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the power source through the second motor a second current direction; in
that a i  coil is This invention relates to electrically operated
connected to both sets of contacts in the first dual motor drive systems
having first and second       motor control circuit; in that a second coil
is traction motors driven by a DC power source in a    5    connected to
both sets of contacts in the second first mode of operation with a first
current direc-    motor control circuit; and in that control means is tion
and in a second mode of operation with a          provided selectively to
energise the first and second current direction; and first and second
second coils to control actuation of the contacts in motor control circuit
means each motor control        the first and second motor control circuit
means, circuit means comprising coil operated contacts   10   respectively.
and being arranged to establish oppositely di-          In contrast to the
prior art, the invention pro- rected complemental current paths from  the
vides a dual motor drive system in which when.: source through the first
and second motors            the first and second motor control circuit
means respectively particularly for industrial vehicles      are in an
uncontrolled condition one of the cur- and the like. Such systems are:
hereinafter   15   rent paths is completed whereas in the prior art a
referred to as of the kind described.                  neutral position
could be obtained in which none Multiple-motor electric vehicles such as
indus-      of the coils were energised and so. one of the trial lift
trucks are known in the art (DE-A-          current paths were completed
leading to a 2,203,770; FR-A-2,276,192). At least one such
dangerous uncontrolled condition of the drive vehicle employs reversible
traction motors indivi-   20    system. dually coupled to the left and
right drive wheels.      Preferably, the uncontrolled condition of the Each
motor includes control circuitry for selecting     first motor control
circuit means produces a first' the direction of motor operation.
direction of first traction motor rotation, and the In the prior art, such
control circuitry includes   uncontrolled condition of the second motor
con- two sets of contacts for each motor, one set   25   trol circuit means
produces a second direction of causing current to flow from  a power supply
second traction motor rotation, the first and through the motor in one
direction and the other     second directions of rotation being in opposite
set causing current to flow through the motor in       senses. the opposite
direction. A two-motor vehicle re-          In this example, safety is
achieved by the pre- quires a total of eight contacts and four coils.  30
conditioned settings of the contacts such that the To move in a given
direction, the operator            motors counter rotate to prevent run
away of the selects the appropriate position on a direction      vehicle in
response to a given system state in selector device. The associated
contacts are ener-     which both coils are de-energised. gised to direct
current through each of the motors       A further advantage with the
present invention in the same direction thereby creating vehicle   35   is
that the number of solenoid coils can be movement in the selected
direction.                  reduced. This enables the elimination of
certain When the user places the direction selector in       packaging
coristraints thus reducing vehicle size the reverse direction, the
remaining coil of each  .   and weight. Furthermore, the portion of current
motor is selected and the previously energised   .     from the power
source such as a battery system coils are de-energised. Under these
conditions,   40    which goes into non-propulsion activities can be the
motor control circuit contacts which are            reduced. Another.
advantage is the elimination of selected cause the .current to flow through
the        control functions and electrical transient sources. motors in
the reverse direction and thereby im-          An example of a dual motor
drive system part vehicle motion in the opposite direction. If,
according to the invention will now be described however, there is a power
failure this will lead to    45   with reference to the accompanying
drawings, in an uncontrolled situation of the motors which is    . which:-
very undesirable.                                        Figure 1 is a
schematic circuit diagram of the In accordance with the present invention
an          system; and, electrically operated dual motor drive system of
Figure 2 is a block diagram  of an industrial the kind described is
characterised in that the first   so   vehicle in which the system of
Figure 1 may be motor control circuit means has a first set of
utilised. contacts which are open in an uncontrolled condi-
Referring to Figure 1, the preferred embodi- tion for directing current
from the power source       ment of the invention is shown in connection
with through the first motor in a first current direction,  an electrically
operated dual motor system  in- and a second set of contacts which are
closed in.   55   cluding left and right traction motor control cir- the
uncontrolled condition for directing current       cuits 10 and 12,
respectively. Left motor control from the power source through the first
motor in       circuit 10 includes a reversible electric traction a second
current direction opposite to the first       motor 14, with the right
circuit 12 similarly in- current direction; in that the second motor
control    cluding a reversible electric traction motor 16. circuit means
has a first set of contacts which are . 60    Motors 14,16 include
armatures 15, 17 and field closed in an uncontrolled condition for
directing      windings 19, 119, respectively, as known in the current from
the power source through the             art. Both traction motor circuits
10 and 12 receive second motor in a first current direction, and a       DC
current from a DC power source such as a second set of contacts which are
open in the           large heavy duty battery 18. A line contactor 20
uncontrolled condition for directing current from  65   couples the
electrical power to motor control 2   



3                  0 057 680                       4 circuits 10 and 12
when energized by its asso-    noted that this direction is opposite from
the ciated coil 21. The mean current value through    current flow through
left traction motor armature traction motor circuit 10 is controlled by a
power  15 when the normally closed contacts 34a and switching element 22.
Simiarly, traction motor 16    34b are in a closed position. Both sets of
contacts is connected in series with a power switching    5    38a, 38b,
and 40a, 40b are actuated by a single element 23 which is substantially
identical to         coil 42. Coil 42 is energized by an appropriate
element 22. As is known in the art, power switch-  signal from controller
24. When energized, coil 42 [ERR] elements 22 and 23 are pulse and/or fre-
serves to close the normally open contacts 38a, quency modulated to vary
the mean voltage        38b and to open the normally closed contacts 40a,
applied to their respective motor control circuits   10   40b. 10 and 12
according to the desired motor speeds.    Left motor control circuit 10
further includes a The modulation of power switching elements 22
plugging diode 44 and a flyback diode 46 to and 23 is controlled by a
central controller 24    provide a re-circulating path for current which is
which receives various status information from     generated by motor 14
when coasting; i.e. when. the system as input signals and provides selected
15   driven by the load or its own inertia. Circuit 10 is output signals
depending upon the status of the    completed by the provision of a bypass
contactor input signals. Preferably, controller 24 is a micro-  50 which
operates, when actuated, to provide an processor such as a number 3870
component          alternate current path for motor 14 during high
manufactured by Mostek Corporation. Controller    load or maximum speed
conditions thereby by- 24 supplies output signals on lines 26 and 28 to
20   passing power switching element 22. Similarly, control the modulation
of switching elements 22    right motor control circuit 12 also includes a
and 23, respectively. Generally, the modulation    plugging diode 52,
flyback diode 54, and a bypass control signals are determined by the state
of an  contactor 58, all of which operate in a similar accelerator position
sensor circuit 30 which de-   manner to their counterparts in the left
motor tects the position of a speed select device. Power   25   control
circuit 10. Both bypass contactors 50 and switching elements 22 and 23 may
be indepen-       58 are controlled by coil 59 coupled to controller dently
or differentially varied according to the   24. various operating
parameters of the vehicle in      The system further includes a power
steering which traction motors 14 and 16 are mounted.       motor 60 which
is also powered by battery 18 Special attention is now drawn to the
direction    30   when line contactor 20 is actuated. The energiza- control
contacts of the motor control circuits 10  tion of a lift motor 62 is
controlled by the position and 12. Left circuit 10 includes a first set of
of a lift contactor 64. Lift contactor 64 is actuated normally open
contacts 32a and 32b. When actu-     upon closure of a lift switch 66 which
energizes lift ated or closed, contacts 32a and 32b direct current
contactor coil 68. through armature 15 in a first direction which is   35
Controller 24 includes a plurality of inputs from right to left with
reference to Figure 1. A   which receive various status condition signals
second set of contacts 34a and 34b are also        within the system as
detected by a variety of provided. Unlike contacts 32a and 32b, contacts
sensing devices. In addition to the accelerator 34a and 34b are normally
closed such that they     circuit 30 noted above, switch 74 provides a
direct current in an opposite direction through    40   control signal
indicative of the position of a key armature 15 in their steady state or
de-actuated   switch in the vehicle and switch 76 detects the mode. In such
state, contacts 34a and 34b direct   mounting of the operator onto a seat
for driving current from battery 18 from left to right through  the
vehicle. A three positioned direction selector armature 15. Both sets of
contacts 32a, 32b, and   switch 78 selectively provides control input 34a,
34b are actuated by a single coil 36. When   45   signals on line 80 when
in a forward position, on energized, coil 36 serves to close normally open
line 82 when in a reverse position, with neither contacts 32a and 32b and
simultaneously open       signal lines being selected when in a neutral the
normally closed contacts 34a and 34b. The      position. Other input
signals to controller 24 are energization of coil 36 is controlled by
appropriate  derived from a wheel position sensor 84 which signals from
controller 24.                  so   provides control signals indicative of
the position Focusing attention on the right traction motor   of a rotating
steering wheel as will be more fully control circuit 12, it also includes
two sets of   described below. Signal lines 86, 87 serve to contacts.
Normally open contacts 38a and 38b       provide an indication of the
condition of power direct current flow through armature 17 in the
switching elements 22, 23 and bypass contactors direction characterized by
a left to right current   55   50, 58 during system operation as will also
be flow when actuated or closed. it should be noted   more fully described
below. Fuses 88, 90, and 92 that the closure of normally open contacts 38a
complete the system circuitry to provide overload and 38b causes current
flow through the right      protection at various points within the system.
traction motor armature 17 in an opposite direc-     Referring now to
Figure 2, the operation of the tion from the current flow through left
traction    60   system of Figure 1 will now be described with motor
armature 15 when normally open contacts     reference to the application of
said system to an 32a and 32b are actuated. Normally closed con-
electrically  powered  three wheel industrial tacts 40a and 40b when
de-actuated cause current   vehicle 94 such as a fork-lift truck. In such
an flow in a right to left direction through right    application the
armature 15 of left traction motor traction motor armature 17. Again, it
should be   65   14 is mechanically connected in driving relation- 3  



5                   0 057 680                        6 ship with the left
front wheel 96 and the armature   signals from accelerator circuit 30 by
modulating 17 of right traction motor 16 is similarly asso-    the
switching elements 22 and 23 in a manner ciated with the right wheel 98 of
the vehicle.       known in the art to control vehicle speed. Wheel
position sensor 84 detects the angular           If the user desires the
vehicle 94 to move in a position of the rear dirigible wheel 100 of the
5    reverse direction, selector 78 is moved such that vehicle. The output
of sensor 84 may be utilized to    the wiper contacts line 82. In response
thereto, differentially vary the switching rates of power     controller 24
energizes coil 42 instead of coil 36. switching elements 22 and 23 at
extreme angles       Under these conditions the left motor control of wheel
100. Key switch 74 is located near the      circuitry 10 contacts remain in
their steady state operator station. Seat switch 76 is arranged in a    10
condition but the contacts of the right motor known manner to close when an
operator              circuitry 12 are actuated. Such actuation causes
assumes  a driving  position  on  the  seat.         normally open
contacts, 38a, 38b to close and the Accelerator circuit 30 detects the
position of'the   normally closed contacts 40a and 40b to open. accelerator
and provides output signals indicative   Hence, current flow through the
motors 14 and 16 of its displacement. Lift switch 66 provides the    15
is directed therethrough in the same left to right operator with a means
for selectively activating a   direction causing uniform motor rotation in
the lift mechanism (not shown) which is generally       reverse direction.
Note again that the energization associated with such vehicles. A manually
oper-      of coil 42 does not effect the contacts in the left able
direction selector 78 controls the selection of  motor control circuit 10.
forward or reverse movement of the vehicle 94.    20   Thus, it can be seen
that the present invention In normal operation, the operator first turns on
provides uniquely designed motor control cir- key switch 74. With reference
to Figure 1, this      cuitry which requires only two directional coils in
supplies power over line 102 from battery 18 to      comparison with the
four coils previously used in controller 24. Controller 24 then determines
the     the industry. In  the prior art four coil scheme, the status of
seat switch 76. If the operator has    25   control logic would of
necessity energize two mounted the seat thereby closing switch 76 the
coils at a time thereby causing an appreciable controller 24 will provide
an output signal to       amount of current flow drain in the circuit. In
energize line contactor coil 21. This actuates fine  addition to the
savings of costs and space, the contactor 20 to couple battery 18 power to
the       present invention minimizes these troublesome motor control
circuits 10 and 12. Immediately   30   circuit conditions since only one
coil is energized upon closure of line contactor '20, controller 24    at a
time. checks the status of input lines 86 and 87. Lines     When the
selector 78 is in the neutral position in 86, 87 will be substantially- at
the positive battery  which neither line 80 or 82 is contacted by the
voltage if power switching elements 22 and 23        wiper, controller 24
does not energize either of and bypass contactors 50, 58 are properly oper-
35   coils 36 or 42. Consequently, the contacts of the ating at this stage
of the operation. If power       left and right motor control circuits 10
and 12 switching elements 22, 23 are short circuited or if  assume their
steady state condition. bypass contactors 50, 58 are closed, then signal
If the system is functioning normally, controller lines 86 and/or 87 will
be substantially at the      24 will de-energize coils 21 and 59 to open
line negative battery voltage or ground level. If such a    40   contactor
20 and bypass contactors 40, 58, condition exists, controller 24 will
remove power    respectively, to remove power to the motor con- from the
line contactor coil 21 thereby de-energiz-  trot circuitry in the event of
a detected system ing line contactor 20 and removing power from
malfunction, such as a short circuit condition in the system. If the
start-up check succeeds, the      the power switching elements 22, 23.
However, in operator will place direction selector 78 in either   45   the
event of total failure of the controller 24 in the forward or reverse
position. The coupling of     which neither of the coils 36 or 42 are
energized, the wiper of the direction selector 78 to one of     the steady
state condition of the motor control lines 80 or 82 will cause controller
24 to selec-    circuit contacts will condition the current flow tively
energize coil 36 or 42. Assume that the user  through their respective
motors such that they selects the forward position in which line 80 is   so
operate in opposite directions or counter-rotate. contacted. Controller 34
responds by energizing      By referring to the state of the contacts shown
in coil 36 which, in turn, closes normally open         Figure 1, it can be
seen that current will flow contacts 32a and 32b and simultaneously opens
through the left motor 14 in a left to right direction normally closed
contacts 34a, 34b of the left        whereas current flow through motor 16
will be in motor control circuit 10. Note that the contacts in   55   a
right to left direction. Accordingly, a run away the right motor control
circuit 12 are not affected.  condition of the vehicle is prevented.
Instead of With the contacts in this state, the current flow    rotating in
unison, the motors now operate in through both motors 14 and 16 is in a
uniform        opposite directions to substantially counteract direction
causing them to rotate in the forward      each other. Depending upon the
position of the direction. The current path through left motor 14   60
steering wheel 100, vehicle 94 will either remain is established by
contacts 32a and 32b, with the    stationary or will move in a generally
circular current flowing from right to left through arma-     path. ture
15. The current path through right motor          In view of the foregoing
it can now be realized armature 17 is from right to left through contacts
that the system not only provides economies of 40a and 40b. Controller 24
responds to control   65   cost and space, but it also provides distinctive
fail- 4 
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event of complete system        second coil (42) is connected to both sets
of malfunction. It is also important to note that the   contacts (38a, 38b,
40a, 40b) in the second motor same line contactor 20 which is used to apply
control circuit (12); and in that control means (24 power to the power
steering motor 60 is used as      is provided selectively to energise the
first an the main system power disconnector. This line    5    second coils
(36, 42) to control actuation of the contactor in the four coil prior art
approach was    contacts in the first and second motor control used merely
to supply powerto the powersteering       circuit means (10, 12),
respectively. motor. In the present system however, it provides    2. A
system according to claim 1, wherein the un- 'dualfunction without an
increase in manufactur-    controlled condition of the first motor control
ing costs and facilitates the implementation of the    10   circuit means
(10) produces a first direction of first unique two coil approach. In fact,
the disclosed    traction motor rotation, and the uncontrolled motor
control circuit contact arrangement need       condition of the second
motor control circuit not be always employed if other fail-safe pro-
means (12) produces a second direction of second visions are instead
utilized.                        traction motor rotation, the first and
second direc- Therefore, while this invention was described in   15   tions
of rotation being in opposite senses. connection with a particular example
thereof,          3. A system according to claim 2, further com- various
modifications will become apparentto one     prising a direction selector
device (78) having skilled in the art. For example, although the
forward, reverse, and neutral positions, the control invention has been
described with reference to a     means (24) being adapted to energise the
first coil three wheel industrial vehicle having two traction    20   (36)
in response to the direction selector device motors and a single dirigible
wheel, it is equally  (78) being in the forward position, to energise the
applicable to four wheeled vehicles having two       second. coil (42) in
response to the direction dirigible wheels as well as to track laying
vehicles  selector device (78) being in the reverse position, hving no
dirigible wheels. In addition, the inven-   and to de-energise both coils
(36, 42) in response tion may be applied to other dual motor devices.   25
to the direction selector device being in the neutral Similarly, the
controller 24 may be replaced with    position. equivalent hard wired
circuitry including solenoid     4. A system according to any of the
preceding operated relays and other conventional logic cir-    claims,
further including a switch (20) connected cultry.
between the source (18) and both of the first (10) 30   and second (12)
motor control circuit means. Claims
5. A system according to claim 4, further com- prising sensing means (74,
76, 78, 86, 87) for 1. An electrically operated dual motor drive
detecting pre-selected system conditions and en- system having first and
second traction motors      abling signals to be delivered to the control
means (14,16) driven by a DC power source (18) in a first   35   (24) in
response to the detected conditions, the
modeofoperationwithafirstcurrentdirection and        control means (24)
being adapted to receive the in a second mode of operation with a second
signals and to controllably operate the line switch current direction; and
first and second motor        (20) in response to the received signals.
control circuit means (10, 12) each motor control      6. A system
according to claim 5, wherein the circuit means comprising coil operated
contacts   40   sensing means includes circuit means (86, 87) for and being
arranged to establish oppositely di-       delivering particular signals to
the control means rected complemental current paths from  the         (24)
indicating short circuit conditions associated source (18) through the
first and second motors      with the first and second motors (14, 16), the
(14, 16) respectively characterised in that the first  control means (24)
being adapted to open the line motor control circuit means (10) has a first
set of   45   switch (20) in response to the particular signals. contacts
(32a, 32b) which are open in an uncontrol-    7. A system according to at
least claim 4, further led condition for directing current from the power
comprising a third motor (60) coupled in series source (18) through the
first motor (14) in the first  with the power source (18) and the line
switch (20), current direction, and a second set of contacts
andinparallelwiththefirstandsecondmotors(14, (34a, 34b) which are closed in
the uncontrolled    so   16). condition for directing current from the
power         8. A vehicle including an electrically operated source (18)
through the first motor (14) in the      dual motor drive system according
to any of the second current' direction opposite to the first
preceding claims, wherein the first and second current direction; in that
the second motor control  traction motors (14, 16) are connected' to non-
circuit means (12) has a first set of contacts (40a,   55   dirigible
wheels (96, 98) of the vehicle, the vehicle 40b) which are closed in an
uncontrolled condition  further including at least one dirigible wheel
(100) for directing current from the power source (18)     for direction
control. through the second motor (16) in the first current     9. A
vehicle according to claim 8, when depen- direction, and a second set of
contacts (38a, 38b)   dant on claim 6, wherein the sensing means which are
open in the uncontrolled condition for   60   includes a key switch (74)
and a seat switch (76) directing current from  the power source (18)
adapted to deliver particular signals to the control through the second
motor (16) in the second          means indicating their respective status
con- current direction; in that a first coil (36) is con-  ditions, the
control means (24) being adapted to nected to both sets of contacts (32a,
32b, 34a, 34b)  control energisation of the line switch (20) in in the
first motor control circuit (10); in that a    65   response to the
particular signals. 



5    7                    0057 680                          8 safe measures
in the event of complete system          second coil (42) is connected to
both sets of malfunction. It is also important to note that the
contacts (38a, 38b, 40a, 40b) in the second mot or sa6me line contactor.20
which is used to apply         control circuit (12); and in that control
mearns (24 power to the power steering motor 60 is used as.       is
provided selectively to energise the first an the main system power
disconnector. This line .5    second coils (36, 42) to control actuation of
the contactor in the four coil prior art approach was.     contacts in the
first and second mnotor control used merel~yto supplYpower to thepower
steering    ..' circuit means (10, 12), respectively. motor In te prsen
system however, it provides        2. A system according to claimn 1
,wherein-the un- R.edusal function withoutar increase in manufadtur-
controlled condition of the first motor control co~ing fts and facilitates
the fimplementation of the    io   circuit means (10) producesa first
direction of first .uni que...wo coil apprah In fact, the disiclosed
trato    oo   oain   n  the uncontrolled motor otolcrut-otc
arrangement-nbed                    condition of the second motor. contro'l
circuit not. be .always emloe  if other. fil-sof Spro-         means (12)
produces a second drirqction of second visions reiseduiid.traction motor
rotation, the firs ad seod direc-. herefore while this invention wais
describedO in   75   tions of rotation'being in opposite senses connection
wih a  ariclr examplei'.thereof            3. A'system.acrigt  li  2,
further.cm variou'Zs modificatis,wi                               piig
ieton: selector deicn(8)hain skile  i te  rt~  or  ecmeaparnttoIn
forward, rev'erse,an"d neutra Ipositions, tI44control t.  Invention hsbe
ecrbdwt  efrnet                        means (24).being aatd to    4 '
enrie the frstcoi thee~h~  idutra vhilehvingtwo rcin            2     (36)
in response to the direction. ,selector device mpotorsand a siig
iiibeweliti  qal(7)bngnthfowrpo'sition', to energise the applcicableA6to
ifo-s whee:eilshvn  w                  eond' coil (42)- in response! to the
diecio diriil wheielsfa   e a astOrc  ayn  eilsselector device (78) being
in~ th  reverseP pqsmitlon, hyng noirgble-wheels ~. i adition -the inen
and to  e-nergis 'bot  ol(62 in, response tion may be appliedp otheirdual
moto deie.  2     o th dIreton'selector deyice beng in teeutral Srmil~rl,
the cotroller24smaybe  replae   ih -position equival ent hadwrdcircuitry
nldn  oeod4   system accordfingto any. of the preceding operated-relay.
ndoher conventional logic cir-        claims', further'including: a switch
(20)conn'crted cuitry.                ,
between th  ore(18) anrd both of the first (10) -                   ~~~
~~~~~~~~30    and second (12) Motor coht0Ql bircuit means *  Cla~~~~~~~~~ms
.  .      - ~~~~~~~~~~~~5. As steacoding to clelmn 4, futer. comn- .   -
prising ~~~~~~~~~~~~~~~sensing means (74, 76, 78,86, b7 for 1. Anelecticall
-operate  dual Motor drive       detectin  pr Islete  system conditosade-'
sstem  ha-gfrtand scond traction Motors               abigsgast.delivered
to tecontrol'-meas (14, 16) driven by aDC.poqwer.source (18) in a first
3 (24) in response'to'the detected conditions, the mo ea Otperat~
wthiafirst current direction and        cotolmasd2) en  adapeoreceive. the
in a second. mode  f operation With a second       signals and to
controllably operate the line switch *         ~~~~~current direction; 'and
fairst and second: motor   (20) in response to the received signals.:
-control circuit meanls (10, 12-2) each motor control    6. A system
according to claim 5, wherein the circuit means comprising coil -operated
contacts   40   sensn   easicuscircuitmas(6  7  o adbein  aragd tQstablish
oppositely di-    -         delivering particular signals to the control
means rected complemental carrent. pacths from  the    -     (24)
indicating short circuit conditions associated source (8) throuh the first
and second mnotors     with the first and second motors (14,1)te .(14, 1 6)
respectively, characterised -in that the fi rst .control means (24) being
adapted to open the line. motor control circuit means (1 0) has a first set
of    4u   switch (20) in response to the particular signals. contacts (
32a, 32b) which are open in an unconitrol-    7. A system according to at
least claim 4, further led'condition fo drciguret from tepwrcmrising a
third motor (60) coupled in series source (18) th~rough the first motor
(14) ini the first  with the power source (18) and tfe line switch (20),
current direction, and a second set of contacts        and in parallel with
the first and second motors (14, (34a, 34b) which are closed in the
uncontrolled    5o    1 6). condition for directing current from the power
8. A vehicle including an electrically operated *  source.(18)-through the
first motor (14)  in the       dual mhotor drive system accbrding to any of
the secod crret diecton  ppoite to- th  frtpreceding claims, wherein the
first and second current direction; in that the second motor control
traction motors (14, 16) are connected to non- *.circuit means (12) has a
first set of contacts (40a,   55    dirigible wheelsi(96,98) of the
vehicle, the vehicle 40b) which are closed in an uncontrolled condition
further including at least one dirigible wheel (100) for directing
current-from-the power source (18)       for direction control. through the
second motor (16) in the first current       9. A vehicle according to
claim 8, when depen- direction, and a second set of contacts (38a, 38b)
dant on claim  6, wherein the sensing means which are open in the
uncontrolled condition for    60   includes a key switch (74) and a seat
switch (76) *directing current from  the power source (18)
adapted to deliver particular signals to the control *  through the second
moftor (16) in the second            means indicating their respective
status con- * current direction; i~n that a first coil (36) is con-
ditions, the control means (24) being adapted to nected to both sets of
contacts (32a, 32b, 34a, 34b)   control energisation of the line switch
(20) in. 



*. in the first motor control circuit (10); in that a    65   response to
the particular signals. 5    9                   0 057 680
10 Revendications                                      reponse au selecteur
de sens (78) lorsqu  en position arriere, et a d6sactiver les deux bobines-
1. Systeme d'entratnement de deux moteurs,        (36, 42) en reponse au
se6lecteur de sens lorsqu'il actionnes 6lectriquement comprenant un
premier,    est au point mort. et un second moteurs de traction (14, 16)
en-    5   4. Systeme selon l'une quelconque des revendi- tratn6s par une
source d'alimentation en courant   cations precedentes, comprenant en outre
un continu (18), Ie courant ayant un sons donn6 dar'  commutateur (20)
mont6 entre la source d'ali- un premier mode de fonctionnement, et un
mentation (18) et A la fois le premier et le second second sons dens un
second mode do fonctionne-     circuits de commande de moteur (10) et (12).
ment; un premier et un second circuits de co m-    10    5. Systeme selon
la revendication 4, compre- mande do moteur (10, 12), chaque circuit de
nant en outre des moyens de d6tection (74,76,78, commando de moteur
comportant des contacts          86, 87) pour d6tecter les 6tats de
pr6s6lection du ectionnes per bobineo et 6tant dispos6 en vue      systeme
et pour pouvoir envoyer des signaux au d'6tablir deux lignes de courant
compl6mentaires    moyen de commande (24) en r6ponse aux 6tats et opposees
depuis la source d'alimentation (18)   15   d6tect6s, 1s moVen de commande
(24) 6tant des- travrsant respectivementIspremieretlesecond        tin6 A
recevoir les signaux et a actionner do moteur (14, 16), caracterise en ce
que Ie premier  maniere controlable le commutateur de ligne (20)1 circuit
de commande de moteur (10) comprend         en reponse aux signaux recus.
une premibre s6rie de contacts (32a, 32b) ouverts    6. Systeme selon la
revendication 5, dans lequel courmat vnanto     nr  en vuedd'envoyer le
20   les moyens de d6tection comprennent des cir- courant veriant d t i
source d'alimontation (18)   cuits (86, 87) destin6s a envoyer au moyen de
dans le: premiher mote  (14) selon le premier      commande des signaux
particuliers (24) indi- sons, et une deuxieme serie de contacts (34a, 34b)
quant la pr6sence d'un court-circuit dens le pre- fermes* dons un 6tat non
command6 en vue            mier et le second moteurs (14, 16), le moyen de
d'envoyer le courant venant de la source d'ali-   25   commande (24) 6tant
destin6 A ouvrir le commu- mentation (18) dans le premier moteur (14) selon
tateur de ligne (20) en r6ponse- a ces signaux le second sons, oppos au
premier; en ce quo le     particuliers. second circuit do commande de
moteur (12)            7. Systeme selon la revendication 4 au moins,
comporte une premiAre serie do contacts (40a,      comprenant en outre un
troisieme moteur (60) 40b) fermes dans un 6tat non commande en vue    30
reli6 en serie A la sourcelo'ialimentation (18) et au d'envoyer le courant
venant de la source d'ali-    commutateur de ligne (20), et en parallele au
mentation (18) dans Ie second moteur (16) selon    premier et au second
moteurs (14, 16). Ie premier seons, et une seconde serie de contacts   8.
Vehicule comprenant un systeme d'ontraTne- (38a, 38b) ouverts dans un etat
non commande en    mont do deux moteurs actionnes electriquement vue
d'envoyer le courant vwnant de Ia source    35   selon l'une quelconque des
revendications pr6ce- d'alimentation (18) dans le second moteur (16)
dentes, dans lequel le premier et le second ma- selon le second sens; en ce
qu'une premiere        tours detraction (14, 16) sont relids aux roues non
bobine (36) est connect6e aux deux s6ries de       orientables (96, 98) du
v6hicule, le vehicule com- contacts (32a, 32b, 34a, 34b) dans le premier
prenant en outre au moins une roue orientable circuit de commande de moteur
(10); en ce   40   (100) pour la commands de direction. qu'une seconds
bobine (42) est connectee aux         9. Vehicule selon la revendication 8,
quand elle deux series de contacts (38a, 38b, 40a, 40b) dans   d6pend- de
la revendication 6, dans lequel les le second circuit de commando de moteur
(12), et    moyens de detection comportent un commuta- en ce qu'un moyen de
commandes (24) est pr6vu       tour de contact (74) et un commutateur de
siege pour exciter selectivement la premiere et la   45   (76) destines a
envoyer des signaux particuliers seconde bobine (36, 42) afin de commander
au moyen de commande, indiquant leurs etats I'actionnement des contacts
respectivement dans     respectifs, le moyen de commando (24) 6tant les
premier et second circuits de commands de       destine A commander
l'excitation du commuta- moteur (10, 12).
teur de ligne (20) en reponse a ces signaux 2. Systeme selon la
revendication 1, dans lequel   50   particuliers. I'etat non commande du
premier circuit de com- mande de moteur (10) provoque la rotation du
premier moteur de traction dans un premier seons,   Patentanspruche et
l'6tat non commande du second circuit de commands (12) provoque la rotation
du second    55    . Ei elektrisch betatigtes Dualmotor-Antriebs- moteur do
traction dans un second sons, le         system mit ersten und zweiten
Zugmotoren (14, premier et le second seons de rotation 6tant o      16),
angetrioben durch Sine Gleichspannungs- poses.
leistungsquelle (18) in einer ersten Betnebsart mit 3. Systeme selon la
revendication 2, compre-      einer ersien Stromrichtung und in einer
zweiten nant en outre un selecteur de sens (78) compor-   60   Betriebsart
mit einer zweiten Stromrichtung, und tant une position avant, arriere et un
point mort,  erste und zweite Motorsteuerschaltungsmittel Ie maven de
commando (24) etant destine a           (10, 12), wobei jedes der
Motorsteuerschaltungs- exciter la premiere bobine (36) en reponse au
mittel spulenbetatigte Kontakte aufweist und der- 



s6lecteur de seons (78) lorsqu'il est en position
artangeordnetist,umentgegengesetztgerichtete avant, et a exciter la seconde
bobine (42) en   65   komplementare Strompftade von der Quelle (18) 6
..~~~~ ~~~~~~~~~~~~~~~ .ii IIIIII     I 111111111111111111    11
0 057 680                       12 ldurch die ersten bzw. zweiten Motore
(14, 16)      wobei die Steuermittel ferner geeignet sind, die vorzusehen,
dadurch gekennzeichnet, daB die         zweite Spule (42) zu erregen, und
zwar da ersten Motorsteuermittel (10) einen ersten Satz  .   wenn sich die
Richtungswahlvorrichtung (78) in * von Kontakten (32a, 32b) aufweisen, die
in einem'   der Ruckwirtsposition befindet, und wobei ferner
nichtgesteuerten Zustand offen sind, um Strom'   5    beide Spulen (36,42)
enterregtwerden, wenn sich von der Leistungsquelle (18) durch den ersten
die Richtungswahlvorrichtung in der Neutral- * Motor (14) in der ersten
Stromrichtung zu leiten,    '    position befindet. - ad einen zweiten Satz
von Kontakten (34a, 34b),     4. System  nach einem der vorhergehenden ",[
>.ie in dem nicht-gesteuerten Zustand geschlos-         Anspruche mit einem
Schalter (20), verbunden *  - sen sind, um Strom von der Leistungsquelle
(18)   vo   zwischen der Quelle (18) und den beiden der *':  'durch den
ersten Motor (14) in der zweiten Strom-  ersten  (10) und  zweiten  (12)
Motorsteuer- richtung entgegengesetzt zur ersten  Strom-
schaltungsmittel. richtung zu ieiten, und ferner dadurch gekenn-        5.
System nach Anspruch 4, wobei ferner Ab- '   zeichnet, daB die zweiten
Motorsteuerschaltungs-    fuhimittel (74,76,78,86,87) vorgesehen sind, um
mittel (12) einen ersten Satz von Kontakten (40a,   i5   vorgewahlte
Systembedingungen festzustellen 40b) aufweisen, die in einem
nicht-gesteuerten      und die Lieferung von Signalen an. die Steuer-
Zustand geschlossen -sind, um Strom von der         mittel (24) zu
ermoglichen, und zwar infolge von Leistungsquelle (18) durch den zweiten
Motor (16)   fesgestellten Bedingungen, wobei die Steuer- .in der ersten
Stromrichtung zu leiten, und einen   mittel (24) dazu geeignet sind,
Signale zu empfan- zweiten Satz von Kontakten (38a, 38b), die in   20   gen
und den Leitungsschalter (20) infolge der nicht-gesteuerten Zustand offen,
sind, um Strom     empfangenen Signals steuerbar zu betatigen. von der
Leistungsquelle (18) durch den zweiten        6. System nach Anspruch 5,
wobei die Abfuhl- *   Motor (16) in der zweiten Stromrichtung zu leiten
mittel Schaltungsmittel (86, 87) aufweisen, um und ferner dadurch
'geken'nzeichnet, daB eine       spezielle Signals an die Steuermittel (24)
zu lie- erste Spule (36) mitbeiden Sitzen von Kontakten    25   fern,
welche KurzchluBbedingungen in Verbin- t       (32a, 32b, 34a, 34b). in.
der ersten Motorsteuer-   dung mit den ersten und zweiten Motoren (14,16)
schaltung (10) verbunden ist, und dal ferner eine   anzeigen, wobei die
Steuermittel (24) geeignet zweite Spule (42) mit beiden Satzen von Kontak-
sind, den Leitungsschalter (20) infolge der speziel- ten (38a, 38b, 40a,
40b) in der zweiten Motor-      len Signale zu offnen. steuerschaltung (12)
verbunden ist, und ferner   30   7. System nach mindestens Anspruch 4,
wobei * schliellich dadurch gekennzeichnet, daB Steuer-    ferner ein
dritter Motor (60) in Serie mit der tF      mittel (24) vorgesehen sind, um
selektiv die er-     Leistungsquelle (18) und dem Leitungsschalter sten und
zweiten Spulen (36,42) zurn Erregen urn    (20) gekuppelt ist und zwar
parallel mit den ersten die Betatigung der Kontakte in den ersten bzw.
und zweiten Motoren (14, 16). zweiten Motorsteuerschaltungsmitteln (10, 12)
zu   35  8. Fahrzeug mit einern elektrisch betatigten bewirken.
'                      Dualmotor-Antriebssystem nach einem der vor- 2.
System nach Anspruch 1, wobei der nicht-       hergehenden Anspruche, wobei
die ersten und gesteuerte Zustand der ersten  Motorsteuer-         zweiten
Zugmotore (14, 16) mit nichtlenkbaren schaltungsmittel (10) eine erste
Richtung der er-   Radern (96, 98) des Fahrzeugs verbunden sind, sten
Zugmotordrehung bewirkt, und daB der   40   und wobei das Fahrzeug ferner
mindestens ein nicht-gesteuerte Zustand der zweiten Motor-        lenkbares
Rad (100) zur Richtungssteuerung auf- steuerschaltungsmittel (12) eine
zweite Richtung    weist. :   der zweiten Zugmotordrehung bewirkt, wobei
die       9. Fahrzeug nach Anspruch 8 in Abhangigkeit ersten und zweiten
Drehrichtungen entgegen-         von Anspruch 6, wobei die Abfuhimittel
einen gesetzt gerichtete Sinne aufweisen.           45   Schlusselschalter
(74) und einen Sitzchalter (76) 3. System  nach Anspruch 2, wobei eine
aufweisen, und zwar geeignet zur Lieferung spe- Richtungswellenvorrichtung
(78) vorgesehen ist      zieller Signals an die Steuermittel zur Anzeige
der mit Vorwirts-, Ruckwirts- und Neutralpositionen,    entsprechenden
Statusbedingungen, wobei die wobei die Steuermittel (24) dazu geeignet
sind,     Steuermittel (24) geeignet sind, urn die Erregung um die erste
Spule (36) zu erregen, und zwar   so   des Leitungsschalters (20) infolge
dieser speziel- infolge der Tatsache, daB sich die Richtungswahl-  len
Signale zu steuern. vorrichtung (78) in der Vorwartsposition befindet, 55
60 65 7    


