nultiple gear ratio transm ssion device to connect an engi ne
to a load such as a notor vehicle. A transnission device of this type is
known in which an upper shaft, connected to the engine, can be selectively
connected to one of two countershafDESORIFEON of one or the other of two
clutches. Each to countershaft has idle gears with different dianmeters, with
whi ch said countershaft can be selectively coupled by neans of dog-coupling

or synchronisation devi ce'sMulﬂibas@eérd&a@iog@ahmmmfaagmkby mesh with gears
attached to a secondary shaft, which is shared by the two countershafts.

During operation, a single idle gear is coupled to each countershaft, 15
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not directl yrodbtigyidddperld@Rtly ¥ the engine because its input clutch is uncoupled.
To change gear ratio, controls couple or keep coupled to the
deactivated countershaft the idle gear corresponding to the new gear ratio,
and then the controls open the previously active input clutch and close the
20  previously inactive input clutch, which simultaneously varies the rotating
speed of the engine to adapt it to the rotating speed of the vehicle's wheels
in accordance with the new gear ratio.
This device, recently installed on standard production vehicles, has
been seen as a step forward for the user as the synchronisation time of the
25 idle gear that has to be engaged or synchronised with its countershaft is no
longer part of the period during which the transmission of power between
the engine and the vehicle’s wheels is interrupted.
However, it is felt according to the invention that this advantage is
obtained at the cost of excessive drawbacks.
30 In particular, the device requires two input clutches instead of just
one, two countershafts, highly complex control, great axial length of the
device with almost no flexibility in terms of spatial design, very great weight

and prohibitive expense.



between two gear ratios that are defined by idle gears carried by the sane
countershaft. Furthernore, in the field of conventional automatic
transmssions, 5 that is, conprising an-axial series of planetary gear
trains, the nore recent transm ssions exhibit an increasing nunber of gear
ratios, wth up tMossowen, theaknowhi devicar deed Inotadaketidpl sllowhics thipgegiat
transm ssion al so rai ses a ﬁrobéem of size, wejght, co Iexitbgl, cost and
difficulty oPCMAFENtWRGEGH rAHOS (Rt arend@baeg by idje g€ Capagd PYuThe FIMEr ont
wheel drive ygslHteldarand especially 10 vehicles with transverse engines.
The object of this invention is to at least partly rectify these drawbacks
and thus propose Ruthenmseres sinofhe efig¢ldeof rgnveatiobel aubpNnatict rangdeysgensand/ or
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determ ned gear ratio, I's characterised in t e connection between
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i s permanent; ective .activators are of a gradual type and/or
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adapted to connect an engine to a load such as a motor vehicle, comprising:
- an upper shaft,
- a lower shaft,
- connected to each other by at least two power paths defining
20 different gear ratios,
- on each power path, selective activators for each determined gear
ratio,
is characterised in that:
- the connection between the upper shaft and a respective input unit
25 of each of the power paths is permanent; and
- the selective activators are of a gradual type and/or able to adapt
the speed of the engine to the speed of the load.
According to the invention, the function to activate the gear ratio and
the function to adapt the speeds of the upper shaft and the lower shaft of
30 the transmission device are grouped together in a single selective activator.
Thus, there is now only one connection that is activated for all of the
power paths at all times, unlike the device of the prior art, in which two
connections were made on two different countershafts, but with only one

connection being validated by the relevant one of the two input clutches.



According to the invention, the control sequence is sinplified and
corresponds to a normal sequence in the own automatic transm ssions,
typically with deactivation of a friction coupling such as a brake or a
clutch and synchroni sed activation of another friction coupli n%] 5
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exanples. 10 Inp the appended drawi ngs: .- figure 1 is a block diagram of the
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3 is a general schematic view of an exanple of a transm ssion device
accordi ng t de3idatigvismhtained. on itgesame peawgr @akly gt PeVepids Granrafio e
device in fi ; - figure 5 is a diagram of another enbodi nent of

t he device a%ﬁéﬁ%fhﬁa [jtaagﬁl't he invention. 20 In the exanple shown in figure 1,
t he transm ssi on Qe deatiures andpad\antegey ofrihatiedentédirnedih becooppeppatentt 2,
which in the exanple, is.th ower shaft of a potor vehicle engine 3, and a
fower shat t TOTRECRIPY i Bes iR, SVch sBbtds B hBhetms st eram bl

di fferenti al 6, tienaudgBlndedadiasvifgs: which are the wheel shafts 7 of the
vehicle. 25 The transm ssion device 1 connects the upper shaft 2 to the

| oner shaft 4 by t{igupphds Pphiogk dagragn ofdhatteansreiskem devicg aceopdinaltpel .
There s a permane e%%'ﬁ@i@hcal | i nk between the upper shaft 2 and a rotary
input wunit 9a of the path 8a/ and between the upper shaft 2 and a rotary
input unit 9b of-tfigupath i8ka bBIEcKSidiadram ysimélar aoafigupait Bubutinkith 1demef t he
path 8a and a rot arg 8_u_t pu{ unit 11b of the path 8b are permanently

mechani cal |y connecP8dtiopal AetailSower shaft 4. In the exanple shown in figure
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shaft 2, meshing with I nput gear$
transmission device according to the invention;
- figure 4 is a diagrammatic end view of the device in figure 3 ; and
- figure 5 is a diagram of another embodiment of the device
according to the invention.

20 In the example shown in figure 1, the transmission device 1 is
operatively mounted between an upper shaft 2, which in the example is the
power shaft of a motor vehicle engine 3, and a lower shaft 4, which in the
example is shown as the input shaft in a differential 6, the output shafts of
which are the wheel shafts 7 of the vehicle.

25 The transmission device 1 connects the upper shaft 2 to the lower
shaft 4 by two power paths 8a, 8b mounted mechanically in parallel. There
is a permanent mechanical link between the upper shaft 2 and a rotary input
unit 9a of the path 8a, and between the upper shaft 2 and a rotary input
unit 9b of the path 8b.

30 Similarly, a rotary output unit 11a of the path 8a and a rotary output
unit 11b of the path 8b are permanently mechanically connected to the
lower shaft 4.

In the example shown in figure 1, these permanent connections are
made by a gear 12 attached to the upper shaft 2, meshing with input gears

35 13a, 13b rotatably attached to the input unit 9a and 9b respectively, and by



35 13a, 13b rotatably attached to the input unit 9a and 9b respectively, and
by -4 a gear 14 which is attached to the Jower shaft 4 and which nmeshes with
out put gears 16a, 16b attached to the oufput unit 1la and 11b,

respectively, for conmon rotation therewith. In the exanple shown, the input
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gi ven oper atintegrest ahesitgatios ponete thet hgo | pomer geansmdion ipatheafativt8a or
8b that is not in a 25 neutral position, as nodified by the upper transfer
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| ower transf | r et gear
14. The 1I%oca dgEerg% b?ttli&o Jsdlt% 1%@%’?@%%, tg;g'glrth%g |d8¥1\%§|"2|ael$¥?éﬁ1 one
path to the iopbegeamsandtheveat@ill geprartortaviecdifferént dinimdtets di fferent due to
the 3o different_transfer ratios. In

e A3 ok band BaR by FAT gl gk B SRR 531 o
SL ;\r/gdr ati 0.that @ chW? tAeWiwdr BBASINSSSIEH pBBishSa dad &b offeps SHOIDRSEIbIIRY Bof
choosing between three different gear ratios marked as Ia, IIa, IlIa and a
20 neutral Na, and Ib, IIb, IIIb and Nb respectively.
The gear ratio between the input and the output of a power
transmission path 8a or 8b is hereafter referred to as the “local gear ratio”.
The gear ratio of the transmission device in a given operating state
corresponds to the local gear ratio in the path 8a or 8b that is not in a
25 neutral position, as modified by the upper transfer ratio created by the
upper gear 12 with the input gear 13a or 13b and the lower transfer ratio
created by the output gear 16a or 16b with lower gear 14.
The local gear ratios of the two paths 8a, 8b can be identical from one
path to the other, as the overall gear ratios will still be different due to the
30 different transfer ratios. In particular, the two power transmission paths 8a
and 8b can both have, as one of their local gear ratios, a direct drive ratio.
The two power transmission paths 8a, 8b are subject to a shared
control device 17 that synchronises the gear ratio changes in the two power

transmission paths 8a, 8b.



control device 17 that synchronises the gear ratio changes in the two power
transm ssion paths 8a, 8b. -5 1In the very.schematic diagramin figure 1, the

control device 17 acts on a selective activator 18a of the path 8a and |8b
of the path 8b. Taking the exanple of the path 8a, the activator 18a
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devi ce according to the invention will now be described in the very general
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in the exanple shown in figure 1, of e other transm ssion path,
t he sane exadgscebefdn ghasedy igenerdl @@mpleaédigimdilng neutral position Nb.
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the other transmission path, 8b in the same example, is placed in its
20  corresponding neutral position Nb. Thus, in the example, the power is
transmitted via the transmission path 8a with the required overall gear ratio
and the path 8b is inactive.
As will be seen in the more specific examples below, each selective
activator 18a or 18b is not merely a dog or synchroniser, which would only
25 be capable of being engaged or disengaged without any load, but a coupling,
typically a friction coupling and more particularly a wet multi-disc coupling,
capable of modifying the rotating speed of the engine shaft in accordance
with the rotating speed of the vehicle’s wheels during gear ratio changes,
and also capable, at least for a starting gear of the vehicle (for example Ia),
30 of starting off the rotation of the lower shaft 4 and therefore the forward
movement of the vehicle from a situation in which the vehicle is stationary.
During a gear ratio change, the new gear ratio to be engaged typically
corresponds to the placing in neutral of the power transmission path that
was initially active, and the activation of a gear ratio in the power path that

35 was initially in neutral. The control device 17 synchronises the actuation of



During a gear ratio change, the new gear ratio to be engaged typically
corresponds to the placing in neutral of fhe power transm ssion path that
was initially active, and the activation of a gear ratio in the power path
that 35 was initially in neutral. The control device 17 synchronises the
act uat i on ofthegtwaactiviatonsti8eat Hits ta guinimdie jerksiatidhthe pesiokdsdariog twikicper i od
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transm ssion path remaining in neutral. 10 The exanple shown in figure 2
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I's no longer shown as it is obtained 15 by placing the three selective
activators iMYHhe- sane power transm ssion path, for exanple 8b in the
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activators so that when the vehicle is running, one of the selective activators
is always in a coupled state and all of the others are in an uncoupled state,

20  with gear ratio changes being achieved by uncoupling the activator that was
coupled until then, and switching another of the activators that was
previously uncoupled to a coupled state, in a synchronised manner.
Deactivation of the "old" activator can be progressive during progressive
activation of the "new" activator in a sense that the driver of the vehicle will

25 feel no interruption of the transmission of power to the wheels of the
vehicle.

In the two examples that have just been described, and in the
following examples, the two power transmission paths 8a and 8b are
kinematically independent of each other, apart from of course the fact that

30 their input units 9a, 9b mesh with the same upper gear 12 and their output
units 11a, 11b mesh with the same gear 14 on the lower shaft 4. This
specific feature distinguishes the invention from the transmission device of
the prior art, in which both power paths pass through the same secondary
shaft.



30 their input units 9a, 9b nmesh wth the same upper gear 12 and their
output units 1la, 11b nesh with the sanme gear 14 on the | ower shaft 4. This
specific feature distinguishes the invention fromthe transm ssion device of
the prior art, in which both power paths pass through the same secondary

shaft. In the ex?rggll\ e§gﬂ43%feisHOWn9iHr de ?a&ﬂ:hp[?mér Erraﬁgﬁgg%&\t tRaéahOIBa or
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illustrates aving at the corners of a “quadrilateral the
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8a and the ahg thBRfRphebite @F thEeratahhis§ibncvikentfebe hhikhésd.enbodi ment
the paths 8a and 8b have a differentiated structure to allow for better
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respectively_conprise:;, - firs nd second planet carriers 124a, 224a, -
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gears 127a, 227ajn2he rawi@Netighad 5i @nly trdapperhalff st Heaphdh Balghdtmdet
pi nions 128a, 228a that are eccCentric relative to the general axis 2la, and
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e coonr eoRBNALDE J IR P L R A2 ES aIDUP rbi Bdkeel! RING B i gRgfa 1o
ratios of the transmission device as a whole.
In the example shown in figure 5, the power path 8a comprises
around a single shared geometric axis 21a in a housing 22 (partially shown),

20 a first planetary gear train 123a and a second planetary gear train 223a,

which respectively comprise:
- first and second planet carriers 124a, 224a,
- first and second sun gears 126a, 2263,
- first and second internal ring gears 127a, 227a.

25 The planet carriers 124a, 224a rotatably hold planet pinions 128a,
228a that are eccentric relative to the general axis 21a, and each one of
which meshes with the corresponding sun gear 126a or 226a and the
corresponding ring gear 127a or 227a.

The first planet carrier 124a is attached to the input unit 9a and to the

30 second sun gear 226a. The output unit 11a is attached to the second planet

carrier 224a and to the first ring gear 127a.
The selective activators comprise :
- a brake 118a associated with the second ring gear 227a, to

selectively immobilise the ring gear ;



30 second sun gear 226a. The output unit 1la is attached to the second

planet carrier 224a and to the first ring gear 127a. The selective
activators conprise : - a brake 118a associated with the second ring gear
227a, to selectively immobilise the ring gear ; -8 - a clutch 218a that

joins the second Pl én@tjt%?ﬂﬁértr@izﬂé'%g‘q ﬁ@co%@dﬁﬁ@etsﬁﬁrrg@aﬁéé@d dhe
ted to th { t d -
connected to the OUEQéHndJ igﬂﬁ%bﬁ%s'e : cOhfEE el Aol fife gppqtg%glﬁlllt ]519aaﬁnan

a brake 318a to selectlve e first sun ge
to inpart to the fitha Othafgogé@rinmavan&r&a tangds to the output unit IIa a

speed which is nmultipli er a 1.0 _oyer the speed

| nput el enent 9a. Tﬁeb'@?&% g%{BSI%’ %%CP@@OUPM 'I5§a¥ﬁﬁé‘ysg rfgggfohz t ween
on the g@ne hand thanémayrtbaﬁqiaat Yo ge@firdtiind gedR 3a7a Zvpttandtothd betpither
hand 1o the selective coupling 218a. The output unit Ila is tubular and

surrounds a shaft 29BitchihecEPerf t‘”méda:llilt"ﬁwt'@igﬁ BY @hcemainsgesndadarP\esar
226a. It can Dbe seg.gkf gﬁé)ép_, BP?héjfrﬁ}Mtr@eﬁ'nl%ﬂE ghhe output Ila could have been

pl aced between the anetary gear trains, or the first ring gear 127a could
have been extendBt butpzdtelta gind lfaeymtdut tgeac Urtreeate dmrbtedabetWa@lnebly the
carry 15 there

tp 16 | dt
Che Yot crte haSd Webtho SfleraR” gBlr Srited e 13a an i Eted dhheE FROE o o
118a, 24%a, t%@%l@ém@é@ummgedlsa WMdrcﬁlﬂbu@ulelISIéJFESt@é’uIéﬁ%ﬂdaﬁIrird@rﬁéH a318a)
whi ch are annul ar around the general axis 2la, and behind which is forned

an annul ar c?rfbafb89331$>nﬂ6ﬁt'ﬂglé Bredden I i with He seemd sien sgeéé F2&6wotle cBPom
he 6562 T oB Rt 1, s S8l b bkl 1

pressuri sed o1 1558 CRMie 36 of
t he housi ng. bdtweenhtheaplanatbor g2aBaraink oh the frstaling @eart hz7a)rca$1$dm1as'ed oi |

arrives in the correspo ng cha r (nqt. shown t hr qu uct (not shown)
formed in thtée%rhﬁfe@%épg ﬁWf‘ﬂﬂbE@yé a el Cugy |?'é%t?(1]%e &}%{Fb}‘na F8dY been
describad, tiMreftheSfulpReadeiedba NAhich. wHbICthédrs b EQI%W,/ JUBAHSE4RN t5 &0, 1S
obt ai ned by activating the brake 118a, thus immobilising the second ring

gear 227a, angutgrer paasearan axinkand obthe peth.t he input unit 9a to the
output unit lla b'Vhé gglectlve activators 118a, 218a, 318a are activated by hydraulic

pistons 32 (see activator 318a) which are annular around the general axis
21a, and behind which is formed an annular chamber 33 for the pressurised

20  oil, on the side remote from the discs 34. For the two activators 118a and
318a, which are brakes, the pressurised oil is carried into the corresponding
chamber 33 by ducts 36 of the housing. For the activator 218a, which is a
clutch, the pressurised oil arrives in the corresponding chamber (not shown)
through a duct (not shown) formed in the shaft 29a.

25 With the general architecture that has just been described, the
first local gear ratio, which is a local reduction ratio, is obtained by
activating the brake 118a, thus immobilising the second ring gear 227a, and
the power is transmitted from the input unit 9a to the output unit 11a by the
second planetary gear train 223a. The brake 318a and the clutch 218a are

30 released and the gears 126a, 127a, 128a of the first planetary train 123a
are idling.

To obtain the second local gear ratio, which is a local direct drive gear
ratio, the two brakes 118a, 318a are disengaged and the clutch 218a is
engaged, so that the power is transmitted by the clutch 218a from the input



second pl anetary gear train 223a. The brake 318a and the clutch 218a are 30
rel eased and the gears 126a, 127a, 128a of the first planetary train 123a
are idling. To obtain the second |ocal gear ratio, which is a local direct
drive gear ratio, the two brakes 118a, 318a are di sengaged and the clutch

218a is end@da, theo oukput dpa whilerall Planeiasnigeass 1Rpa he2¢ruileBap 36 r om

the input -%8a tB4he-OuiiRyt 1la while all planetary gears 126a, 127a,
128a, 226a, 227a, 22%% arleaidl ing. For the third local gear ratio, the

clutch 218a is difwngegtdirdhecal lgear natike tBe &dutich 2h8rdedisangdgedhandthke

118a still bhein isengaged. The firs su ear.,l26a i NOW | iliLsed and
the pover | SRR Pl Gt R i pre R A B8 8 Pa MefRaact e AL by
means of st hesur gehr Al2&aeisahywIRdmobliisatdnadd Ibe OPew et iid) 8raaniitte@V fHof ithe
gear, i.e. a gear causing the output wunit 1la to rotate at a hi gher speed

than the i npGPutininit 8a.toTke gebpudl PpBalla byrmeanssaf shetfifst Pdarvri@rpiagsst ary

gear train i G4 e vab ont l.ane gear
trains 123b2t5%1ﬁi(£'—;l 355%‘%‘5655”9% -éha%e‘f?rhgllvﬁi %%ésrs’giéé %D%énﬁc ‘Wmngatﬁ%s& |'c and
128e, 228i amit228dp rotaichatpaihigher speey tharethaimpudl urieOeeThieegems2 G sun

ear 126b or 6 nd. the rin ear, 127b or 227 The t rin ears 127b
I 390 ar AETR AT s bao T MEPetah G il s aienan {1 3n The
first planet carrjid pagf#Bb sisatdareiing twd blmmdtanRUeat Ridindl 28pdah@ 128D

second sun gear 226b. To obtain the first l|ocal géar ratio, a brake 118b
sel ecti vel y bytnfisbplange ininasfaregnoyniedyinpairg 6lz8i Bndob28en22Beandciifie,| ocal

J2b. 20 To ST TREHY AGREbaleaL s eV EET hR S PGo 1BER T 2580 gcar
ratio, a clatdbthatidh geredabvet §2Zbnnects the input unit 9b and the output

unit 11b to each_other. transm'?si on devi and wit

reductive transfefhe F‘ﬁ?irg‘vgatgtgatﬁgﬁ?h@r@p%% b@ﬁ%facttafh%ﬁatot fach rﬁ’ﬁﬂ?"aégg':tha in
the first; pagfe 8arpurRSudiban eteenst PRNePRAFriehablplisaBttabhed itBPtHe YL 90
in the second path 8b, the follow ng conbination is obtained, for exanple:
- first overunit 9§eand tmthesedand skregkar 826bocal gear ratio of the first path
To obtain the first local gear ratio, a brake 118b selectively
immobilises the first sun gear 126b. To obtain the second local gear ratio, a
brake 218b selectively immobilises the second planet carrier 224b.

20 To obtain the third local gear ratio, which is a direct drive gear ratio, a
clutch 318b selectively connects the input unit 9b and the output unit 11b to
each other.

With this transmission device, and with a more reductive transfer
ratio between the upper shaft 2 and the input unit 9a in the first path 8a

25 than between the upper shaft 2 and the input unit 9b in the second path 8b,
the following combination is obtained, for example:

- first overall gear ratio with the first local gear ratio of the first path
8a;
- second overall gear ratio with the first local gear ratio of the

30 second path 8b;

- third overall gear ratio with the second local gear ratio of the
second path 8b;

- fourth overall gear ratio with the local direct drive of the first path
8a;



8a; - second overall gear ratio with the first local gear ratio of the 30

second path 8b; - third overall gear rati.a with the second |ocal gear ratio
of the second path 8b; - fourth overall "gear ratio with the |local direct
drive of the first path 8a; -10 - fifth overall gear ratio wth the | ocal

direct drive of the EEco¥RI2pAaRr raHo vkt the oca legéaﬂrwstqf&hw $8¢oPAePathi r d

| ocal gear ratio (oggr%wdve) of the first path 8a. 5 In this enbodi nent,

the two planetary geaf trains 123a, 223a and the clutch 218a of the path 8a
are three power stubspxigearhiatio atith tiperthirdviecy! gear patial (wlerdride hof ithet ed
in turn, between thg itnFE)L{b %Iserrent 9a and the output element 1la. Simlarly
the two planetary g I3t R, 123b, 223b and the clutch 218b of the second

path 8b are threelrstHis Eﬁ’ﬂﬂvﬁlmeh@nﬂﬁdtv&@pwaﬁyl %@ér)’trbrhspﬂ%@i%)@h\d&ﬁ@ t he
i nput el enent 9b. and the out Rut el ement 11b. Each sub-path is actlvat ed

and deact i vatletrhoy18a6f tbamati Paace trﬂﬁ‘?@oW?"nQUbT%B%&h'%Iaie orergtivelygl e
coupl i ng ”eaI'HSPaF@T%l S&r{dJ%EHbgtéEF ir? thFﬁ”BEhﬁé%r?"thQ?\Hp%%.%%ﬁt%seaﬁa‘bch%at hs
such as two planetary gear trains and a cl h, "1 n "whi each gear ratio of
the 15 over alhﬂpusteﬂ&mem & 1bs Sobtlailypede l:tyvoaplane'aa*ryrg;eaar tvaimgl B231n| 223b wed

coupling is nt ageous,in_the conte of the invention as the
control of '%6(}@?&%9 yéﬁ' g eeAN4 P ?tﬁ? ? be € re§bls§) SPHHSi AI'EN9IeFhi ch
al so  siypl '6¢>@\%t|§/é§ myﬂsm'nenbé@«veémtm iR éF@r'ﬁbh@'% AP khe dutsut SR nbert
pat hs 8a and particularly, to switch fromone gear ratio to

anot her, an ht®i Eachr Sgbmﬁtbs is] 1@gtivated opn@ 1geantivated npy ythse aupdingaged, and
anot her suc@n q‘{dnmato%%%abewlﬁlayﬁpg atrc&d lﬂberqeaﬁg.t her in the same path or

in the other r'se ein ShPsR8t"1imited to the exanpl es
descri bed and 25ﬂsé1cssmmﬂreowf ai ransmidsibrb elevimgdewitbr three esubipatiisveu piovesr

transm ssi Cmt gtpqghetary gear trains and a clutch, in which each gear ratio of the

15 overall structure is obtained by activating a single selective coupling is
particularly advantageous in the context of the invention as the control of
each power path 8a or 8b is thus considerably simplified, which also
simplifies the synchronisation of the controis applied to the two paths 8a and
8b.

20 More particularly, to switch from one gear ratio to another, an
activator such as 118, 218 or 318 must simply be disengaged, and another
such activator must simply be activated, either in the same path or in the
other path.

Of course, the invention is not limited to the examples described and

25 shown.

Provision could be made for more than two power transmission paths.

For example, a third path could be made up of direct drive between
the upper shaft 2 and the lower shaft 3.

Paths like 8a and 8b can be produced, but even easier to control with

30 just one brake for each local gear ratio, i.e, with no clutches at all. However,
as the braked unit would systematically act as a reaction member engaged
by another gear unit, there would no longer be a local direct drive gear

ratio.



For exanple, a third path could be nade up of direct drive between the
upper shaft 2 and the | ower shaft 3. Pat_hﬁ__l i ke 8a and 8b can be produced,
but even easier to control with 30 just 'one brake for each | ocal gear
ratio, i.e. with no clutches at all. However, as the braked unit would
systematically act as a reaction nenbeCLéd¥2ged by another gear unit, there
woul d no longer be a local direct drive gear ratio. -11 CLAIMS 1 - A

mul tiple gear ratio transm ssion device, adapted to connect an engine to a
| oad such as a not or Avshitiple geaomatiostiragsmissioradevigpeadabtéd t¢ Zpnneet anl ower

shaft (4), -_connected_tao each other by at |east .two power paths (8a, 8b),
at least ong'9gfc iacl(rj?aaeﬁlﬁc e &MY SVE/Ehf %DéHPr'F'Qgi'os, the gear ratios
differing fromone patipped shaet (5, between the upper shaft and 10 the | ower

!

shaft, - on each power path, selective activators (18a, 18b; 118a, 218a,
318a, 118b, 218b,- 38dByefshatt(@dti sh each determined gear ratio and to

3 ; 118b, 21 . e t th
eactivate in terms cohnOQWRIol EAISBHAS B o neéﬁaa&%gbga%&hgggr £radpaq Lhe

path defining the atorenenti oned determ gear ised in
that: - the connect iesst meenwefwhidnedefipes ab heefst t(@) gemdratioss dpecgeareratipsut

unit (9a, 9b) of each.of the power ths (8 8 i S pernmanent: and 20 -
the selective acti vgﬂigqrg‘% ré)rgforée @Eﬁ(‘l&&l g? & )N(?rep’a %UPBEEO%F% af‘%e
speed of;¢ he engi neth®|dhier sipsred of the load. 2 - A device according to

claim1l1, characterised in that the selective activators are wet nulti-disc
friction couplings ©EDIGCh Pogwer pAtBa selectige, activerprs $18a) 18p5 13.8a, Rfai ce

S0 L O\ o 3185, LU A Bty Mokt BOF B,
connect a reaction reoterdéactivabeisitagng 22 podiertthendmzsiom sisle@st one path
other than the path defining the aforementioned determined gear

15 ratio,
characterised in that:

- the connection between the upper shaft (2) and a respective input
unit (9a, 9b) of each of the power paths (8a, 8b) is permanent;
and

20 - the selective activators are of a gradual type and/or able to adapt

the speed of the engine to the speed of the load.

2 - A device according to claim 1, characterised in that the selective
activators are wet multi-disc friction couplings (118a, 218a, 318a ; 118b,
218b, 318b).

25 3 - A device according to claim 1 or 2, characterised in that at least
some of the selective activators are brakes (118a, 318a, 118b, 218b) that
selectively connect a reaction member to a housing (22) of the transmission
device.

4 - A device according to any one of claims 1 to 3, characterised in

30 that each power path (8a, 8b) is kinematically independent and comprises
an output unit (11a, 11b) permanently connected to the lower shaft (4).

5 — A device according to any one of claims 1 to 4, characterised in
that the two power paths (8a, 8b) are approximately identical and are

capable of obtaining between their input unit (9a, 9b) and their output unit



device. 4 - A device according to any one of clains 1 to 3, characterised in
30 that each power path (8a, 8b) is kinematically independent and conpri ses
an output unit (1lla, 11b) permanently corfécted to the | ower shaft (4). 5 -
A device according to any one of clainms 1 to 4, characterised in that the
two power patlis,(18d)) ®lentiaakelcgppgear nattied, ybutdare comhecind tar the cppablsbafif

obt ai ni ng be en, their input i 9 9 their ut unit -12 (11a,
11b) identi CW%"JQF%b%é?wga?ﬁ‘%@,(am'&‘a?éjl'j%%rﬁﬁ‘gé fe[\r ratLE e upper shaft (2)
and/ or the |ower ghahtdévite dccbrdaingitbf@i\eohet sfaciafims 1r 6 I5). cHaractdridgedi iee

according to any one of clains 1 to 5 characterised in  that each power
path (8a, sbihateachpawear Rathy{8ap8R) '%F?%%l?led)rﬁ/@cabﬁ'ﬂ’e?ta@”\ﬁe gsar ratiae devi ce

according, {0 any pnea0flehaldiRordihg 6, arﬂh%hécéfe&lh?rﬁ? 1 o 6, "Haraetehiseal ot ! ve

activator can be p aced In a neutr state, so that ea gear ratio o
power path |tsl'1abtﬁaanhnsde@yvqalaatjvmracm hglmae&d irvat neutiral atateasoithat ezbcht at e,

activator's oRoTnE bt G cpal it Eoidifes Y Bidins %1shie SENEHHTan

accordi ng t og&natedsstate, cWangfstrﬂe boweér ;ﬁtar.@cpnate@e.d néutrdlhahedt all @fistheone
sai d power path (8a, 8b) rises subpaths, each corresponding to a

respective Iiﬁ:‘é@"@éé@tl\t‘%@rﬁ)gpmﬁ BAWSF patibane dua Neelstete. |y in paral | el

bet ween the i nput un'Atdé\%ée %P))rqqﬂg t{)h%)pg},guéf ﬁgh{,s ({3 cf}ﬂa%ctt Ee8a|{1

devi ce accordlng 0 any one o aracteri sé

| east one of tHadteapdeest pmehs;a(cbrpnwerespaam (wsebt)neombaleei; asybmths, dachi n
(123a, 223a; 123b, A devi ce, accordi ng E one of clains 1 to
l&wé&m

8, char acterF%”éﬁqu{‘de\aFO af I'EsReCtiR losBh @fan He@ Bt RE€ c SARYSEs

first and Seﬁ@&ﬂan%@ll@'u@%@r@ﬂlé{ &Q%ehrtﬁ'eriﬁpﬁ@%%h (29%23382 arﬁ@%ﬁ@cddmﬁﬁhamt
conprising: - first and second planet carriers (124 24b) ,

pl anet  pini oha, drld)nounted in pairs (128i, 128e; 228i, 228e) in series, -
o5, 5 seeond 51 aSgayite akERBiog3Ehiny opeldr Bhidd BSFEKRTHERBN R,
the out put ufHdt at least one of the power paths comprises at least one planetary gear
train (123a, 223a; 123b, 223b).
10 - A device according to any one of claims 1 to 8, characterised in
that at least one (8b) of the power paths comprises first and second
20  planetary gear trains (123b, 223b), respectively comprising:
- first and second planet carriers (124b, 224b), in which the planet
pinions are mounted in pairs (128i, 128e; 228i, 228e) in series,
- first and second sun gears (126b, 226b),
- first and second ring gears (127b, 227b),
25 in that:
- the two ring gears (127b, 227b) are attached to the output unit
(11b),
- the first planet carrier (124b) and the second sun gear (226b) are
attached to the input unit (9b),
30 and in that the selective activators comprise:
- a brake (118b) for the first sun gear (126b),
- a brake (218b) for the second planet carrier (224b),
- adirect drive clutch (318b).



(11b), - the first planet carrier (124b) and the second sun gear (226b) are
attached to the input unit (9b), 30 and in that the selective activators
conprise: - a brake (118b) for the firstisun gear (126b), - a brake (218b)
for the second planet carrier (224b), - a direct drive clutch (318b). -13
11 - A device acqgqrdi any f ai o] 10, agacterphsed in
that at | east onecﬁ( Sa?QoégYIEg Bgé\/\bg(rj% a'fths aggnép%sgg g:élrré? zlingg ée%gngb’

pl anet ary geherdatarised (MLB8H, atA88st) one E8qpeof theepgwepppthisscorgprises firstt amhd

2260) . © 11 PEEORAERBNorS oo 2 3p1 2730 o RR VG RRERTSINL e fir st

ring gear (127a) -gndt bhe s&@@@@@léﬂe@&%’?rié@(ﬂﬂa,(2%2%2 are attached to the
output unit (lla), 10 - the first planet carrier (124a) and the second sun

gear (22Ba) are -ditrthaRegerend meniafsns (LAP2, 2283), and in that the selective
activators conpri_sfgt ?né‘s%é‘#@rﬂg g@a?}iéggyamgﬁ)acond ring gear (227a), - a
€ a a), I's -

brake (318a) for t I'rst sun g ‘a direct drive clutch
(218a). 12 {nAhatevi ce according to any one of clains 1 to 11, characterised

in that at |east one of the inpu i\ts and output units I on each
path (8a) is |ocatt¥ ﬁrr?tawq ﬂ?grr M@@”%Z@% FFS?]”‘%QQ‘%?&FTH@ ééé?giﬁr%nds
of the path. 20 13ittadhetetd a5t 8GERRAIMEY(IM)any one of claims 1 to 11,
characterised in that the output unit and the input unit on each path are

axi al | yladj acent ,- ithe fiesttnlangtagaraier ddd4spanidaihecseront! suregpar §2263a) arey
devi ce according to t?%’heod@o Q{eeﬁ‘@?k'mﬂtlgéraﬁhl?” characterised in that it

conprises controls ? capa sync ising the gradual placing 25 of
a sel ecti ve ametinvihbothé Bekectieatacavatiratcempride:t he gradual placing of anot her

sel ective actl vat_ora ibpal?en(fllcéaia)v otretﬂesste%})re\d ring gear (227a),
- a brake (318a) for the first sun gear (126a),

15 - a direct drive clutch (218a).

12 - A device according to any one of claims 1 to 11, characterised in
that at least one of the input units (9a) and output units (11a) on each path
(8a) is located in an intermediate position between the spatial ends of the
path.

20 13 — A device according to any one of claims 1 to 11, characterised in
that the output unit and the input unit on each path are axially adjacent, in
particular at one spatial end of the path.

14 - A device according to any one of claims 1 to 13, characterised in
that it comprises controls (17) capable of synchronising the gradual placing

25  of a selective activator in a neutral state with the gradual placing of another
selective activator in an activated state.



