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ABSTRACT

A 'tracked vehicle with a drive system, which performs driving, braking, directional change,
and steering functions as a function of corréSponding control commands from an electronic
control unit. Accord‘i,ng to the inVention,' ast"least one separate brake syétem, which
operates without current, is provided, which can be enabled by at least one actuating
element, which also acts in the absence of ?curr_en,t, when a function parameter exceeds

or falis below at least one limit value.
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TITLE OF THE INVENTION
Tracked Vehicle
BACKGROUND OF THE INVENTION

[0001] The invention pertains fo a tfacked- vehicle with a drive system which performs
driving, braking, directional change, and steering functions as a function of corresponding
' control commands from an electronic contral unit. .

[0002] A tracked vehicle of this type for u’ée on ski slopes is generaily known through
similar ski slope vehicles of the applicant. The chassis of a knde iracked vehicle of this type
has a left side and a right side, each of which has its own chain drive. Each chain drive is
driven by a hydraulic drive system, which has.' a hydraulic pump unit on each side of the
chassis. The iwo hydramic purrip units are driven by an internal combustion engine, which
acts by way of a power divider. The engine can be either a diesel or a spark-ignition engine.
Each chain drive has at least one drive wheel, which is driven by a hydraulic motor, which
motor is part of the hydraulic drive system. Sieering operations, accelerations and
decelerations, and changes of driving direction by switching between forward and reverse are
carried out by appropriate .actuation of the hydraulic motdrs for the chain drives on the two
sides of the vehicle in dffferent ways. By actuating the chain drives on the left and right side
differently, it is possible io steer the ve'hicle.. The hydraulic motors are actuated by appropriate

hydraulic contro! means, which are operated in turn by a central electronic control unit.
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SUMMARY OF THE INVENTION

[0003] The task of the invention is to create a tracked vehicle of the type indicated
above which makes it possibie 1o c.dntrol the tracked vehicle even after the electronic control
unit has failed or malfunctioned.

[0004] This task is accomplished by the provision of at least one separate brake system
which operates without cur’rent-and Which | can be enabled by at least one actuating element,
which acts in the absence of current, when a function parameter of the drive system exceeds
or falls below at least one limit value. The bfakesystemensures that, even in the case of an
electronic failure, an electronic shut-off, or an electronic malfuncti'on, it is still possible for the
driver to control the vehiclé and In particular 1o brake it to a stop.  If the drive system of the
tracked vehicle has a hydraulic drive,‘thepressure in the corresponding hydr‘aulic circuit is
especially suitable as the function parameter. .Depending on th‘e purpose, it is possibie to
define one or more pressure limits, above or below which the brake system Is automatically
enabled by appropriate automatic actuation. A suitable actuating element for a hydrauilic
system is a hydraulic valve which switches from one state to another as a function of pressure.
[Q005] In an elaboration of the inventicn, the brake systerﬁ has at least one function-
monitoring means. Because the separate brake system may possibly never be used during
normal operation of the tra¢ked vehicle, a fa'ilurje_ of this brake system would not neceSSarily be
noticed. Thus the function-monitoring means are provided, which ensure that, when the
variable in question exceeds or falis below the selected iimit, the brake system will function
reliably. The brake systemn preferably has -bifake ‘devices on both sides of the vehicle, and

these brake devices can be actuated in different ways so that steering operations can also be

performed.
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[0006] As a further elaboration of the iriventiq.n. the minimum of one actuating element
can switch the brake system-_fmm its rest mode to a steering' function mode or to a braking
function mode when the function paramete,r exceeds or falls below 'one or anOthér limit.
Especially for the sake of the steenng functlon, the brake systern must be able to actuate the
two sides of the tracked vehlcle in dlfferent ways, For this purpose, a separate brake device is
preferably assigned to each side of the vehicle. The braking function mode is required
especially in cases wheré the braking force which .can be provided by the similar braking
function of the drive systém Is not sufficient in and of itself to decesle‘rate the vehicle to the
extent intended by the driver of the vehicle when he pushes d'qwn forcefully on the brake pedal
and thus produces 3 stréng braking pressure. A steering fun_cti_on mode is necessary
especially for cases in which the electronic f:irw_itry of the vehicle fails, because otherwise it
would not be possible to control the vehicle. .

[0007] As a further elaboration of the invention in whi;éh the electronic \control unit can
actuate the drive system to perform steering fUnc_tions by electronically converting control
movements of a manually operated controller, the manual controller has a mechanical
connecting element, which, upon the failure of the electronic control unit, can be enabled by an
automatic actuator to establish the control connection between the manual controller and the
drive system and/or the separate brake system. Because the control commands are
transmitted from the manual controlier to the drive system by purely electronic means in this
design, it must be guarantéed that the tracked*:vehicle cé_n still be controlled even after the
failure of the electronic cii'cuitry. The provision of a mechanical connection, which can be
enabled when needed, between the manuélly operated controller and the drive system or the

separate brake system means that the 'tracked vehicle can be st'eered under any conditions.
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[0008] As a further elaboration of the invention, a brake device which is fed by at least
one separate energy-supplj? circuit and which is thus_ independent of the hydraulic drive system
is assigned to each side of the chassis as part of the brake system. The manual controller is
connected mechanically to at least one actuating element.qf the energy SUpply circuit. When
the electronic control unit fails, this actuating element is enabled :-by an automatic actuator,
. which operates in the ébsence of current. Thex actuéting ,eleme,nt can thus proceed to actuate \
the brake devices on both sides as a fu\.nction, of corresponding steering movements of the
manual controller. The énergy supply ci.rt:uit for the brake device in question, which is
independent of the hydraL;Iic drive system, can be electrical, pneumatic, or hydraulic. Of
course, the brake devices themselves can ale be integrated ele.ctricaliy, pneumatically, or
hydraulically into the system in a oorréspondihg' manner. The solution according to the
invention guarantees thatl. even after the electronic circuitry fails or is turned off or
malfunctions, it still remains. possible to steer thei vehicle at least until it can be brought to a
stop. As a resuit of this feature, which is especially relevant in terms of safety, it .becomes
possible for the tracked véhicie to be appr_oved for highway operation in spite of the purely
electronic control of its travel direction. o '

[0009] As a further elaboration of the invention, a hydraulic circuit is provided as the
energy supply circuit. This circuit is fed bY a pump device, which is connected mechanically to
at least one side of the véhicle In such a way thatthe coasting of the tracked vehicle can
supply the pump device with sufficient feed pressuré. ' This ensures that there Will always be
sufficient feed pressure available to actuate the b_réke system. T-he mechanical connection
between the minimum of ohe pump device\ and compohe‘nts.which rotate when the vehicle is

coasting means that the pump device will continue to operate under these conditions and that
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the necessary feed pressure can be raintained, provided.-that the minimum of one pump
device is designed properly to work with the bfaﬁke~.system.

[0010] As a further i.elaboration of the‘; inVention,\ an automatic pressure control valve,
which actuates the two hydraulic ¢irCUits and the associated brake devices in a manner
propartional to the steering movements of fhe manual controller, is Used as the actuating
element. When the vehide-.is traveling straight ahead, the pressures in the two hydraulic
circuits will be -kept equal.\ When a steering movement i$ made, the pressure in one of the
hydraulic circuits wil.l become“ lower than tha_t in the other circuit. The desired brake device will
thus execute the corresponding brakihg function, as a result of which the speed of the chain
drive in question is reduced as intended. '

[0011] As a further elaboration of the invention, each brake device has a mechahical
brake, especially a multi-disk brake, which acts on the sprocket_ wheel on the side of the
chassis in question. Thisz is a design which offers an especially high degree of functional
reliability and also allows the transmission of high braking forces. '

t0012] As a further elaboration of the invention, a double-acting muiti-disk brake is
provided. This multi-disk brake is preferably provided with two brake pistons or brake disks,
which can be actuated independently of each d_ther énd each of which acts on a corresponding
stack of plates.

[0013] As a further | elaboratioﬁ of the .inventi'on, at leasi one pressure sensor is
integrated into the minimum df one energy supply circuit of the minimum of one brake device
to monitor the function of the device. This pressure sensor is conn‘ected to the electronic

control unit. A hydraulic circuit is 'provi_ded as the_energy supply component in this design.
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[0014) As a further elaboration of the .inyenfion-, at least one actuating element whibh
switches from one state to énother as a function of pressure is assigned to the minimum of one
energy supply circuit, and :.a position sensor is assigned to the automatic ac‘tuéting element.
These two funi_:tion-monito‘ring components are ponnected to the electronic conirol unit and

make it possible to monitor the operational status of the brake system.
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' BRIEF DESCRIPTION OF THE FIGURES

[0015] Additional advantages and features of the in\fent-ion' can be derived from the
claims and from the follo'wihg description of preferred eXemplary embodiments df the invention,
which are explained on the basis of the figures:

[0016} Figure 1 shoWs a schematic diagram of an embodiment of a tracked vehicle
according to the invention. '

[0017] Figure 2 shows a block circuit diagram of a dri\(e system suitable for the tracked
vehicle according 1o Figure 1.

[0018] Figure 3 shows a schematic diagram of an actuating systemn for an emergency
steering function of a brake system for the tracked vehicle according to Figure 1.

[0019] - Figure 4 shows a schernatic diagram of another embodiment of a brake system,
similar to that of Figure 3.

[0020] Figure 5 shows a schematic diagram of another embodiment of a brake system,
similar to that of Figure 4. .

[0021]  Figure 6 shows a detailed block circuit diagram of part of the brake system
according to Figure 4.

[0022] Figure 7 shows a detailed block circuit diagram of part of the brake system

according to Figure 5.
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DETAILED DESCRIPTION OF THE DRAWING_S* . .
[0023] A tracked vehicle K according to Figure 1 is providéd with a chain dri\)e T on
each of its two opposite sid\es. Each chaindf‘i\fe T has é revolving chain or tread, which is
'driven by a sprocket wheel :A.. - Each chaindrive T is part of bne side of the chassis. In addition
 to the chain drive T, each chassis side_also. has a hydraulicdfive systemn, to be described in
greater detail below, which is .paﬁ of a drive systém éccdrding to the invention and each of
which acts on the sprocket wheel A serving as the driw)e wheel for each side of the chassis.
Each of the hydraulic drive systems for ~th'e twofsides of the ‘chassishas a hydrau.lié motor 4,
which drives the sprocket wheel A offhe associated chain d_ri\)e T by way of a tran'smission S.
The hydraulic drive system for each side of the chassis is provided with a pump unit in the form
of a hydraulic pump (Figure 2). The two hydrau'lic pumps 3 are driven by a central internal
combustion engine 1, acting by way of a power divider 2. Thé'internal- combustion engine 1 in
the exemplary embodiment illustrated here is fd-_e_s.igned as a spark-ignition engine. It would
also be possible o provide a diesel engine.

[0024] - Both the driving movements of_the. .tracked vehicle K and also the changes in the
direction of its travel are produced by '.an* electronic control unit S, which actuates the
appropriate hydraulic purhps 3 of the associ'a"ted hydraulic drive systems by sending signals
along control lines St. To éccelerate or decelerate the tracked vehicle, bbth'hydraulic pumps 3
are actuated in a synchronized manner, as a result of which the two hydraulic motors 4 reduce
or increase the dnve rpm’'s synchrbnously in a continuously variab-’le manner. A gas pedal S,
which is connected to the electronic control uni~t S by means of & sig-n_al line Ss, is provided as
a set-point adjuster for c:orres.pond.ing accelerations, maintenance of a constant speed, or

decelerations of the vehid’e’s velocity. So that sharp decelerations, that is, braking operations,
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can be acc_omplished which are beyond the ébiliity of the hydraulic motors to bring about by

themselves in response to the actuation of the brake pedal, the brake pedal 10 is able to act
directly on a hydraulic bréke circuit Ha. Thirs hydraulic brake'circuit_ comprises two brake
devices 6, one of which is on each side of the vehicle. The brake devices 6 in the exemplary
embodiment illustrated hefe are designed as nﬁulti-disk brakes and can be actuated by brake
pistons 7a, which are also part of the hydraulic brake circult Ha. Thé hydraulic brake circuit H;
is activated only when the pressure in the hydraulic brake circuit H> exceeds a certain limit.
When other lbrake pedal actuations occur which do not increase the ,h.ydraulic pressure to 30
bar or more, the brake pressure in question is recorded'by a pressure sensor 12, whiﬁ:h IS
connected by a signal line Sg to the electronic control unit S. This control unit S then actuates
the corresponding hydraulic motors 4 in -ap.pm,priate. fashion to achieve the desired
deceleration of the vehicle. .

[0025] When an exiremely strong p-reséure Is exerted on the brake pedal 10-to bring
about an extremely sharp | deceleration and th'e'thre.shold ‘value or pressure limit set for the
systern pressure in the hydraulic brake circdit H> iis therefore exceeded, the braking function
occurs no longer exclusively by actuation of thé hydraulic motors 4 under the comnﬁand of the
electronic control unit S but rather .addit‘io‘nally '-yia.'the_action of the hydraulic circuit H; on the
brake devices 6. In the present exemplary embodiment, thé brake devices 6 are activated
when the pressure exceeds a limit or thréshold value of 30 bar. The multi-disk brakes 6
serving as brake devic_:es are assigned to'_thé sprbcket wheels in the area of the transmission
S; the brakes are actuated by brake pistons 7a, which are -spring-ldaded in the release
direction. The force of the restoring springs of the brake pistons 7/a on each side of the

chassis is designed so that the multi-disk brakes 6 re.rha-in disengaged up to the corresponding
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threshold value, which is 30 bar in the present c'ase. As soon as the brake pressure in the
hydraulic circuit Hz exceeds this ~thresho'_ldof 30 bar, the disks of the multi-disk brakes 6 are
squeezed together, as a result of WhiChthe .desiredbraking function is applied to the two
sprocket wheels A and thus to the associated chain drives. The multi-disk brakes can be used
as an alternative to the use of the hydraulic motors 4, but it is also possible for the action of the
multi-disk brakes 6 to supplement the action of the hydraulic motors 4 by way of the hydraulic
circuit Hz. Because a braki‘ng function which is«ihdependent of- the electronic control unit S and
thus also independent of the power supply is available ab_ove the predetermined threshold
value, the vehicle can be brought to a stop intheeVent of the failure, shut-off, or malfu'nction' of
the electronic control unit S by exérting sufficient pressure on the brake pedal.

[0026] The brake pistons 7b can be a'ctua’ted .fsuppl_emental'ly by a parking brake 11,
which is designed In thepresent case as a hand brake. For this pUkpose, as can be seen in
Figure 3, a control valve 20, which. opens o_r.' closes the return path to a tank 21 for the
appropriate hydraulic oil, Serves as the act'uating_element and s assigned to a hydraulic line
Hs, which is connected to the brake cylinders 7b. When the handbrake 11 is in the released
position, the compression spring arrangements, serving as energy storage devices for each of
the two brake cylinders 7bf', are also released,-,because there Is pressure in the hydraulic lines.
When the hand brake 11 is pulled, that is, actuated,‘ the return path to the tank 21 is opened by
the appropriate actuation of the control valve 20, as a result of which the pressure in the
hydraulic line Hz falls below a defined pressure limit, which, in the present case, is a threshold
value of 15 bar. This.threShold value represents the switching threshold for the brake pistons

7b, so that the compressive forces of the ehergy storage devi'ces assigned to the brake

10
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pistons 7b are now able'fo exert the desired mechanical braking function on the associated
multi-disk brakes.

[0027] The brake pistons 7b are indepeﬁdenti of the brake pistons 7a, and each one acts
on the same multi-disk bfake 6 in the same way as the associated brake piston 7a. Each
multi-disk brake 6 is therefbré double-acting‘. ' --

[0028] The actu_atioh of the brake pistons 7b h‘és yet another essential functibn. to be
described below. For the purpose o.f' steering the vehicle during normal operation, the two
hydraulic pumps 3 are actuated in different ways by the \el‘ectronfc control unit S. By the
reduction of the rpm'’s of the one hydraulic motor 4 and/or by the increase in the r_pm's‘of one
of the hydraulic motors 4, the two chain driVes can bé: made 1o operate at different speéds, as
a result of which the desired steering is a;':hie_ved.\ These changes in travel direction are
initiated by the steering movements exertéd- 'ori a -ma'n_ual cbntroller in the form .bf a steering
wheel 8, the rotational movements of which are detected by potentiometers 17. These are
connected by a signal Iiné :-S;‘to the eleCt_ronic;control unit S, so th.a.t the control unit S is able to
detect each and every steéring mov'e,me‘nt jof -t.he'manu:al confroller 8 and to convert it into the
desired control command for ihe hydraulic pumps 3. So that it still possible to steer the vehicle
even after the power supply has fa’iled or after the on-boatd el-ectroni'ic circuitry or especially
the electronic control unit S has been tumed oﬁ.’-or-has malfunctioned or after the failure of the
electronic system for any qther reason, the tracked vehic_:ie is' equipped with a hydraulic
emergency steering system 1*.5. For this purpose, an additional hydraulic circuit H; is prbv-idéd,
which acts by way of the brake pistons 7b on 'the mu"l'ti-disk brakes 6 on the two sides of the
chassis and thus on the two chain d'rives.. To deteci- a failure of the electronic circuitry, the

emergency steering system 15 has an electrically attuated automatic actuator, a magnetic

11
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valve in the present case, which is supplied with electric current during normal operation, that
is, while the electronic control unit S is operating. This magnetic valve is integrated into the
emergency steering valve 16 shown in Figurejz. ‘As soon as the magnetic valve is no longer
being supplied with current as a result of 'chei '.VOItagerdrop which occurs when the on-board
electronic system fails or is tumed off, the hydraulic actuating element, which is also' Integrated
info the emergency steering .val-ve_ 16, of the_-hyd-.raulic circuit Hq is activated. The hydraulic
actuating element is an automatic pressure control valve, Which? is actuated by the steering
movements of the steering wheel 8, which are transmitted by a mechanical connection 19;
Depending on the steering movement, the 'automatic. pressure control 'Valve within the
emergency steering valve 16 decreases the pressure in the one hydraulic circuit H, (Figure 3)
and/or increases the pressure in the other hydraulic circuit H, or keeps the pressures constant.
In the present exemplary embodiment, the required sysitem pressure for keeping the brake
piston 7b In question -in; the released s’tate” against the elastic force of its associated
compression spring arrangement Is defined as 15 bar. This Is the limit pressure or threshold
value, which represenis thfe switching threshold for the multi-disk brakes 6 on each side of the
vehicle. As soon as the pressure falls below this threshold, the elastic forces of the now-active
energy storage devices in the form of a compression spring arrangements begin to act on the
brake pistons 7b, thus causing the multi-disk brakes 6 to perform their braking function. The
steering wheel 8 is held centered in a zero position to make it easier to steer the tracked
vehicle. . '

(0029} To guarantee that a sufficient feed pressure of more than 15 bars, that is, a feed
pressure above the lower threshold, will always be avallable in the hydraulic lines H,, at least

one feed pump 18 Is provided, which is conn;ected mechanically for rotation in ccmmdn to a

12
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part of the tracked vehicle which rotates as the vehicle trayels; As a result, the minimum of
one feed pUmp- 18 is forcedto turn as the _tracked _Vehicle coasts, the pumping fun‘ction_ §f the
minimum of one feed pump 18 being engineered in such"a_way:that this forced tu‘ming is
sufficient io generate the des'ired__féed: pressure of more than 15 bar.."

[0030] Several sign'al' 6r control lines ~S7~S\g. are also assigned {o the é.lectronic control
unit S. These lines are déséﬁbed briefly belo’w._ The s\ign-al énd con—troi Ii.n'eLS-, IS connected to
the electronic cohtrol. system of the intemal.cc;mbustion engine 1 and makes it possible for the
rpm’s of the engine 1 to be contr_ol\led'.' The s'i.ghfa.l"l-ines Sg connect speed sensors on the
sprocket wheels, which serve as drive wheels, to the electronic control unit S. As a result,
feedback is obtained coxncerning the accelerations, decelerations, velocities and travel
directions actually producéd by‘the hydra-u-li\c ‘-mdtors ‘4 or by the brake pistons_ 7a, 7Tb. This
data can be used by the elzec'tro\nic control unit S for evaluation. The data transmission line Sy
is used to mon-itor the funétion lof*t'he emergency steering system 1. 5, as will be explain\ed\ in
detail below on the basis of the drawings in Figures 4-—7; o

[0031] The embodiments according -tq"Fi.U-Te'S 4 a'nd' 6 and according to Figures Sand 7
correspond to the embodiment descrnibed previously on the-‘basis; of Figurés 1-3, except for the
differences to be presented b'elow.‘ The essential .d-:iffer'ence in the fembodiments according to
Figures 4 and 6 and in those according to Figures 5 and 7 is that, by means of these
embodiments, the emergency steering fu'nctibn ‘described, in detail above on the basis of
Figures 1-3 can be monijtored. This guarantees that the electronic contrel unit S can
immediately detect the failure of the ' emergenﬁysteeri‘ng function during normal operation of
the tracked vehicle. During hormal .operation', the tracked vehicle is steered electronically,

which means that dnver of the vehicle would be unable to notice a possible failure of -the_'

13
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hydraulic emergency steering system. The ‘embodiments described below provide the
functional fallback plane to which resort can be had Whenthe electronic control system fails. It
is sufficient and therefore advantageous for 'the electroni_c. control unit to ‘conduct the
corresponding function checkeach ti-me-the tracked vehicle is started up. '

[0032] The exemplary embediment ~- according to Figures 4 a_nd 6 and aiso the
embodiment aceording to Figures 5 and TShow detailed designs for an emergency steering
function. With respect to-thedesign itself, exCept fpr the mdnitdring means ~(td be described in
greater detail below), either of these embodiments can be used for the emergency steering
function of the embodiment according to Figures 1-3. For this purpose, two units are instailed
downline from the feedemp- 18. Fii'st, a' steering unit 23 is connected mechenicalliy to the
steering wheel 8; and, seeond, a release unit 25 which .represents an automatic actuator, is
provided, which swiiches ;automatically 'to the functional position when the electronic systemn
fails. The steering unit 23‘has- two pressure reducers 23a, 23b, which are assigned fo the right
and left hydraulic circuits H, for actueting the brake pistons 7b of the multi-disk brakes 6 on the
two sides of the vehicle. As the release unit or automatic actuator 25, a 5/2-port directional
control valve is provided, which, in the diagrams of Figures & and 7, is shown in its currentless
state. In the currentec,arrying state, -the hydraulic circuit Hq is on the same pressure level as
the feed pump 18 and establishes the connection to the .bfrake pistons 7b. ,in' addition, -a 3/2-~
port directional control valve is also assigned to each circuit H; these valves can be actuated
jointly when the tracked vehicle s towed to release the multi-disk brakes, so that the vehicle
can be towed by anether.vehicle. In the embodiment according to Figures 4 and 6, two
pressure sensors 22 are integrated into the lines H4 near the multi-disk brakes 6 to monitdr the

function of the system by detecting the line pressure in the two lines H;.

14
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[0033] In a manner not shown in and of itself, an actuation switch is provided near the
hand brake 10 in order to detect whether the hand br.a:ke- 10 is In the releas_ed or actuated
state. \

[0034] In the exemplary embodiment according to Figures 4 and 6 and also in that
according to Figures 5 and 7, the automatic pressure controllers or pressure reducers 23a, 235
reduce the feed pressure to about 14 bar. When one of the steering potentiorneters detects a
steering movement toward the left, the pres$ure ll'ise's_.onthe- ri_ght and falls on the left. When
a steering movement toward the right is detected, the_press.u're'falls on the right and rises on
the left. This can be detected by the pressure se.nsdrs:_-22. If the pressure fails to reach 14
bar, one of the two pressQre controllers 238, 23b must be defective. The pressure falls to 0
bar in particular when a spring in Onéof .t_he two pressure controllers 23a, 23b breaks.

[0035] When the_5/2-p0rt directional control vaive 25 ls rsecéiving current, the pressu're IS
automatically adjusted to tlje appropriate vaiue when the hand'l.brak'e Is actuated. The
actuation switch (described abbve) .detects the' position of 'thehand bfake at 'the morment in
question. When the hand brake is re.l.eased., there must a feed pre%ure of more than 16 ibar at
a pump speéd of p,referably more than 800 rpm. The switching function of the automatic
actuator 25, that is, of the 5/2-port directional control vaive, and of the pressure controliers

23a, 23b can still be monitored even if there is a d.efect in .one of the pressure sehsors.

[0036] In the case of the embodiment according to F.igures S and 7, the two pressure

controllers 23a, 23b are monitored by two pressure switches 24. The released or actuated
position of the hand brake is monitored by another pressure switch (not shown). In addition,
the position\ of the automatic actuator _in\th,_e form of a 5/2-port directional control valve is

detected by a position swiich 26. The position switch 26 tells the electronic control unit

15
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whether the 5/2-port d_i-rectional contfol valve is in its pc_JWered-up or powered-down position. A
pressure drop at one of the pressure controllers 233, 23b can be detected by the pressure
switch, which means*' that fsé!so possibie to .d,ete'ct;the failure of a pressure controller 23a, 23b.
[0037] All of the function mcni.tori_ng mean‘s described above are connected to the
electronic control unit S \which, when -the vehicle is-.td be reétane'd, checks -the vérious

functions and on that basis can g_r‘ahtor deny the request to start the Vthcle.
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CLAIMS

1. A tracked vehicle with a drive system, which performs driving, braking, directional
change, and steering functions as a function of corresponding control commands
from an electronic control 'unit, characterized in that at least one separate brake
system (H,, H,, 6, 7a, 7b), which operates without current, is provided, which can be
enabled by at least one actuating element, which also acts in the absence of
current, when a certain function parameter of the drive system exceeds or falls
below at least one limit value, where the drive system can be actuated to perform
steering functions by electronic conversion of the control movements of a manually
operated manual controller by the electronic control unit, wherein the manual control
(8) has a mechanical connecting element (19), which, when the electronic control
unit (S) fails, can be enabled by an automatic actuator (16) to establish the control
connection between the manual controller (8) and the drive system and/or the
separate brake system, the tracked vehicle having a chassis with two sides and with
a hydraulic drive assigned to each side, these hydraulic drives forming part of the
drive system, wherein as part of the brake system, each side of the chassis has its
own brake device (6), which is independent of the hydraulic drive system and which
is fed by at least one separate energy supply circuit (H,), and in that the manual
controlier (8) is mechanically connected to at least one actuating element (16) of the
energy supply circuit (H,), which element can be activated as a function of the
failure of the electronic control unit (S) by an automatic actuator, which acts in the
absence of current, the actuating element thus actuating the brake devices (6) on

the two sides of the chassis as a function of corresponding steering movements of
the manual controller (8).

2. The tracked vehicle according to claim 1, characterized in that a hydraulic circuit
(H,) is provided as the energy supply circuit, which is fed by a pump device (18), the
pump device (18) being connected mechanically to at least one side of the chassis

In such a way that the coasting of the tracked vehicle (K) supplies the pump with
sufficient feed pressure.

3. The tracked vehicle according to claim 1, characterized in that an automatic
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pressure control valve is provided as the actuating element, which actuates the two
hydraulic circuits (H,) and the associated brake devices (6) in a manner
proportionate to the steering movements of the manual controller (8).

The tracked vehicle according to claim 1 or claim 2, characterized in that each
brake device has a mechanically acting brake, especially a multi-disk brake (6),
which acts on the sprocket wheel (A) of the side of the chassis in question.

The tracked vehicle according to claim 4, characterized in that a double-acting
multi-disk brake (6) is provided.

The tracked vehicle according to claim 1, characterized in that at least one pressure
sensor Is Integrated into the minimum of one energy supply circuit of the minimum

of one brake device to monitor the function of the device this sensor being
connected to the electronic control unit (S).

The tracked vehicle according to claim 1, cha;'acterized in that, to monitor the
function of the system, at least one actuating element, which can be switched from
one state to another as a function of pressure, is assigned to the minimum of one
energy supply, and a position sensor is assigned to the automatic actuator, both the

actuating element and the position sensor being connected to the electronic control
unit.
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