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Description
Technical Field

[0001] This invention relates to a propulsion system for a self-propelled vehicle with multiple electric drive units.

Background Art

[0002] A propulsionsysteminaccordance with the preamble of claim 1 is disclosed in US 2011/0040434 A. In propulsion
systems for self-propelled vehicles in which a mechanical transmission, which sends power to the driving wheels of the
vehicle and receives at input the power supplied by an electric motor by means of a clutch coupling and a gearbox with
a moderate number of gears, the continual search for construction solutions able to develop increasingly high propulsive
powers, with drive units that at the same time are compact, clashes with implementation problems which are quite difficult
to overcome.

[0003] In fact, itis known in general that in an electric drive unit, referable for example to the modem brushless motors
type, motor performance is directly linked to the dimensions of the motor.

[0004] Consequently, to obtain an increase in the torque, the diameter of the electric motor can be increased, or the
body of the motor can be lengthened; or both of those alternatives may be adopted simultaneously.

[0005] However, the practical application of such ideas is not entirely easy. In fact, considering a drive unit of a light
vehicle such as a motorcycle, and, more particularly, considering a solution such as that described and illustrated in a
document by the same Applicant, which integrates as one unit in a compact motor body with reduced dimensions an
electric propulsion unit, a gearbox and a clutch coupling interposed between and directly connected to them, it can be
seen how the freedom of construction quickly reaches limits which in practice cannot be exceeded, unless using special
materials which are not commonly used for the construction of such drive units.

[0006] In fact, in the above-mentioned solution the driving shaft of the electric motor is directly connected to the clutch
by means of a pair of gears. A primary gear is supported by the driving shaft. A secondary gear is in the form of a ring
gear supported by a clutch housing and coupled with the primary gear. If in that configuration an attempt is made to
increase the power that can be supplied by the motor in accordance with the construction approach of increasing the
motor diameter, then it is automatically necessary to modify the centre-to-centre distance between the primary and
secondary gears. However, an increase in the centre-to-centre distance involves increasing the primary gear tip speed.
But since said speed cannot be increased indefinitely, it quickly becomes apparent that the maximum power that the
electric motor can supply is subject to mechanical limits which cannot be surpassed.

[0007] Alternatively, adopting the construction approach which in contrast involves increasing the size of the motor in
the axial direction of the driving shaft, the motor obtained is more powerful, but with greater axial extension, which - if
used for example to propel a motorcycle - is not without limits since the increased axial extension means that there has
to be a reduction in the maximum lateral angle of inclination that the motorcycle can adopt when negotiating a bend
without the motor interfering with the ground.

Disclosure of the Invention

[0008] The aim of this invention is to overcome the above-mentioned disadvantages with an embodiment which com-
prises coupling to a single clutch ring gear two or more brushless electric motors, positioned around the periphery of
the ring gear.

[0009] The technical features of this invention, in accordance with the above aims, are clear from the content of the
claims herein, in particular claim 1, and from any of the claims directly or indirectly dependent on claim 1.

[0010] A first advantage of that invention is the fact that a significant increase in power is achieved practically without
any appreciable increase in the width of the motor, that is to say, of the motor body housing the electric motors or their
component parts. Therefore, there is no limitation on the vehicle lateral angle of inclination, that is to say, speed when
negotiating a bend, compared with lower powered known vehicles.

[0011] A second advantage of the invention is the fact that, having two or more motors coupled with the same clutch
ring gear, it is possible to increase the autonomy of the vehicle, since the performance of the motors can be modulated
individually, so that it is even possible to temporarily stop one (or several) of them operating so as to obtain economical
performance.

[0012] A third advantage of the invention is the fact that, having two or more motors coupled with the same clutch ring
gear, it is possible to use software to manage the temperature of the individual motors, sending greater quantities of
current to the motor with the lowest temperature, then inverting the function when the condition between the various
motors changes.

[0013] Having an overrunning (or freewheel) coupling between the friction clutch coupling and the driving shaft of the
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motor or motors means that it is possible to also have the further advantage of preventing the slowest motor from braking
the fastest motor and/or being able to use different gear ratios to increase performance or efficiency, or to increase the
acceleration or top speed, of the vehicle.

[0014] Adopting two separate operating and control systems for each motor gives the further advantage of being able
to have a safety backup unit in the event of a fault in one of the motors or one of the electronic control units.

Brief Description of the Drawings

[0015] Further features and advantages of this invention are more apparent in the detailed description which follows,
with reference to the accompanying drawings which illustrate preferred, non-limiting embodiments of the invention, in
which:

- Figure 1 is a schematic diagram of a propulsion system according to the invention;
- Figures 2 and 3 are perspective views of the system as a whole, seen from two opposite viewpoints;

- Figure 4 is a side view of the system of Figures 2 and 3;
- Figure 5 is a front assembly view of the system;

- Figure 6 is a cross-section of the system along the line VI - VI of Figure 5.

Detailed Description of the Preferred Embodiments of the Invention

[0016] With reference to the accompanying drawings, Figure 1 schematically illustrates in its entirety a propulsion
system for a self-propelled vehicle which basically comprises a drive unit 33, 15 which - powered by electric batteries
(not illustrated) - generates mechanical power at output; and a mechanical transmission 6 which receives at input the
power generated by the drive unit 33, 15 and conveys it at output to one or more driving wheels 7 for generating the
advancing motion of the vehicle relative to the ground.

[0017] The drive unit 33, 15 - particularly advantageous for use for example on a motorcycle, without thereby limiting
the scope of the invention - comprises in particular a motor body 15 which - positioned upstream of the mechanical
transmission 6 [Figure 1] - integrates and contains in a single body [Figures 2 to 5]:

- electric propulsion means 30;

- afriction clutch coupling 4 operatively positioned downstream of and mechanically connected to the electric propul-
sion means 30; and

- agearbox 5 with discontinuous gear ratios [Figure 6], having an input shaft 17 connected to the clutch coupling 4
and an output shaft 18 coming out to the outside of the motor body 15 and connecting to the mechanical transmission 6.

[0018] More particularly, the electric propulsion means 30 comprise two or more brushless motors 2 equipped with a
casing 38 housed in the motor body 15 and in turn containing - as components - a stator 12 and a rotor 13. Each motor
2 comprises a respective driving shaft 3 provided with a pinion 19 which is coupled by meshing with a predetermined
ratio to a single, shared ring gear 31, supported by the clutch coupling 4. Therefore, the vehicle is propelled with a total
gear ratio between the driving shaft 3 and the gearbox output shaft 18 which is the product of two ratios: a fixed primary
ratio, determined by the meshing ratio of the pinion 19 and the ring gear 3; and a variable secondary ratio, determined
by the meshing selection adopted for the gears 36, 37 of the gearbox 5 while driving the vehicle.

[0019] Preferably, the electric propulsion means 30 comprise overrunning or freewheel couplings 32 operatively po-
sitioned between each driving shaft 3 and the respective pinion 19. Said freewheel couplings 32 are shown in symbol
form in Figure 1. In practice, when making the drive unit, they can be associated directly with a bearing interposed
between the pinion 19 and the driving shaft 3.

[0020] In that way, the permanent meshing of the pinions 19 with the ring gear 31 being equal, if the individual motors
2 were to operate at different operating speeds, the slowest motor would be prevented from having a braking action on
the faster motor or motors, as explained in more detail below.

[0021] The brushless motors 2 shown in the drawings are limited - by way of example only - to two, which are identical
to each other. It shall be understood that said number is provided by way of example only, without limiting the scope of
the invention, since there could be as many motors 2 as can fit in the geometric space around the clutch coupling 4. It
is also possible to have combinations of different brushless motors 2, or the same brushless motors 2 but configured
with different primary ratios, so as to obtain electric drive units 33, 15 able to provide different performance according
to the various operating needs.

[0022] To allow individual control of each motor 2, the system 1 preferably comprises, although without limiting the
scope of the invention, independent actuators 8 for each motor 2, controlled by control means symbolically illustrated
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by the block 35.

[0023] Said control means 35 may activate selective operation of the brushless motors 2 automatically - managed by
amore general electronic control unit equipped with dedicated hardware and software - or may be controlled by deliberate
commands issued at will by the driver of the self-propelled vehicle which uses the drive unit 33; 15.

[0024] Among the many possibilities for automatic control which can be performed by the control means 35 - and
which can be managed by the dedicated control software - is the possibility of managing the actuators 8 of the brushless
motors 2 depending on a predetermined control parameter, for example the current operating temperature of the motor 2.
[0025] In practice it is possible to programme the control means 35 in such a way that a predetermined motor 2 which
has reached an excessive temperature threshold is switched off (or supplied with reduced current) to allow it to cool and
begin operating again at full capacity after a time suitable for eliminating the heat.

[0026] The invention may have many alternative embodiments, all covered by the same inventive concept. These
may even include construction solutions comprising motors 2 without their own casing 38, whose casing is formed only
by the motor body 15 - for example made of aluminium alloy - shaped in such a way that it has cavities in which it is
possible to directly insert the stator 12 and the rotor 13 of the brushless motor 2.

[0027] The invention fulfils the preset aims, having many advantages, as already partly indicated.

[0028] These include the advantage of obtaining a significant improvement in performance.

[0029] In fact, the use of two or more motors 2 meshing on the same ring gear 31 of the clutch coupling 4, allows
multiplication of the torque transferred, while keeping the overall dimensions of the drive unit 33, 15 low. In this way, the
motors 2 used do not have to operate at top capacity to provide good performance as is the case when using a single
motor 2, given the ease with which very high performance can be achieved and considering the increase in overall
efficiency that can be derived from the greater output of a small sized motor compared with a large motor.

[0030] In other words, with the system 1 according to the invention the motors 2 are used within their nominal values
for greatest efficiency.

[0031] That advantage is very clear with reference to the appended table in which - by way of example - a comparison
is made between the performance of a drive unit 33, 15 equipped with a single motor 2, having a maximum nominal
torque of 25 Nm, and with two motors 2 which have an identical electrical configuration, but with a maximum nominal
torque of 12.5 Nm.

MAX. torque kW RPM Max. A
25 Nm 75 31.42 | 4000 | 350A
12.5 Nm 38 16 4000 160A
12.5 Nm 38 16 4000 160A
Sum of thetwo motors | 76 32 4000 320A

[0032] As can be seen from the table, using two motors 2 gives a big advantage in terms of use of maximum current,
despite the maximum power and maximum torque available being practically identical in the solutions using one and
two motors. In this case it is easy to understand that without overhauling the dimensions of the entire unit, using two
motors 2 for example rated 16.5 Nm - that is to say motors 2 just a little longer than those indicated in the table - it is
possible to increase the performance and achieve power values of around 46 kW: something that is absolutely impossible
with a single motor 2 of the conventional type.

[0033] Another considerable advantage of the invention is an increase in the autonomy of the self-propelled vehicle.
[0034] In fact, as may be inferred from the table above, the performance being equal, there is a noticeable reduction
in current used. For an electrically propelled vehicle, that is a very important aspect. Even more important is the fact
that, being able to control the current sent to the motor or motors, if one reduces the current the performance of the
vehicle will be reduced in proportion to the programmed reduction, but it will also have reduced consumption.

[0035] Yet another advantage is the possibility of managing the operating temperature of the motors.

[0036] In fact, as is known, one of the main problems of current electric vehicles is overheating of the motors due to
the heavy use they are subjected to. In most vehicles the motors are positioned in locations where natural heat dissipation
is difficult, therefore, to cool them complex and expensive air or liquid forced cooling systems are developed. Moreover,
with the advent of new technologies applied to batteries, increasing autonomy for use is achieved and therefore longer
continuous use times, meaning more motor overheating.

[0037] In the multiple drive unit system according to the invention, each motor 2 has inside it an analogue thermal



10

15

20

25

30

35

40

45

50

55

EP 2 709 868 B1

probe which transfers all data to a control printed circuit board. The current supplied to the individual motor 2 can therefore
be modulated - by means of software - depending on the temperature of the individual motor. Since the current supplied
to the motor is directly proportional to its heating, in this way it is possible to modulate the current of the individual motor,
reducing the amount supplied to the hottest motor and increasing the amount supplied to the coolest motor. Once the
temperature has gone down, if necessary the software will invert the values, keeping them balanced between one motor
and the other: all of this without the driver noticing and without him having to intervene in any way.

[0038] The use of a multiple drive unit system also allows different motor configurations intended to cater for different
requirements, such as high performance or operating autonomy.

[0039] Infact, since it is possible to use different gear ratios between the pinion of each motor and the clutch coupling
ring gear, it is possible to significantly increase the speed of the gearbox output shaft and to have the electric drive unit
reach speeds of rotation similar to those of conventional internal combustion engines. To understand the importance of
such aspects, it should be noticed that a constant problem for the electric drive unit is that of the correct ratio of speed
to torque. If there is an excessive increase in the speed (motor number of revolutions in the unit of time; rpm), then
torque (Nm) is lost, since in an electric motor torque is usually at its maximum at zero rpm and is reduced as the rpm
increases. With the freewheel system on the pinions of the individual motors, each motor can be connected to the clutch
ring gear with a different reduction ratio (primary reduction ratio). That allows an enormous flexibility and advantage for
the drive unit 33; 15, since it is possible to use first a higher torque transferred by the motor 2 connected with the greater
reduction ratio, and then, having reached the maximum rpm, to use the greatest number of rpm transferred by the other
motor or motors, having smaller reduction ratios.

[0040] In practice, if motors which all have the same top speed are used, and if said motors are equipped with different
pinions, the consequent different reduction ratios may transfer to the gearbox 5 a greater number of total revolutions.
In fact, assuming for example that there are two motors 2 connected to the clutch ring gear 31 and both revolving for
example at 4000 rpm; and also assuming that a first motor 2 is connected with a 1/4 ratio (between its pinion 19 and
the ring gear 31 of the clutch coupling 4) while the other motor 2 is connected with a 1/2 ratio, then at start-up the first
motor 2 will transfer a greater torque to the clutch ring gear 31, thanks to its greater mechanical reduction or step-down,
but will be able to contribute to motion until its maximum revolutions are reached equal to 4000 rpm, corresponding to
1000 rpm by the clutch ring gear 31, while the second motor 2 can continue accelerating, since when the ring gear 31
is revolving at 1000 rpm this motor 2 is still only revolving at 2000 rpm, therefore at 50% of its top speed of 4000 rpm.

[0041] Therefore, this second motor 2 will continue vehicle acceleration until the ring gear 31 reaches 2000 rpm. In
such conditions, the overrunning or freewheel coupling 32 installed on the first motor 2 prevents the first motor 2 from
being made to overrun, or it prevents the first motor 2 from having a braking action on the second motor 2. Therefore,
thanks to the freewheel coupling, the pinion 19 of the first motor 2 will rotate faster than its own shaft 3 which will continue
to rotate at the maximum revolving speed of that motor 2.

[0042] In conclusion, by suitably selecting the number of brushless motors 2 to be associated with the same ring gear
31 and suitably selecting the primary gear ratios it is possible to build an electric drive unit whose mechanical propulsion
features are suitable for the application in question.

[0043] Another advantage is the fact that the presence of two separate operating and control units 8, one for each
individual motor 2, allows an entire safety backup unit to be present, which can advantageously be used in the event of
a fault in one of the motors 2 or one of the operating and control units 8 which control them.

[0044] The invention described above is susceptible of industrial application and may be modified and adapted in
several ways without thereby departing from the scope of the claims. Moreover, all details of the invention may be
substituted by technically equivalent elements.

Claims

1. A propulsion system for a self-propelled vehicle comprising a motor body (15) which is associated with a mechanical
transmission (6) conveying motion to the driving wheels (7) of the vehicle, and which integrates and contains in a
single body electric propulsion means (30), comprising at least several components (12, 13) of a brushless rotary
motor (2); a clutch coupling (4) located downstream of and mechanically connected to the electric propulsion means
(30); and a gearbox (5) with discontinuous gear ratios, having an input shaft (17) connected to the clutch coupling
(4) and an output shaft (18) coming out to the outside of the motor body (15) and connecting to the mechanical
transmission (6); the system (1) being characterised in that the electric propulsion means (30) comprise the
components (12, 13) of at least two brushless motors (2), each equipped with a respective driving shaft (3) provided
with a pinion (19) which is coupled by meshing with a predetermined ratio to said clutch coupling (4).

2. The system according to claim 1, characterised in that the electric propulsion means (30) further comprise at least
one freewheel coupling (32) operatively positioned between a driving shaft (3) and a respective pinion (19).
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The system according to claim 1 or 2, characterised in that the brushless motors (2) are identical.
The system according to claim 1 or 2, characterised in that the brushless motors (2) are different to each other.

The system according to any of the foregoing claims, characterised in that the brushless motors (2) can be operated
selectively.

The system according to any of the foregoing claims, characterised in that it comprises control means (35) designed
to selectively activate actuators (8) of the brushless motors (2) depending on at least one predetermined control
parameter.

The system according to claim 6, characterised in that the control means (35) selectively activate the actuators
(8) of each motor (2) depending on the current operating temperature of the motor (2).

The system according to any of the foregoing claims, characterised in that the brushless motors (2) can be operated
selectively by means of commands issued by the vehicle driver.

The system according to any of the foregoing claims, characterised in that the motor body (15) is an integral part
of a housing (38) for containing the components (12, 13) of the brushless motors (2).

10. The system according to any of the foregoing claims, characterised in that the self-propelled vehicle is a motorcycle.

Patentanspriiche

1.

Ein Antriebssystem fir ein selbstangetriebenes Fahrzeug, das einen Motorkdrper (15) umfasst, der mit einem
mechanischen Getriebe (6) verknlipft ist, das die Bewegung an die Antriebsrader (7) des Fahrzeugs Ubertragt, und
der in einem einzigen Kdrper elektrische Antriebsmittel (30), die mindestens mehrere Komponenten (12, 13) eines
birstenlosen Rotationsmotor (2) umfassen, integriert und enthélt; ein Kupplungsgelenk (4), das sich nach den
elektrischen Antriebsmitteln (30) befindet und mechanisch mit diesen verbunden ist; und ein Getriebekasten (5) mit
abgestuften Getriebeverhaltnissen, der eine Eingangswelle (17) hat, die mit dem Kupplungsgelenk (4) verbunden
ist, und eine Ausgangswelle (18), die an der AuRRenseite des Motorkérpers (15) austritt und mit dem mechanischen
Getriebe (6) verbunden ist; das System (1) ist dadurch gekennzeichnet, dass die elektrischen Antriebsmittel (30)
die Komponenten (12, 13) von mindestens zwei birstenlosen Motoren (2) umfassen, die jeweils mit einer entspre-
chenden Antriebswelle (3) ausgestattet sind, die mit einem Ritzel (19) versehen ist, das durch Einrasten in einem
bestimmten Verhaltnis an besagtes Kupplungsgelenk (4) gekoppelt ist.

Das System nach dem Patentanspruch 1, gekennzeichnet dadurch, dass die elektrischen Antriebsmittel (30)
aulRerdem mindestens eine Freilaufkupplung (32) umfassen, die operativ zwischen einer Antriebswelle (3) und
einem entsprechenden Ritzel (19) positioniert ist.

Das System nach Patentanspruch 1 oder 2, gekennzeichnet dadurch, dass die biirstenlosen Motoren (2) identisch
sind.

Das System nach Patentanspruch 1 oder 2, gekennzeichnet dadurch, dass die birstenlosen Motoren (2) ver-
schieden voneinander sind.

Das System nach jedem der vorhergehenden Patentanspriiche, gekennzeichnet dadurch, dass die birstenlosen
Motoren (2) gezielt betrieben werden kénnen.

Das System nach jedem der vorhergehenden Patentanspriiche, gekennzeichnet dadurch, dass es Steuerungs-
mittel (35) umfasst, die dazu entworfen wurden, um-in Abhangigkeit von mindestens einem vorher bestimmten

Steuerungsparameter - gezielt Stellglieder (8) der blirstenlosen Motoren (2) zu aktivieren.

Das System nach dem Patentanspruch 6, gekennzeichnet dadurch, dass die Steuerungsmittel (35) die Stellglieder
(8) jedes Motors (2) aufgrund der aktuellen Betriebstemperatur des Motors (2) gezielt aktivieren.

Das System nach jedem der vorhergehenden Patentanspriiche, gekennzeichnet dadurch, dass die birstenlosen
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Motoren (2) durch Steuerbefehle, die vom Fahrer des Fahrzeugs gegeben werden, gezielt betrieben werden kénnen.
Das System nach jedem der vorhergehenden Patentanspriiche, gekennzeichnet dadurch, dass der Motorkérper
(15) ein wesentlicher Bestandteil eines Gehauses (38) ist, das die Komponenten (12, 13) der blrstenlosen Motoren

(2) enthalt.

Das System nach jedem der vorhergehenden Patentanspriiche, gekennzeichnet dadurch, dass das selbstange-
trieben Fahrzeug ein Motorrad ist.

Revendications

10.

Un systéme de propulsion pour un véhicule autopropulsé comprenant un corps de moteur (15) qui est associé avec
une transmission mécanique (6) transmettant le mouvement aux roues d’entrainement (7) du véhicule, et quiintégre
et contient dans un corps unique des moyens de propulsion électrique (30), comprenant au moins plusieurs com-
posants (12, 13) d’un moteur rotatif brushless (2) ; un embrayage a griffes (4) situé en aval de et mécaniquement
relié aux moyens de propulsion électrique (30) ; et une boite de vitesses (5) a rapports de vitesse discontinus, ayant
un arbre d’entrée (17) relié a 'embrayage a griffes (4) et un arbre de sortie (18) sortant a I'extérieur du corps de
moteur (15) et relié a la transmission mécanique (6) ; le systéme (1) étant caractérisé en ce que les moyens de
propulsion électrique (30) comprennent les composants (12, 13) d’au moins deux moteurs brushless (2) équipés,
chacun,d’'unarbre d’entrainement (3) respectif doté d’un pignon (19) qui estaccouplé avec unrapportd’engrénement
prédéfini audit embrayage a griffes (4).

Le systéeme selon larevendication 1, caractérisé en ce que les moyens de propulsion électrique (30) comprennent
en outre au moins un accouplement a roue libre (32) opérationnellement positionné entre un arbre d’entrainement
(3) et un pignon (19) respectif.

Le systeme selon la revendication 1 ou 2, caractérisé en ce que les moteurs brushless (2) sont identiques.

Le systéme selon la revendication 1 ou 2, caractérisé en ce que les moteurs brushless (2) sont différents I'un de
lautre.

Le systéme selon 'une quelconque des revendications précédentes, caractérisé en ce que les moteurs brushless
(2) peuvent étre actionnés sélectivement.

Le systéme selon 'une quelconque des revendications précédentes, caractérisé en ce qu’il comprend des moyens
de commande (35) destinés a activer sélectivement des actionneurs (8) des moteurs brushless (2) en fonction d’au
moins un paramétre de contrdle prédéfini.

Le systéme selon la revendication 6, caractérisé en ce que les moyens de commande (35) activent sélectivement
les actionneurs (8) de chaque moteur (2) en fonction de la température de service courante du moteur (2).

Le systéme selon 'une quelconque des revendications précédentes, caractérisé en ce que les moteurs brushless
(2) peuvent étre actionnés sélectivement par 'intermédiaire de commandes données par le conducteur du véhicule.

Le systéeme selon 'une quelconque des revendications précédentes, caractérisé en ce que le corps de moteur
(15) fait partie intégrante d’une carcasse (38) qui contient les composants (12, 13) des moteurs brushless (2).

Le systeme selon’une quelconque desrevendications précédentes, caractérisé en ce que le véhicule autopropulsé
est un motocycle.
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ERZFONEAS

MOZGATO RENDSZER ONJARS JARNOHOZ TOBBSIOROS VILLAMOS HAJTAR! EGYSEGEKKEL
STARADALMI IGENYPONTOR

3

1. Mozpath rendszer (propulsion sysiom) Sridd Brminds {seifuprssa«:% el vatiicle), ahol e tartalimar egy motortesie (15, amely

trsul ooy mochapikat alvitaliel (mechanical banerissions {8), shol ar mozgdst vise & a i halto kerekether (7Y, Sv-shol e
integral s wgy enyed lost villamos mozgals seakdzben {propulsion means) (30} faribakndk, £9 laralmazza egy kgfe sl

2}

forpd oty {3} legaidbh néhdny alotindexst (120 13} lariaimaz fovabld sgy Sengeivkaposcidt {chich coupling) {4)
Sramidairanyban {c’:‘gwnstrmm} gihelvezve 2 villanics moegate sezkdzhdz (30} &5 horndkapcsolva ehtisz & villamos morgatd
asrkiahdz (30 tarlsbmaz bwalbd ooy sttensegvaltds (earbox {5) szakaszos {dinontinuocs) SRgtell visvomyokkal, amaly

o J 3

randsikerik egy bamendtengelived {input shalty {17, aholaw hozzd van Sapasolva & fengalvkapceaishor (4}, 8s rendeiie

simandennelival foulput shatl) (18, amely Kifn & motrissten {15) kiviie 65 osaliskouik & mechanikal Stvitelhez {8} exi ¢

@

ondszart a2 jsllemy, hogy a vilamos morgath eszkds (30} taralmnezs legalabl kit lude nélkil mator (R) allotirdszsit 12 13,

amedyek windegytke fal van srwreive magleleid baitd tengellyel {31, amslyek of vannak iitva agy olyan fgaskerdkial {pinion)

Ej

(19), angly hozed van Meszive {copled) bekaposolidds (meshing) ;éw\«‘ wgy slitre maghatdrozolt atidte

L8

mngeyhapesolihoz (41

(S

2 ALY ighnypont szenntl rendszern, azeal jeflemanve, hogy & villamos moxgatd esrkdz (30} fanaimaz lovabba legalabd agy

N

szabadonfutt tfengelvkapescles (fraewhes! coupiing) 325, MGtk

aitd tangsty {3) és egy vonatkozd
fogankerak (18 Kbt
3 R

3 Az 1. vagy 3 igénypont szarind rendszer, axzal felfamezv, hogy & ki nélkil moiovok (2) arzonosak,

& Azt vegy 2. ighnypont szering randszer, azzal jeflemezve, hogy & kele sdhili motorok (2} Rildnbdenek sgymésial
§ Az 4. ighnypontok birmelvike sxerinll rendszer, sxeat jeffemaave, hogy 2 Refe nslll motorok {2} saeidiven

Gdbietnek.

22
o
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2
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[s4]
4
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<
7
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o2
23]
f~5

o, axxat jollomenve, hogy ez fartslinaz szaldivord sexidzdint fnontral maans)

, .

{35}, amelyek oy vannak larveive, hogy ‘E‘mgy sraiakiiven shivaliak a kefe ndlkili mator {2) mikidint szarvet {achialorn (8},
£

figgden legaldih egy silre meghatrszolt seabdlyard paraméhutdl,

NS

g

ARG igénypont szednt rendszry, azxsl fellamerve, hogy @ szabilyozd seskdzdi {35) srelakliven skivafisk aregyes motorok
{2} mkeidbatd seervell, Higgden a roler {2} Supan Sevdaves mikSdist himérsellatéist.

8. Az 17, igdvrvponick bimmelvike seerinll randazey, aal §e§famexﬁ@e, hogy & kefs nalkil mutorokat {2 szelektiven tehet
mitkOiftelnl o el versddin AltalKiadolt parancsok sogiisigs

8 Az 1B, ighnyponick bérmeslyike sawvint rendseer, axzal jellomazva, hogy & moloriest (18} egy burkolat thousisg) (38
infegralin (s, hogy lartaimarzs a kefe ndhkifimolordk (2} alkoiordazsst {12,131

10 Ax 18 igényponiok bameldke szerintl rendsaer, swzal jellemerve, hogy 9z Snjdrd end {sefpropeliad vehisle)
moltrkerdkpdy,
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