
1                  0 119 194                      2 Description
US-A-3540220, incorporates a single up- standing lever movable
longitudinally for forward This invention relates to a mechanism for con-
and reverse travel of the tractor, and movable trolling the movement of a
tractor, and more      laterally with respect to the operator seat for
particularly to a more effective and operationally    5    differentially
operating the left and right traction less fatiguing mechanism for steering
the tractor  motors and effecting a steering correction. Since and
effecting a change in the operating condition  the operator's right hand is
frequently manipulat- of the transmission.
ing the implement control lever, there is undue It has long been known to
operate left and right  complexity and confusion in operating such a hand
operated steering levers for disengaging the   10   "joy-stick"
simultaneously with his left hand. The clutches located at either side of a
crawler tractor  diagonal movement thereof is particularly vexati- and
making slight steering corrections. This       ous and consumes an
excessive amount of effort. results in an interruption of full power to one
side  Afirst modification of this "joy-stick" incorporates and can be
accompanied by the engagement of a      an upstanding T-shaped handle which
can be foot operated service brake pedal at the dis-   15   rotated about a
laterally extending horizontal axis engaged side in order to make a larger
steering    for simultaneous speed control of both traction correction or
tighter turn. Since the drive to the  motors, and which can be rotated
about its own inside track chain is interrupted during a turn, a  upright
axis for steering the traction through loss in the drawbar pull and/or
productivity of the  differential operation of the tractor motors. But,
tractor can result.                          20   because of the physical
disposition of the In the system mentioned immediately above,
operator's hand palm substantially overthe top of the frequency
manipulation of two steering levers  the T-shaped handle the tractor
operator can and two brake pedals causes considerable           quickly
become fatigued. It can easily be appreci- operator fatigue, and more
recently these func-    ated that the twisting movement required to make
tions have been combined. Specifically, the   25   a steering correction
with a T-shaped handle is depression of one foot pedal or the retraction of
unnatural when one considers the longitudinal one hand lever in the
modified embodiment can      orientation of the operator's forearm and
wrist sequentially disengage the clutch and then apply
whentheoperatorisseated,andthepoormechan- the brake at one side of the
tractor for steering it.  ical moment arm of the T-shaped handle. Asecond
This,ofcourse,reducesthenumberofmembersto   30   modification employs a
pair of juxtaposed control the steering from four to two and is of
upstanding levers having oppositely laterally appreciable benefit.
extending handgrip portions. The levers may be Positive power flow from the
engine to both of  rotated together or individually about a common :the
track chains during a steering correction is  transverse, horizontal axis
and each one controls - provided by some tractor manufacturers. Usually
35   the speed ratio of the associated traction motor. this is achieved by
incorporating separate hydro-  However, moving both levers with the left
hand static pump and motorsystemsforeach side ofthe     requires excessive
unnatural effort. tractor. Each traction motor is normally operated
US-A-3,620,096 discloses still another steer- by a separate control lever.
Thus, when the two   ing mechanism employing an upstanding two- control
levers are moved together in lateral align-.  40   piece member that we can
swing about a horizon- ment the hydrostatic traction motors operate    tal
axis, and with the upper piece being adapted to
togetheratthesamedesiredspeedforstraightline       rotate about its own
upright axis through a tractor movement in either the forward or reverse
longitudinally oriented and horizontally extending direction. When th
controlleversareindividually  handgrip. While steering can be theoretically
manipulated, differential rotation of the traction   4    achieved, the
upper piece must be manipulated motors occurs and the tractor makes a turn.
about two orthogonal axes in order to function. Most tractors are equipped
with an auxiliary     The result is that unnatural and inefficient move-
implement such as a bulldozer blade, a ripper or  ments of an operator's
hand are required, and the - the like and,:-accordingly, one of the
operators  operator would  be constantly fighting the hands is often on the
implement control lever. The - so   instability to prevent a change in the
average Implement control lever can be of the "joy-stick"  speed of the
traction motors during a turn, for type wheren a single lever can be moved
longi-    example. tudinally. for one function, laterally for another,
Another, steering mechanism  is shown in and diagonally from a central
position to provide  US-A-1154653 which employs a steering con- dual
changes in the physical disposition of the  55    trol handle  and a
separate motor speed control implement This added complexityof motion takes
handle which can be individually swung about a considerable amount of
manual effort and!      juxtaposedupright axes for operation of an early
operator attention and usually is limited to the  automobile. Such a
mechanism would require operators right hand. When one realizes that the
frequent and undesirable travel of an operator's operator must als
simultaneously manipulate   60   hand from one handle to the other if
adapted for other controls On the tractor, such as the engine  tractor use.
throttle and/or decelerator the transmission selec-   Accordingly, what is
needed is an improved tor lever, and the service  brakes, the operational
control mechanism for steering a tractor and for complexity becomes
apparent                       effecting a change in the operationg
condition of One known "joy-stick control disclosed in    65  the
transmission which will have control elements'    0 119 194
4 



so constructed as to fully take into account the     and various control
elements in the vicinity of principles of motion economy and which control
tractor seat; elements will be effective to operate associated      Fig. 3
is ah enlarged, diagrammatic, right side control systems. Specifically,
along with the        elevational view of the control mechanism illus-
steering function, tractor movement control func-    5    trated in Fig. 2
with the housing walls broken tions such as directional control should be
inte-    away to better show details of the operating grated into the
control mechanism so that the        linkages associated therewith;
operator can make extensive use of natural rhyth-     Fig. 4 is a
diagrammatic, front elevational view mic motions in the manipulation of the
various      of the control mechanism shown in Fig. 3 with the control
elements using a single hand. In addition    to    walls of the housing
broken away; to reducing operator fatigue, the mechanism           Fig. 5
is a fragmentaryfront elevational enlarge- should be simple and yet rugged
so that it will      ment of the speed shift control lever illustrated in
perform the desired services economically.           Fig. 4 showing the
construction of the mounting The present invention is directed to
overcoming   joint thereof; one or more of the problems as set forth above.
15  Fig. 6 is a fragmentary right side elevational According to the present
invention a control       enlargement of the mounting joint of Fig. 5;
mechanism for operating a tractor including a        Fig. 7 is a
diagrammatic, sectionalized view of a transmission having a plurality of
operation con-    centering mechanism that can be used with the ditions,
comprises a steering selector apparatus    control mechanism of Figs. 1-6;
including a tiller arm having a mounting portion    20  Fig. 8 is a
diagrammatic top plan view of a and a handgrip portion, the steering
selector       control mechanism  constructed in accordance apparatus being
mounted on the tractor so that      with a second embodiment of the present
inven- the tiller arm  is swingable about a fixed up-       tion with a
portion sectionalized for clarity; standing axis and the handgrip portion
having an      Fig. 9 is a diagrammatic, fragmentary right side axis
extending generally outwardly from the axis;   25   elevational view of the
second embodiment con- first control means for steering the tractor in
trol mechanism shown in Fig. 8; response to swinging movement of the tiller
arm       Fig. 10 is a diagrammatic, top plan view of a about the
upstanding axis in either direction away  steering selector
apparatusconstructed in accord- from  a central position; and second
control         ance with a third embodiment of the present means for
selectively effecting a change in the   30   invention with a portion
broken open to show operating  condition  of the transmission  in
details thereof; and response to rotational movement of the handgrip
Fig. 11 is a diagrammatic, elevational view of portion about its axis.
the steering selector apparatus of Fig. 10 as taken More specifically, a
handgrip portion of the      along line XI-XI thereof, with a portion
broken steering tiller arm is rotatable about the out-   35   open to
better illustrate details thereof. standing, laterally disposed axis of the
tiller arm for preferably changing the travel direction of the  Best Mode
for Carrying Out the Invention tractor. The handgrip portion can be located
in a     A tractor, as generally indicated by the ref- preselected spot
forwardly and slightly above the   erence numeral 10 in Fig. 1, includes a
pair of end- elevation of the left arm rest of the tractor seat.   40
less track chains or endless belts 12 which are Moreover, a speed selector
lever can also be        operated by a control mechanism 14 constructed
mounted on the tractor so that it extends up-       in accordance with a
first embodiment of the wardly adjacent the steering tiller arm in such a
present invention in order to selectively propel manner that the tractor
operator can quickly and    the tractor as desired. effectively make a
speed change before returning    45  The tractor 10 has a cross drive
mechanism or his left hand to its relatively relaxed position of  transaxle
16 employing a planetary steering dif- grasping the handgrip portion of the
tiller arm.    ferential 18. First and second input members 20, Other
objects and advantages of the present       22 deliver power to the
differential, and first and invention will become readily apparent upon
second output members 24, 26 deliver power reference to the accompanying
drawings in   so   therefrom to left and right final drives 28,30. A left
which:-                                              brake 32 and a right
brake 34 are associated with Figure 1 is a diagrammatic top plan view of a
the respective final drives so as to selectively stop tractor including a
cross drive mechanism driven    movement of the track chains in the usual
by a serially connected engine and transmission,    manner. During straight
line movement of the a plurality of hydraulically actuated components   55
tractor 10 the first input member 20 to the dif- in block diagram form for
the control thereof, and  ferential 18 is preferably driven by a power
shift a fragmentary and schematic right side eleva-       transmission 36
having a plurality of forward tional view of a control mechanism
constructed in   speeds and a plurality of reverse speeds. The accordance
with a first embodiment of the           transmission is operated by a
suitable trans- present invention for selectively positioning a   60
mission control valve device 38 hydraulically plurality of spool elements
associated with the     actuated by a speed selector spool 40 having four
operational controls of the tractor;                axial positions and a
directional selector spool 42 Fig. 2 is a fragmentary, diagrammatic, top
plan    having three axial positions.. The transmission view of the control
mechanism illustrated in Fig. 1  and its associated control valve device
are of including a portion of a tractor's operator station    65
conventional construction and need not be fur- 3    5                    0
119 194                       6 



ther described. An engine 44 of the usual type is     fluid pressure source
96 and  is selectively effective to drive the transmission,- and also to
operated byaparking brake selectorspool 98 or a drive a variable
displacement steering pump 46.        separate service brake selector spool
100. While The steering pump is connected to a fluid             the
parking brake selector spool 98 is basically an pressure source 48 and to a
steering control valve    5    on-off two-position spool, the service brake
selec- device 50 having a steering selector spool 52          tor spool 100
is an axially movable spool having a capable of being axially placed in a
neutral posi-     full range of modulating capability. The axial tion and
an infinite number of left and right          movement of either of these
spools results in steering positions at either side thereof.
simultaneously  and  controllably  opening  a Operation of the steering
pump 46 is effective    10   normally fully pressurized line 102 to the
left to direct fluid to a fixed displacement steering       brake 32 and a
normally fully pressurized line 104 motor 54 via either one of a pair of
hydraulic lines  to the right brake 34 to a drain or reservoir 106. 58, 60.
Thus, the steering motor can selectively       Subsequently the brakes will
automatically be rotate a shaft 62 in either direction of rotation
mechanically applied to controllably stop or through a preselected speed
range from a station-    15   retard the rotation of the respective final
drives ary position. In this example, the shaft 62 rotates    28, 30 to
about the same degree in a well known the second input member 22 to the
differential 18    manner. -which is preferably a spur gear.
In general, the manual manipulation of the More specifically, the planetary
steering dif-       control mechanism  14 by the left hand of the ferential
18 has first, second and third inter-   20   tractor operator is effective
to control the axial connected planetary mechanisms 64, 66, 68 as is
displacement of the following elements: (a) the diagrammatically
illustrated. The first planetary      steering selector spool 52; (b) the
directional mechanism 64 has a ring gear 70, a sun gear 72, a      selector
spool 42; (c) the speed selector spool 40; planet carrier 74 and a
plurality of planet gears 76   and (d) the parking brake selector spool 98.
rotatably mounted on the carrier and in engage-   25     Referring to Fig.
2, a tractor operator station 108 ment with the ring and sun gears. The
second           is illustrated including a tractor seat 110 having
planetary mechanism 66 has a ring gear 78, a sun       left and right arm
rests 112 and 114. Basically, the gear 80, a planet carrier 82 and a
plurality of        control mechanism 14 includes a steering selector
planet gears 84. Similarly, the third planetary        apparatus 116 having
a tiller arm  118, and a mechanism 68 has a ring gear 86, a sun gear 88, a
30    mechanically separated but juxtaposed speed planet carrier 90 and a
plurality of planet gears 92.  selector lever 120 located generally
immediately In the embodiment illustrated the first input
forwardly of the left arm  rest 112. A first foot member 20 from the
transmission 36 is connected        pedal 122 is located forwardly of the
seat and, to rotate the second planet carrier 82. Since the      when it is
depressed, is effective to controllably first, second and third sun gears
72, 80 and 88 are   35    displace the service brake selector spool 100
connected for joint rotation via intermediate shaft    shown in Fig. 1 and
to thereby modulatably apply elements 93, 95, and the first ring gear 70 is
the tractor service brakes 32, 34 in the usual continually held stationary
with respect to a trans-   manner. A second foot pedal 124 is located to
the axle housing 97, the second ring gear 78 and           right of the
first foot pedal and serves to controll- second sun gear 80 are caused to
be powerably   40    ably decelerate the engine 44 from a preselected
rotated. The second ring gear 78 is connected to       higher engine speed
setting as established by a rotate jointly with the third planet carrier 90
and    hand operated engine throttle setting lever 126 the first or left
output member 24, and the first      pivotally connected to a forwardly
located con- planet carrier 74 is connected to rotate jointly with  sole
128. Thus, the depression of the second foot the second or right output
member 26.           45    pedal 124 overrides the setting of the throttle
If straight ahead operation of the tractor 10 is     setting lever and
decreases the speed of the desired the steering motor shaft 62 and spur
gear      engine until it is released. Upon the release of the 22 are held
stationary by operation of the control    second foot pedal the engine
speed returns to mechanism  14 as will be subsequently described,
that established by the throttle setting lever also and this holds the
third ring gear 86 stationary.   50   in a well known manner. Under these
conditions the left and right differen-     An implement control lever 130
and an auxiliary tial output members 24, 26 are simultaneously
control lever 132 are located in juxtaposed posi- driven at the same speed
and in the same direc-        tions near the right arm  rest 114. The
control lever tion, and at equal levels of torque.                   130,
for example, can be of the joy-stick type and If a steering correction is
desired, the steering    55   be used for adjusting not only the elevation
of a motor shaft 62 and spur gear 22 are rotated in the     bulldozer
blade, but also the tilt angle thereof. The selected direction  at the
desired  speed  to cause    auxiliary control lever 132 can  be used  for
oper- the  output members  24, 26  to  be driven  at         ating a ripper
or a winch mounted on the tractor. different speeds. This powerably rotates
the left      Although such implements are not shown  in Fig. final drive
28 and left track chain 12 at a  different   60   2, the  location  and
operation  thereof are well speed than the right final drive 30 and  right
track   known  in the  art. chain 12 and  results in a turning  motion.
Referring  next to the  control mechanism   14 The left and  right brakes
32, 34 of the tractor 10  shown  in Figs. 3  and  4, the  steering
selector are spring  engaged and  hydraulically released. A     apparatus
116  has  an upstanding  member  or brake  control valve  device 94 is
connected  to a    as   cylindrical post 134, and bearing  support means 4
.                      7                  0  119  194
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or a support assembly 136 for pivotally connect-    connection is
illustrated in Fig. 1 for illustrat ing the post to a housing 138 for
rotational move-  convenience. ment solely about a fixed upstanding axis
140.        Steering linkage means 184 is similarly utilized The tiller arm
118 is connected to the post and     for appropriately coupling the
rotational move- extends outwardly therefrom and generally to the    5
ment of the post 134 to the axial displacement of right when looking at
Fig. 2, or when looking from  the steering selector spool 52. As shown in
Fig. 2, the operator's seat 110. In the instant embodi-     the tiller arm
118 is swingable about the upstand- ment, the tiller arm includes a
mounting portion    ing axis 140 and extends outwardly of the hous- 142, a
hand grip portion or actuator 144 and an     ing 138 via an arcuate slot
185 defined partly in a indicia portion  146 located generally there-   10
cover plate 187 and partly in a collar 189, and between.
which slot opens outwardly toward the right side As is shown in Fig. 4, the
hand grip portion 144   of the housing. This swinging movement causes is
advantageously of a preselected width W suffi-   corresponding movement of
the post 134 and of cient for being conveniently grasped by the trac-   the
steering linkage means 184 illustrated in Figs. tor operator's downwardly
facing left hand palm.    15   3 and 4. The hand grip portion is preferably
spaced            The steering linkage means 184 includes a lever radially
away from the upstanding and preferably    arm 186 releasably secured to
the bottom of the vertical axis 140 about the same distance W in       post
134 by a fastener 188. A depending ball and order to obtain a desirable
degree of arm move-     socket coupling joint 190 is then used to connect a
ment and relatively low degree of effort. The hand    20   first adjustable
rod 192 to the distal end of the grip portion is preferably provided with
an alter-  lever arm 186. A bellcrank 194 rotates about a nating  plurality
of  longitudinally  oriented     central axis 202 on suitable bearing
means, not depressions 148 and ridges or lands 150 for at      shown,
mounted on a stationary stubshaft 196 least the radially outer portion
thereof so that an  connected to the housing 138. The bellcrank has
operator can grasp it more positively.         26   first and second radial
arms 198 and 200 extend- The mounting portion 142 of the tiller arm 118
ing therefrom at laterally displaced points. The has a split socket 152 so
that it can be releasably  first radial arm 198 is connected to the output
end clamped to the top of the post 134 by the use of a   of the first rod
192 by a ball and socket coupling screwthreadable  fastener 154. A
generally         joint 204, and the second radial arm  200 is cylindrical
chamber 156 is also defined in the    30   connected to a second adjustable
length rod 206 mounting portion along an upwardly inclined         by a
pivot pin 208. The distal end of the second steering arm axis 158. The
radially outstanding     rod 206 is connected to a lever arm 210 by a ball
steering arm axis is in the plane of the upstanding  and socket coupling
212, and that lever arm is mounting axis 140 and is preferably inclined at
an  releasably secured to a tubular shaft 214 as angle of about [err] with
respect to a horizontal   35   shown in Fig. 4. A stationary tubular
support 216 plane as is indicated in Fig. 4. A cylindrical stub-  is
connected to the housing, and outer sealed shaft 160 on the hand grip
portion 144 extends      bearing means 218 supports the tubular shaft
downwardly through the chamber 156 and sealed       therewithin. Inner
sealed bearing means 220 bearing means 162 is provided for rotatably
rotatably supports the through shaft 180 within supporting the stubshaft
within the mounting    40   the tubular shaft. An output lever arm 222 is
portion. A split clamp 164 having a radially out-   rigidly secured to the
tubular shaft and, as shown wardly extending lever arm  166 is releasably
in Fig. 1, it is this output lever arm that sub- secured to the distal end
of the stubshaft by a     sequently causes proportioned movement of the
screwthreadable fastener 168, and a ball and        remainder of the
steering linkage means 184 to socket coupling joint 170 connects the lever
arm    45   effect controlled displacement of the steering to an adjustable
length depending rod 172 form-      selector spool 52. ing a part of
directional linkage means 174. As is    As shown in Fig. 2 a profiled slot
224 defined in illustrated in Figs. 3 and 4the lower end of the rod  the
cover plate 187 of the housing 138 has a 172 is connected to a lever arm
176 by another      longitudinal portion 226, a transverse portion 228,
ball and socket coupling joint 178. The lever arm    50   and an oblique
portion 230. As the speed selector 176 is releasably secured-to a rotatable
through    lever 120 is manually displaced fully within the shaft 180, and
the through shaft has another lever  slot corresponding movement is
effected of arm 182 on the opposite end thereof. In this way    speed
linkage means 232 and of brake linkage when the hand grip portion 144 is
rotated about     means 234 shown in Figs. 1, 3 and 4. the inclined axis
158 the last mentioned lever arm   55  As shown best in Figs. 5 and 6, the
speed 182 is rotated about a transverse axis 183 of the   selector lever
120 can be noted to include an up- through shaft 180. Referring temporarily
to Fig. 1,  standing shift cane 236, and juxtaposed first and the lever arm
182 is seen as being mechanically     second depending arms 238, 240
defining a pair connected to the remainder of; the directional      of
openings therethrough on a longitudinally linkage means 174 leading to the
directional   60   extending axis 242. A pivot pin 243 extends' selector
spool 42 for operation thereof as will be  through the openings along the
axis 242. A subsequently described. Since a plurality of con-   tubular
support member 244 Is releasably ventionally interconnected links and
levers can be  secured to the housing 138 and extends there- used for
connecting the lever arm 182 and the       through. A pivot shaft 246 is
mounted within the spool 42 only a phantom line directional linkage   65
support member for rotation about a transverse    9                   0 119
194                       10 axis 248 by sealed bearing means 250, and a
cast    park position, whereupon the transmission con- 



member 252 is releasably secured to the pivot       trol valve, device 38
automatically places the shaft by a fastener 254. The cast member has a
transmission 36 in a neutral condition wherein cylindrical bore 256
therethrough and bearing       there is no power delivery at the input
member 20 means 257 therein for receiving the pivot pin 243    5    to the
cross drive mechanism 16. Simultaneously, and, hence, with solely
longitudinal movement of    the brake linkage means 234 rotates the output
the shift cane 236 about the axis 248, the cast     lever arm 276 about the
transverse axis 278 to member 252 and shaft 246 will be rotated jointly
about a [err] upwardly inclined position when with the shift cane to cause
corresponding move-    viewing Fig. 1. The diagrammatically illustrated
ment of an output lever arm 258 secured to the    10   parking brake
selector spool 98 is thereupon distal end of the shaft 246. The rotation of
output  positioned in the brake-on mode of operation. lever arm 258
subsequently controls the displace-     While the invention has been
described with ment of the speed selector spool 40 shown in Fig.   respect
to the displacement of a plurality of 1 through the remainder of the speed
linkage        axially movable valve spools 40, 42, 52, 98 and means 232.
15   100 it is to be understood that a plurality of The first arm 238 of
the speed selector lever 120  rotatable control valve elements of
conventional has an extension 260 thereon and a ball coupling
construction having about the same incremental joint 262 secured thereto
which is collinearly      and correspondingly identified positions can be
aligned with the axis 248 whenever the shift cane   substituted therefor.
236 is in the longitudinal portion 226 of the slot   20  Desirably, the
overcenter spring  biasing 224 illustrated in Fig. 2. An adjustable length
mechanism 280 shown in Figs. 3 and 4 is effective brake rod 264 depends
from the coupling joint       to hold the speed selector lever 120
positively in 262 and is secured to another ball coupling joint  the park
(P) position and to provide the proper 266 as shown is Fig. 4. A tubular
support member    "feel" to indicate that the brakes have been 268 is
secured to the housing 138 and a through    25   engaged. In the parking
mode the extension 260 shaft 270 is rotatably supported within it by
of the speed selector lever is rotated downwardly sealed bearing means 272.
A first lever arm 274 is  about the longitudinal axis 242 so that the coup-
secured to the inner end of the shaft 270 and the   ling joint 262 is no
longer aligned with the ball coupling joint 266 is transversely secured
horizontal and stationary transverse axis 248 as thereto. A second or
output lever arm 276 is   30   can be appreciated by reference to the
phantom secured to the outer end of the shaft, so that with  line outline
therof shown in Fig. 5. The depending rotation thereof about a transverse
axis 278 the    brake rod 264 is urged downwardly so that the remaining
portion of the brake linkage means 234    first lever arm 274 and its
integral extension 282 is effectively positioned to displace the parking
are rotated in a counterclockwise direction when brake selector spool 98
shown in Fig. 1.      35   viewing Fig. 3 to the phantom position
illustrated. As shown in Fig. 2, a fabricated tubular guard    In the
parking mode the spring 288 continually 279 is releasably secured to the
front and right    urges the first lever arm 274 in the counterclock- sides
of the housing 138 for protectingly prevent-  wise direction, and this
through the remainder of ing the speed selector lever 120 and tiller arm
118  the brake linkage means 234 biases the speed from being inadvertently
bumped into an oper-   40   selector lever at the cover plate 187 to the
right ating mode by the operator when he is entering or   when viewing Fig.
2. exiting the region of the seat 110.                   The vehicle
operator can move the speed selec- As is illustrated in the lower portions
of Figs. 3  tor lever 120 rearwardly and to the left within the and 4, an
overcenter spring biasing mechanism       oblique portion 230 of the
profiled slot 224 280 is effective to continually urge the shift cane   45
against the decreasing resistance of the over- 236 toward the left side of
the longitudinal portion  center spring biasing mechanism 280. When the 226
of the slot 224 shown in Fig. 2 or toward the   speed selector lever
reaches the transverse por- right side of the oblique portion 230 of the
slot.  tion 228 the depending brake rod 264 illustrated in Specifically,
the biasing mechanism 280 includes    Fig. 3 is raised sufficiently to
align the pivot joints an extension 282 on the first lever arm 274 and a
50   284 and 286 at the spring biasing mechanism 280 laterally 'extending
pivot joint  284  thereon. A  with the axis 278. Any further upward
movement stationary pivot joint 286 is secured to the hous-  of the brake
rod will cause the spring 288 to go ing 138 and a coiled tension spring 288
of a pre-   overcenter beyond that aligned position such that selected
length is secured between the joints 284   the lever arm 274 and extension
282 are thereafter and 286.                                       55
continually biased in the clockwise direction. This aids operator movement
of the speed selector Industrial Applicability
lever into the longitudinal portion 226 of the When the speed selector
lever 120 is disposed     profiled slot. Significantly, the profiled slot
with toward the front of the oblique portion 230 of the  its transverse
portion 228 is so constructed as to slot 224 shown in Fig. 2 and thereby
into park (P),  60   prevent inadvertent downshifting beyond the first the
speed linkage means 232 is effective to rotate  speed  position  because
the spring  biasing the output lever arm 258 abolut the transverse
mechanism holds the speed selector lever to the axis 248 to about a
[err]downwardly inclined         left. position when viewing Fig. 1. This
displaces the      In the first speed position of the speed selector speed
linkage spool 40 outwardly to its maximum    65   lever 120, identified on
the cover plate 187 of Fig. 6    11            0 119 194         12 2, the
tractor 10 can be roaded by twisting the        158 shown in Fig. 4 is
inclined upwardly at about 



hand grip portion 144 from a centered neutral          [err] for two
reasons: firstly, such position is more mode of operation either to the
forward position       comfortablethan a horizontal tiller arm since it or
to the reverse position. If the operator's left    represents a more
relaxed position of the forearm hand is rocked so that his fingers go down
the    5    and wrist; and secondly, it allows the height of letter "F" on
the indicia portion 146 of the tiller   the housing 138 including the
collar 189 and cover arm 118 is elevated to the top and the tractor goes
plate 187 to be minimal in this embodiment which forward in first gear.
Alternatively, rocking the      is beneficial from both the appearance and
cost wrist backward will cause the rotation of the twist    standpoints.
grip portion to elevate the letter "R" to the top    10  In this embodiment
of the control mechanism and cause reverse motion in first gear. This is a
14 the tiller arm 118 is placed inside or closer to very  effective and
convenient motion, and            the operator and elevationally below the
handle requires an effort of only about 1.4 N.m (1.0 lb-ft)   or top of the
speed selector lever 120. Note in Fig. and a rotation of the twist grip
portion from the      3, for example, that the tiller arm  is located
neutral or "N" position of only about 350 to the    15   elevationally
above the top of the left arm rest 112 forward position and 25 to the
reverse position       at an optimized location relative to an operator's
as is diagrammatically shown in Fig. 3. Note that      arm and downwardly
facing hand palm; Raising the travel distance required of the operator's
wrist   the tiller arm would reduce operator comfort, is unequal. This was
incorporated in the instant      while lowering it would cause the arm rest
to embodiment because the natural motion of the    20   interfere with the
motion of the operator's arm. wrist is more limited in the "backward" twist
In response to the forward movement of the direction than in the "forward"
twist direction,      tiller arm 118 away from the neutral position the and
is intended to avoid as much as possible          lever arm 186 and first
rod 192 of Figs. 3 and 4 regripping of the twist grip portion 144 when
move forwardly. The second rod 206 of the changing from forward to reverse
as is frequently   25   steering linkage means 184 is subsequently
required.                                              moved rearwardly
through the rotation of bell- Turning now to the directional linkage means
crank 194 about axis 202. This rotates the lever 174 operated by the twist
grip portion 144, and       arm 212 of Fig. 3 rearwardly and the output
lever shown best in Fig. 3, the movement of the twist        arm 222 of
Fig. 1 downwardly away from neutral. grip portion to the forward position
will cause the    30   In neutral the output lever arm 222 is upwardly
lever arm 166 to be elevated. This raises the rod     inclined at about a
[err]angle, in a full or maximum 172 and the lever arm 176 connected
thereto, and      left turn position the output lever arm is slightly
lowers the distal end of the lever arm 182 so that it  upwardly inclined at
about [err], and at a full right is downwardly inclined at an angle of
about 42       turn the output lever arrh is upwardly inclined at with
respect to a horizontal plane as is illustrated    35    about 55. The
remainder of the steering linkage in Fig. 1. Thereupon the remainder of the
direc-      means 184 not illustrated is effective to move the tion linkage
means 174. forces the directional        steering selector spool 52
outwardly of the pump selector spool 42 fully inwardly to the forward
control valve device 50 when a left turn is made or mode. It can be
appreciated that backward twist-      inwardly when a right turn is made as
is indicated ing of the wrist for reverse will cause the direc-   40   in
Fig. 1. Such movement of the steering selector tional selector spool to be
pulled fully outwardly    spool is in direct proportion to the movement of
through these same elements. However, the dis-         the tiller arm.
tance that the directional selector spool travels        Thus the forward
swinging movement of the from  neutral is the same at the transmission
. tiller arm 118 actuates the pump control valve control valve device 38.
45    device 50, causes the steering pump 46 to mod- Assuming next that in
the first speed forward        ulatably direct fluid through one of the
lines 58,60 mode of operation that a left turn is desired.        to the
steering motor 54, and to controllably Under these conditions the tractor
operator           rotate shaft 62 and second input member 22 in a pushes
on the tiller arm 118 shown in Fig. 2 with a   first direction.
Simultaneously, the first input relatively low force of about 31 N ( lb.)
to initiate   50    member 20 is being controllably rotated in a first
motion and to urge it forwardly a preselected         speed mode of
operation. This causes the speed angular distance from the neutral position
illus-     of the third planet carrier 90 and left output trated in phantom
and identified by the letter "N".    member 24 to be decreased to the same
degree Advantageously, the neutral or straight-ahead         that the speed
of the first planet carrier 74 and position is located at an angle of
about[err]   55   right output. member 26 is increased. This results
forward of a transverse vertical plane through the     in a left turn whose
degree is proportional to the upstanding axis 140 of the tiller arm, or
alter-      amount that. the tiller arm is pushed forwardly natively it
extends outwardly toward a 2 o'clock      and the steering selector spool
52 is pulled out- position relative to a top plan view of the seat.
wardly of the pump control valve device. It should Both the full left turn
and full right turn positions,   60    be kept in mind that the first and
third planet identified respectively by the phantom tiller arm     carriers
are driven at the same speed when the line illustrations and the letters
"L' and "R", are  tiller arm 118 is in neutral and when the steering
located at an angle of about 25 from the neutral     motor shaft 62 is held
stationary. position. The operator effort required at full turn     Should
a right turn be desired, the tiller arm 118
isonlyabout47N(10.5[b.).Thesteeringarmaxis   65   is pulled rearwardly and
the steering selector 7    13                  0 119  194
14 spool 52 is subsequently urged inwardly within      screwthreadably
connected to the first rod and 



the pump control device 50 by the reverse action    having a head 314 at
the distal end thereof. An of the steering linkage means 184. This merely
inner coiled compression spring 316 is disposed causes the steering pump
shaft 62 to be controll-   between the first rod and the plug 302 within
the ably rotated in the opposite direction of the left    5    sleeve.
turn.                                                 In operation, the
clockwise rotation of the lever A shift from first to second gear is accom-
arm 222 from the neutral position will compress plished by rearward
movement of the speed           the inner spring 316 against the plug 302
which selector lever 120. This is effective through the   cannot move to
the right from the position shown connecting speed linkage means 232 to
pivotally   10   because of the flange 301 contacting the housing. raise
the output lever arm 258 shown in Fig. 1      In that event the second rod
312 will be projected from about a 2 downwardly inclined position to a
further outwardly of the plug. The length of the [err]upwardly inclined
position, and subsequently     outer spring 308 doesn't change. On the
other result in the downward axial displacement of the    hand, the
counterclockwise rotation thereof to the speed selector spool 40 as is
illustrated by the    15   opposite steering direction will compress the
indicator markings. The transmission control        outer spring 308 while
the length of the inner valve device 38 then causes a first to second
spring doesn't change. In the latter event the left- speed gear shift
within the transmission 36 in the  ward movement of the rod assembly 294 as
a unit normal manner resulting in the second planet        and the head 314
will cause the leftward move- carrier 82 being rotated at a higher speed by
the    20    ment of the sleeve 298 within the housing and the input member
20. A shift to third gear by further   compression of the outer spring by
corre- rearward movement of the speed selector lever       sponding
movement of the spring seat 304. moves the output lever arm 258 upwardly to
a 12 upwardly inclined position and displaces the        Second Embodiment
speed selector spool further inwardly in the trans-   25  As shown by Figs.
8 and 9, a second embodi- mission control valve device in a corresponding
ment control mechanism 14' has a steering tiller manner.
arm 118' and a speed selector lever 120'. In this If the hand grip portion
144 is rotated back-     regard, elements of the second embodiment wardly
by the operator during forward movement      which are similar to those of
the first embodiment of the tractor 10 and with the tiller arm 118   30
are identified by the same reference characters, pushed forwardly to
achieve a left turn, then the   only with a prime indicator appended
thereto. tractor will make a relatively quick change in the    The tiller
arm 118' differs from the first embodi- travel direction to reverse.
Moreover, the tractor  ment by being located at a higher elevation will not
traverse over the ground in the original   relative to the left arm rest
112', and the speed arcuate path but rather will travel in a divergent   35
selector lever 120' is now located below it. More- arcuate path wherein the
front of the tractor will  over, the speed selector lever 120' is located
to continue to travel in the counterclockwise direc-  the right or toward
the inside of the central pivot tion.
axis 140' of the tiller arm. Accordingly the operator's arm will be
slightly more raised than Tiller Arm Centering Mechanism                40
the first embodiment during its natural position of The pump control valve
device 50 shown in Fig.    rest of the downwardly facing hand palm on the 1
can  have  an  internal spring  centering         grip portion 144'. But it
is a natural motion for the mechanism for the steering selector spool 52.
As    operator's hand to drop down and slightly rear- that spool is moved
away from neutral the man-      wardly in an arc and grasp the speed
selector ual effort or force required can increase pro-   45   lever in
order to moveit longitudinally for a speed portionately. This may not be
enough to give the    gear shift. Partly because of such relationship the
operator a proper "feel' or feedback at the tiller  axis 158' of the tiller
arm is disposed in a horizon- arm 118. Accordingly, it is contemplated that
an    tal plane rather than being at a slightly upwardly external tiller
arm centering mechanism 290 can     inclined angle. Such horizontal
attitude simplifies be employed with the steering linkage means 184   50
the linkage and yet the more comfortable slightly as is diagrammatically
shown in Fig. 7. The lever   angled position of an operators left hand can
be arm 222 in the steering linkage means 184, for      accomplished by
enlarging the diameter of the example, can be connected to the centering
distal end of the hand grip portion 144' relative to mechanism by an input
rod assembly 294 at a         the proximal end thereof. pivot pin 296. A
tubular sleeve 298 extends    55     A straight speed selection slot 318 in
the hous- slideably through an opening 300 in the housing    ing 138' is
longitudinally oriented with respect to 138 and has a flange 301 integrally
secured there-  the operator seat 110', but it is of note to recog- to, and
an end plug 302 is screwthreadably          nize that the seat in this
second embodiment is secured to the sleeve such that an annular spring
oriented at a preselected angle with respect to a seat 304 is entrapped
therebetween. Another   60   longitudinally oriented plane of the tractor.
Speci- spring seat 306 is displaced against the housing    fically, the
seat, slot, and left arm rest 11.2' are by an outer coiled compression
spring. 308          inclined at about a 15 clockwise angle with engaged
against the spring seat 304. The rod        respect to that plane as is
indicated in Fig. 8. This assembly 294 includes a first rod 310 pivotally
inclination is often desirable so that the operator connected to the pin
296, and a second rod 312   65   can more easily see the work implement
being 8    15                   0  119 194                      16
manipulated on the rear of the tractor.                When the hand grip
portion 144" is rocked for- 



Forward movement of the speed selector lever       wardly the letter F on
the indicia portion 146" is 120'will result in downshifting of the
tractorfrom   elevated into a position of alignment with an third, to
second, and to first like the first embodi-  arrow 336 indicated a forward
travel condition. ment as can be realized by reference to the indicia    5
This displaces the rod 334 upwardly and the indicators on the housing 139'.
However, upon        remainder of the linkage means 174" not illus-
reaching the forwardmost location it reaches a       trated displaces the
directional selector spool 42 neutral (N) position ratherthan a park (P)
position.  substantially as described above. With the second embodiment the
transmission is         In view of the foregoing it can be appreciated
neutralized, as before, but the service brakes are   10   that the control
mechanism  14 incorporates a not  simultaneously  automatically  applied.
conveniently manipulatable steering tiller arm Although not illustrated,
speed linkage means is     118 - which tiller arm is so mounted as to be
actuated by movement of the speed selector lever     swingable immediately
forwardly of an arm rest 120' to correspondingly position a speed selector
about a fixed upstanding axis 140. Thus, the hand spool like spool 40 of
the first embodiment.   15   grip portion 144 is disposed in a relatively
stable The tiller arm 118' has a mounting portion 142'    position for
movement in a single relatively defining an enlarged end chamber 320 and a
shallow conical plane or a single horizontal plane depending tubular
portion 322. The hand grip         so that an operator can grasp it almost
continually portion 144' is pivotally mounted within the         in a
comfortable manner forwardly and slightly mounting portion by the bearing
means 162' on    20   above the left arm rest 112 during the normal the
steering arm axis 158', but that axis is laterally  work period.
Significantly the effort required to offset from the central pivot axis
140' by a pre-    make a turn is relatively low, yet generally pro-
selected distance "D" as shown in Fig. 8 in order    portional to the
distance away from the straight- to allow sufficient clearance for the
output lever   ahead or neutral position, because the hand grip arm 166' to
be rocked about the steering arm axis   25   portion 144 is spaced radially
away from the up- within the chamber. The distal end of the lever
standing axis 140 about one hand width (W). This arm 166' is connected to a
depending rod 172'        is in marked contrast to the "joy-stick" control
through the ball and socket coupling joint 170'      that is moved
longitudinally for forward and and is movable between the forward, neutral
and      reverse travel and laterally for steering to the left reverse
positions in a manner like that described    30   or right about a lower
universal joint. Moving the with the first embodiment.
upstanding lever laterally and diagonally all day is The depending tubular
portion 322 of the tiller    particularly effort consuming and undesirable.
arm  118' is secured to a cylindrical tube or        Furthermore, that
system employing forward and steering column 324 which is rotatably mounted
reverse movement of a T-shaped handle about a to the housing 138' by
eccentric cam locking    35   transverse axis for a directional change,
coupled collar bearing means 326 of conventional con-        with the
unnatural twisting required of that struction. When the tiller arm  is
pushed for-       handle for steering would also be unsatisfactory wardly,
for example, a lever arm 328 connected to   * because of operator fatigue.
On the other hand, the bottom of the steering column is rotated in a    the
operator of the instant control mechanism 14 counterclockwise direction
when viewing Fig. 8    40   can make a directional change by simply rocking
about the fixed upstanding axis 140'. Although       his wrist forwardly or
backwardly in the com- not illustrated, steering linkage means connected
fortable forwardly extending arm position to align to the lever arm 328 is
subsequently effective to    the hand grip portion 144 with the selected
indicia move the steering selector spool 52 of the first     portion 146
and fully taking into account the embodiment.
45   principles of motion economy. It is contemplated further that
conventional         Not only is the steering selector apparatus 116
push-pull cables can be substituted for portions of  of the present
invention properly constructed and the linkage means 174, 184, 232 and 234
for          arranged, but also it is clear from the above reasons of
economy or for operational reasons        description and accompanying
drawings that it such as being better able to arcuately connect   so   can
be advantageously used with a juxtaposed spaced  lever arms because of
intervening            speed selector lever 120 so as to provide a very
mechanisms.                                          useful control
mechanism  for operation of a tractor. For example, it is a convenient and
natural Third Embodiment                                     motion for an
operator's hand to travel from the Another construction of the steering
tiller arm  55    normal tiller arm  position to the more infre- 118"
incorporates rack and pinion linkage means      quently used handle of the
speed selector lever. 329 as is shown in Figs. 10 and 11. Rotation of the
hand grip portion 144" by the operator will cause    Claims the stubshaft
160" and a spur pinion gear 330 fixed thereto to be rotated about the
steering arm    60  1. A control mechanism (14) for operating a axis 158"
to achieve a directional change. The       tractor (10) including a
transmission (36) having a pinion gear is in intermeshing contact with a
plurality of operating conditions, comprising a toothed rack 332
screwthreadably secured to the      steering selector apparatus (116)
including a tiller top of a rod 334 which serves the same function      arm
(118) having a mounting portion (142) and a as the rods 172 and 172'
previously described.  65   handgrip portion (144), the steering selector
15                   0  119  194                     16 manipulated on the
rear of the tractor.                When the hand grip portion 144" is
rocked for- Forward movement of the speed selector lever       wardly the
letter F on the indicia portion 146" is 



120' will result in downshifting of the tractor from  elevated into a
position of alignment with an third, to second, and to first like the first
embodi-  arrow 336 indicated a forward travel condition. ment as can be
realized by reference to the indicia    5    This displaces the rod 334
upwardly and the indicators on the housing 139'. However, upon
remainder of the linkage means 174" not illus- reaching the forwardmost
location it reaches a       trated displaces the directional selector spool
42 neutral (N) position rather than a park (P) position.  substantially as
described above. With the second embodiment the transmission is         In
view of the foregoing it can be appreciated neutralized, as before, but the
service brakes are   io   that the control mechanism  14 incorporates a not
simultaneously  automatically  applied.         conveniently manipulatable
steering tiller arm Although not illustrated, speed linkage means is
118 - which tiller arm is so mounted as to be actuated by movement of the
speed selector lever     swingable immediately forwardly of an arm rest.
120' to correspondingly position a speed selector    about a fixed
upstanding axis 140. Thus, the hand spool like spool 40 of the first
embodiment.   15   grip portion 144 is disposed in a relatively stable The
tiller arm 118' has a mounting portion 142'    position for movement in a
single relatively defining an enlarged end chamber 320 and a
shallow conical plane or a single horizontal plane depending tubular
portion 322. The hand grip         so that an operator can grasp it almost
continually portion 144' is pivotally mounted within the         in a
comfortable manner forwardly and slightly mounting portion by the bearing
means 162' on    20   above the left arm rest 112 during the normal the
steering arm axis 158', but that axis is laterally  work period.
Significantly the effort required to offset from the central pivot axis
140' by a pre-    make a turn is relatively low, yet generally pro-
selected distance "D" as shown in Fig. 8 in order    portional to the
distance away from the straight- to allow sufficient clearance for the
output lever   ahead or neutral position, because the hand grip arm 166' to
be rocked about the steering arm axis   25    portion 144 is spaced
radially away from the up- within the chamber. The distal end of the lever
standing axis 140 about one hand width (W). This arm 166' is connected to a
depending rod 172'        is in marked contrast to the "joy-stick" control
through the ball and socket coupling joint 170'      that is moved
longitudinally for forward and and is movable between the forward, neutral
and      reverse travel and laterally for steering to the left reverse
positions in a manner like that described    30    or right about a lower
universal joint. Moving the with the first embodiment.
upstanding lever laterally and diagonally all day is The depending tubular
portion 322 of the tiller    particularly effort consuming and undesirable.
arm  118' is secured to a cylindrical tube or        Furthermore, that
system employing forward and steering column 324 which is rotatably mounted
reverse movement of a T-shaped handle about a to the housing 138' by
eccentric cam locking    35   transverse axis for a directional change,
coupled collar bearing means 326 of conventional con-        with the
unnatural twisting required of that struction. When the tiller arm  is
pushed for-       handle for steering would also be unsatisfactory wardly,
for example, a lever arm 328 connected to   - because of operator fatigue.
On the other hand, the bottom of the steering column is rotated in a    the
operator of the instant control mechanism 14 counterclockwise direction
when viewing Fig. 8    40   can make a directional change by simply rocking
about the fixed upstanding axis 140'. Although       his wrist forwardly or
backwardly in the com- not illustrated, steering linkage means connected
fortable forwardly extending arm position to align to the lever arm 328 is
subsequently effective to    the hand grip portion 144 with the selected
indicia move the steering selector spool 52 of the first     portion 146
and fully taking into account the embodiment.
45    principles of motion economy. It is contemplated further that
conventional         Not only is the steering selector apparatus 116
push-pull cables can be substituted for portions of  of the present
invention properly constructed and the linkage means 174, 184, 232 and 234
for          arranged, but also it is clear from the above reasons of
economy or for operational reasons        description and accompanying
drawings that it such as being better able to arcuately connect   50   can
be advantageously used with a juxtaposed spaced  lever arms because of
intervening            speed selector lever 120 so as to provide a very
mechanisms.                                          useful control
mechanism  for operation of a tractor. For example, it is a convenient and
natural Third Embodiment                                     motion for an
operator's hand to travel from the Another construction of the steering
tiller arm    55    normal tiller arm  position to the more infre- 118'
incorporates rack and pinion linkage means      quently used handle of the
speed selector lever. 329 as is shown in Figs. 10 and 11. Rotation of the
hand grip portion 144" by the operator will cause    Claims the stubshaft
160" and a spur pinion gear 330 fixedthereto to be rotated about
thesteering arm    60  1. A control mechanism (14) for operating a axis
158" to achieve a directional change. The       tractor (10) including a
transmission (36) having a pinion gear is in intermeshing contact with a
plurality of operating conditions, comprising a toothed rack 332
screwthreadably secured to the      steering selector apparatus (116)
including a tiller top of a rod 334 which serves the same function      arm
(118) having a mounting portion (142) and a as the rods 172 and 172'
previously described.  65   handgrip portion (144), the steering selector 9
*   C  L  M  S  *    17                    0  119  194
18 apparatus (116) being mounted on the tractor           control valve
device (50) and a steering selector 



(10) so that the tiller arm  (118) is swingable       spool (52), and the
steering selector apparatus about a fixed upstanding axis (140) and the
(116) includes steering linkage means (184) for handgrip portion (144)
having an axis (158)            operatively connecting the mounting
portion extending generally outwardly from  the axis    5    (142) to the
steering selector spool (52) for oper- (140); first control means (18, 46,
50, 52, 54) for    ation of the control valve device (50). steering the
tractor (10) in response to swinging        12. A control mechanism  (14)
according to movement of the tiller arm (118) about the up-         any of
the preceding claims, wherein the second standing axis (140) in either
direction away from      control means (38, 42) includes means (42) for a
central position; and second control means    to   neutralizing the
transmission (36) in response to (38, 42) for selectively effecting a
change in the     rotation of the handgrip portion (144) to a pre-
operating condition of the transmission (36) in        selected
disposition. response to rotational movement of the hand-             13. A
control mechanism  (14) according to grip portion (144) about its axis
(158).              any of the preceding claims, wherein the hand- 2. A
control mechanism  (14) according to   is   grip portion (144) can be
rotatably placed in a claim 1, wherein the handgrip portion (144) of
central position, and forward and reverse drive the tiller arm (118)
extends generally toward the      establishing positions at either side
thereof. right relative to an operator seat (110).               14. A
control mechanism  (14) according to 3. A control mechanism  (14) according
to            any of the preceding claims, wherein the second claim 1 or
claim 2, wherein the handgrip portion    20    control means (38, 42)
includes a directional (144) has another axis (158) which extends up-
selector spool (42) and linkage means (174) for wardly at a preselected
angle with respect to a        connecting the handgrip portion (144) to the
horizontal plane.                                      directional selector
spool (42) and effecting the 4. A control mechanism  (14) according to
corresponding movement thereof. claim 3, wherein the preselected angle is
about   25     15. A control mechanism  (14) according to 200.
any of the preceding claims, including a speed 5. A control mechanism  (14)
according to            selector lever (120) located adjacent the tiller
claims 1 to 4, wherein the handgrip portion            arm (118), third
control means (36, 38, 40) for (144) extends forwardly at a preselected
angle         making a transmission speed selection, and link- with respect
to a transverse vertical plane    30    age means (232) for connecting the
speed selec- through the fixed upstanding axis (140) when           tor
lever (120) to the third control means (36, 38, the tiller arm  (118) is in
the central position       40) for operation thereof. thereof.
16. A control mechanism  (14) according to 6. A control mechanism  (14)
according to           claim 15, wherein the speed selector lever (120)
claim 5, wherein the forwardly and rearwardly   35   is positioned for
generally longitudinal move- located positions of the tiller arm (118) are
dis-    ment to the left of the upstanding axis (140) posed at about the
same preselected angle from        relative to an operator's seat (110).
the central position.                                    17. A control
mechanism  (14) according to 7. A control mechanism  (14) according to
claim 15 or claim 16, wherein the speed selector claim 6, wherein the same
preselected angle is   40   lever (120) has a handle disposed elevationally
about [err].                                             above the handgrip
portion (144) of the tiller 8. A control mechanism (14) according to any
arm (118). of the preceding claims, wherein the tractor (10)       18. A
control mechanism  (14) according to includes an operator seat (110) having
an arm         claim 15, wherein the speed selector lever (120) rest (112)
and the tiller arm (118) is disposed    45   is positioned for generally
longitudinal move- elevationally above the arm rest (112).
ment to the right of the upstanding axis (140) 9. A control mechanism (14)
according to any        relative to an operator's seat (110). of the
preceding claims, wherein the steering            19. A control mechanism
(14) according to selector apparatus (116) includes means (290)
claim 18, wherein the speed selector lever (120) for biasing the tiller arm
(118) to its central   so    has a handle disposed elevationally below the
position and requiring operator effort generally      handgrip portion
(144) of the tiller arm (118). proportionate to its distance away from the
cen-         20. A control mechanism  (14) according to tral position.
any of the preceding claims, wherein the tractor 10. A central mechanism
(14) according to any       (10) has a housing (138) defining an arcuate
slot of the preceding claims, wherein the first control   5s   (185)
through which the tiller arm (118) extends. means (18, 46, 50, 52, 54)
includes a steering          21. A control mechanism  (14) according to
motor (54) and means (46, 50, 52) for controll-       any of the preceding
claims, wherein the hand- ably directing a fluid to the steering motor (54)
grip portion (144) includes a stubshaft (160) and operating the speed of
the steering motor         extending for pivotal movement through the (54)
in direct proportion to the swinging move-   60    mounting portion (142)
and having a lever arm ment of the tiller arm (118) away from the cen-
(166) at the distal end thereof. tral position in either direction.
22. A control mechanism   (14) according to 11. A control mechanism   (14)
according to         any of the preceding claims, wherein the hand- any of
the preceding claims, wherein the first        grip portion (144") is
connected to rack and control means (18, 46, 50, 52, 54) includes a    65
pinion linkage means (329) for making a direc- 1  0    19             0 119
194                      20 tional change in response to rotational
movement   fahr dem gleichen vorgewahiten Winkel von der 



of the handgrip portion (144") on the mounting     Mittelposition
angeordnet sind. portion (142").                                     .7.
Steuermechanismus (14) nach Anspruch 6, 23.Acontrol
mechanism(14)accordingtoanyof        wobei der vorgewahlte Winkel ungefahr
25 Grad the preceding claims, including brake means (32,    5    betragt.
34) for stopping movement of the tractor (10), an    8. Steuermechanismus
(14) nach einem dervor- upstanding speed selector lever (120) located
hergehenden Anspruche, wobei der Traktor (10) adjacent the tiller arm (118)
and having a park    einen Benutzersitz (110) aufweist mit einer Arm-
position, and linkage and control means (234,98,   lehne (112), und wobei
der Kipparm (118) hohen- 94) for automatically engaging the brake means
10   [err] oberhalb der Armlehne (112) angeordnet (32, 34) in response to
movement of the speed      ist. selector lever (120) to the park position.
9. Steuermechanismus (14) nach einem der vor- 24. A control mechanism (14)
according to any of  hergehenden Anspruche, wobei die Lenkwahl- the
preceding claims, wherein the tractor (10)     vorrichtung (116) Mittel
(290) aufweist, urn den includes an operator's seat (110) having an arm
15   Kipparm  (118) in seine  Mittelposition  vor- rest (112), and the
handgrip portion (144) is      zuspannen, und wobei die Mittel eine
Benutzer- arranged immediately forwardly of and elevation-   bemuhung
erforderlich machen, die im allge- ally above the arm rest (112) and has a
width      meinen proportional zu dem  von der Mittel- sufficient for being
conveniently grasped by an    position weg gelegenen Abstand ist.
operator's downwardly facing hand palm.      20      10. Steuermechanismus
(14) nach einem der vorhergehenden Anspruche, wobei die ersten
Patentansprfiche                                   Steuermittel (18, 46,
50, 52, 54) einen Lenkmotor (54) und Mittel (46,50,52) aufweisen um in
steuer- 1. Ein Steuermechanismus (14) zur Betitigung     barer Weise ein
Stromungsmittel zu dem Lenk- eines Traktors (10) mit einem Getriebe (36)
mit  25   motor (54) zu leiten und Betitigung der Drehzahl einer Vielzahl
von Betriebszustanden wobei fol-    des Lenkmotors (54) in direkter
Proportion mit der gendes vorgesehen ist: Eine Lenkwahlvorrichtung
Schwingbewegung des Kipparms (118) von der (116) [err] eines Kipparms (118)
mit      Mittelposition weg, und zwar in der einen oder einem
Befestigungsteil (142) und einem Hand-       anderen Richtung. griffteil
(144), wobei die [err]    30  11. Steuermechanismus (14) nach einem der
(116) am Traktor (10) derart angeordnet ist, [err]   vorhergehenden
Anspruche, wobei die ersten der Kipparm (118) um eine feste aufrechte Achse
Steuermittel (18, 46, 50, 52, 54) eine Steuerventil-
(140)verschwingbaristundderHandgriffteil (144)     vorrichtung (50)
aufweisen und einen Lenkwahl- eine Achse (158) aufweist, die sich im Ganzen
von  kolben (52), wobei die Lenkwahlvorrichtung (116) dieserAchse (140) aus
nach [err] erstreckt; erste   35   Lenkgelenkmittel (184) aufweist zur
betriebs- Steuermittel (18, 46, 50, 52, 54) zum Lenken des   [err]
Verbindung des Befestigungsteils (142) Traktors (10) infolge der
Schwingbewegung des      mit dem Lenkwahlkolben (52) zum Betrieb der
Kipparms (118) um die aufrechteAchse (140) in der  Steuerventilvorrichtung
(50). einen oder anderen Richtung von einer Mittel-        12.
Steuermechanismus (14) nach einem der position weg; und zweite Steuermittel
(38,42) zum    40   vorhergehenden Anspruche, wobei die zweiten selektiven
Bewirken eines Wechsels im Betriebs-    Steuermittel (38, 42) Mittel (42)
aufweisen zur zustand des Getriebes (36) infolge der Dreh-
Neutralisierung des Getriebes (36) infolge der
bewegungdesHandgriffteils(144)urnseineAchse        Drehung des
Handgriffteils (144) in eine vor- (158).
gewahlte Position. -2. Steuermechanismus (14) nach Anspruch 1,   4     13.
Steuermechanismus (14) nach einem der wobei der Handgriffteil (144) des
Kipparms (118)   vorhergehenden Anspruche, wobei der Handgriff- sich im
Ganzen nach rechts bezuglich eines        teil (144) drehbar in einer
Mittelposition ange- Benutzersitzes (110) erstreckt.
ordnet werden kann und ferner in vorderen und 3. Steuermechanismus (14)
nach Anspruch 1        hinteren den Antrieb vorsehenden Positionen auf oder
2, wobei der Handgriffteil (144) eine weitere   so   jeder Seite davon.
Achse (158) aufweist, die sich nach oben unter       14. Steuermechanismus
(14) nach einem der einem  vorgewahIten Winkel bezuglich einer
vorhergehenden Anspruche, wobei die zweiten Horizontalebene erstreckt.
Steuermittel (38, 42).einen Richtungswahlkolben 4. Steuermechanismus (14)
nach Anspruch 3,       (42) und Gelenkmittel (174) aufweisen zur Ver- wobei
der vorgewahIte Winkel ungefahr 20 Grad   55   bindung  des Handgriffteils
(144) mit dem ist.                     -
Richtungswahlkolben (42) und zur Bewirkung der 5. Steuermechanismus (14)
nach Anspruch 1 bis    entsprechenden Bewegung desselben. 4, wobei der
Handgriffteil (144) sich nach vorne     15. Steuermechanismus (14) nach
einem der unter einem vorgewahIten Winkel bezuglich einer    vorhergehenden
Anspruche mit einem Drehzahl- quer verlaufenden Vertikalebene durch die
feste   60   wahlhebel (120) angeordnet benachbart zum Kip-
aufrechteAchse(140)erstreckt,wennderKipparm        parm (118), dritten
Steuermitteln (36, 38, 40) zur (118) in der Mittelposition davon ist.
Vornahme einer Getriebedrehzahlauswahl, und 6. Steuermechanismus (14) nach
Anspruch 5,       Gelenkmittel (232) zur Verbindung des Drehzahl- wobei.
die nach vorne und nach hinten ange-        wahlhebels(120) mit den dritten
Steuermitteln (36, ordneten Positionen des Kipparms (118) mit unge-   65
38, 40) zum Betrieb derselben.    *   C  L  M  S   * 21   .               0
119  194                    22 16. Steuermechanismus (14) nach Anspruch 15,
une partie de montage (142) et une partie formant 



wobei der Drehzahlwahlhebel (120) fur eine im        poignee (144), Ie
dispositif selecteur de conduite Ganzen langs verlaufende Bewegung links
von         (116) etant'monte sur le tracteur (10) de telle sorte der
aufrechten Achse (140) bezuglich des Sitzes      que le bras formant
manette (118) peut pivoter (110) des Benutzers positioniert ist.          5
autour d'un axe vertical (140), et la partie formant 17. Steuermechanismus
(14) nach Anspruch 15        poignee (144) possedant un axe (158)
s'etendant oder 16, wobei der Drehzahlwahlhebel (120) einen     d'une
maniere generale vers l'exterieur a partir de Handgriffaufweist, der [err]
oberhalb des       l'axe (140); des premiers moyens de commande
Handgriffteils (144) des Kipparms (118) ange-        (18, 46, 50, 52, 54)
servant A conduire le tracteur ordnet ist.
10   (10) en reponse au mouvement de pivotement du 18. Steuermechanismus
(14) nach Anspruch 15,       bras formant manette (118) autour de l'axe
verti- wobei der Drehzahlwahlhebel (120) fur eine im        cal (140) dans
un sens ou dans l'autre a partir Ganzen langs verlaufende Bewegung rechts
von         d'une position centrals; et des seconds moyens der aufrechten
Achse (140) bezuglich des Sitzes      de commande.(38, 42) permettant de
realiser au (110) des Benutzers angeordnet ist.            15   choix une
modification de l'etat de fonctionne- 19. Steuermechanismus (14) nach
Anspruch 18,       ment de la bolts de vitesses (36) en reponse au wobei
der Drehzahlwahlhebel (120) einen Hand-        mouvement de rotation de la
partie formant griff besitzt, der [err] oberhalb des Hand-    poignee (144)
autour de son axe (158). griffteils (144) des Kipparms (118) angeordnet
ist.   2. Mecanisme de commandes (14) selon la 20. Steuermechanismus (14)
nach einem der   20   revendication 1, dans lequel la partie formant [err]
Anspruche, wobei der Traktor         poignee (144) du bras formant manette
(118) (10) sin Gehause (138) aufweist, welches einen      s'6tend d'une
maniere generale vers la droite par bogenformigen  Schlitz (185) definiert,
durch       rapport au sibge (110) du conducteur. welchen der Kipparm (118)
sich erstreckt.             3. Mecanisme de commande (14) selon la 21.
Steuermechanismus (14) nach einem der   25   revendication 1 ou 2, dans
lequel la partie formant vorhergehenden Anspruche, wobel derHandgriff-
poignee (144) possede un autre axe (158) qui teil (144) eine Stummelwelle
(160) aufweist, die     s'etend vers le haut en faisant un angle pre- sich
fur sine Schwenkbewegung durch den             selectionne par rapport a un
plan horizontal. Befestigungsteil (142) erstreckt und einen Hebel-     4.
Mecanisme de commande (14) selon la arm (166) am entfernt gelegenen Ende
davon auf-   30   revendication  3, dans  lequel  I'angle  pre- weist.
selectionne est egal A environ [err]. 22. Steuermechanismus (14) nach einem
der            5. Mecanisme de commande (14) selon les vorhergehenden
Anspruche, wobei der Handgriff-       revendications 1 a 4, dans lequel la
partie formant teil (144") mit Zahnstangen/Ritzelgelenkmiteln       poignee
(144) s'etend vers l'avant en faisant un (329) verbunden ist, um eine
richtungsma.ige    35   angle preselectionne par rapport A un plan verti-
Anderung infolge der Drehbewegung des Hand-          cal transversal
passant par I'axe vertical fixe (140), griffteils (144") am
Befestigungsteil (142") vor-  lorsque le bras formant manette (118) est
dans sa zusehen.                                             position
centrale. 23. Steuermechanismus (14) nach einem der            6. Mecanisme
de commande (14) selon la vorhergehenden Anspruche mit Bremsmitteln   40
revendication 5, dans lequel les positions avant et (32, 34) zum Stoppen
der Bewegung des Traktors      arriere du bras formant manette (118) sont
dispo- (10), einem aufrechten Drehzahlwahlhebel (120)      sees de maniere
A faire environ le meme angle angeordnet benachbart zum Kipparm (118) und
preselectionne par rapport A la position centrale. mit einer Parkposition,
und Gelenk- und Steuer-       7. Mecanisme de commande (14) selon la mittel
(234, 98, 94) zum automatischen Eingriff   4s   revendication 6, dans
lequel le meme angle pre- der Bremsmittel (32, 34) infolge der Bewegung
selectionne est egal a environ 25. des Drehzahlwihlhebels (120) zur
Parkposition.        8. Mecanisme de commande (14). selon l'une 24.
Steuermechanismus (14) nach einem der          quelconque des
revendications precedentes, vorhergehenden Anspruche, wobei der Traktor
dans lequel le tracteur (10) comporte un siege (10) einen Benutzersitz
(110) mit einer Armlehne   50   (110) pour l'operateur, possedant un
appui-bras (112) aufweist, und wobei der Handgriffteil (144)
(112)etdanslequel Is brasformant manette (118) unmittelbar vor und
hohenmABig oberhalb der         est dispose verticalement au-dessus de
l'appui- Armlehne (112) angeordnet ist und eine Breite        bras (112).
besitzt, die ausreicht, um in bequemer Weise          9. Mecanisme de
commande (14) selon l'une durch einen Benutzer von der nach unten weisen-
55   quelconque des revendications precedentes, den Handflache ergriffen
werden zu konnen.           dans lequel le dispositif selecteur de conduite
(116)  comprend   des  moyens  (290)  servant a  solli- Revendications
citer le bras formant manette (118) en direction de sa position centrals et
requerant un effort du 1. Mecanisme de commande (14) pour le   60
conducteur, qui d'une maniere generale est pro- fonctionnement d'un
tracteur (10), comprenant        portionnel a la distance du bras par
rapport A sa une bofte de vitesses (36) possedant une pluralite  position
centrale. d'etats de fonctionnement, et comprenant un           10.
Mecanisme de commande (14) salon l'une dispositif (116) de selection de
conduite compre-   quelconque  des revendications precedentes, nant un bras
formant manette (118) possedant   65   dans lequel les premiers moyens de
commande 12    23                   0 119 194                       24
(18,46,50,52, 54) comprennent un moteur (54) de      est longitudinal, vers
la gauche de I'axe vertical 



commande de direction et des moyens (46,50,52)       (140) par rapport A un
siege (110) du conductseur servant A envoyer d'une maniere pouvant etre
17. Mecanisme de commande (14) selon la commandee un fluide au moteur (54)
de corn-          revendication 15 ou 16, dans lequel le levier (120) mande
de direction et reglant la vitesse du    5    de selection de vitesse situe
verticalement au- moteur (54) de commande de direction d'une
dessus de la partie formant poignee (144) du bras maniere directement
proportionnelle au mouve-       formant manette (118). ment de pivotement,
dans un sens ou dans              18. Mecanisme de commande (14) selon la
l'autre, du bras formant manette (118) A partir de   revendication 15, dans
lequel le levier (120) de sa position centrale.                          10
selection de vitesse est dispose de maniere A 11. Mecanisme de commande
(14) selon l'une         avoir un deplacement qui d'une maniere generale
quelconque  des  revendications precedentes,      est longitudinal, vers la
droite de l'axe vertical dons lequel les premiers moyens de commande
(140) par rapport a un siege (110) du conducteur. (18, 46, 50, 52, 54)
comprennent un dispositif        19. Mecanisme de commande (14) selon la
formant soupape de commande (50) at un tiroir   15   revendication 18, dans
lequel le levier (120) du (52) de selection de conduits, et dans lequel le
selecteur de vitesse comporte une poignee situee dispositif selecteur de
conduits (116) comporte     verticalement au-dessous de la partie formant
des moyens (184) en forms de tringlerie de           poignee (144) du bras
formant manette (118). conduite servant a relier de facon operationnelle
20. Mecanisme de commande (14) selon l'une la partie de fixation (142) sur
le tiroir (52) de   20   quelconque  des revendications prec6dentes,
selection de conduite pour l'actionnement du dis-    dons lequel le
tracteur (10) comporte un carter positif (50) formant soupape de commande.
(138) definissant une fente courbe (185), dans 12. Mecanisme de commande
(14) selon l'une         laquelle s'etend le bras formant manette (118).
quelconque  des revendications  precedentes,          21. Mecanisme de
commande (14) selon l'une dons lequel les seconds moyens de commande   25
quelconque  des revendications precedentes, (38, 42) comprennent des moyens
(42) servant A      dans lequel la partie formant poignee (144) corn-
neutraliser la botte de vitesses (36) en reponse A  porte un bout d'arbre
(160) s'etendant de maniere la rotation de la partie formant poignee (144)
vers  A pouvoir pivoter, A travers la partie de fixation une position
preselectionnee.                        (52) et comportant un bras de
levier (166) au 13. Mecanisme de commande (14) selon l'une   30   niveau de
son extremite distale. *quelconque  des revendications pr6cedentes,
22. Mecanisme de commande (14) selon 'une dans lequel la partie formant
poignee (144) pout    quelconque  des revendications precedentes, etre
placee, de maniere a pouvoir tourner, dans     dans lequel la partie
formant poignee (144") est une position centrals, et venir dans des
positions,  raccordee a des moyens de liaison (329) a cr6- situees de part
et d'autre de cette position cen-   35    maillere et pignon de maniere a
realiser une trale, pour etablir la marche avant et la marche
modification de direction en reponse au mouve- arriere.
ment de rotation de la partie formant poignee 14. Mecanisme de commande
(14) selon l'une        (144") situee sur la partie de montage (142").
quelconque  des revendications precedentes,           23. Mecanisme de
commande (14) selon l'une dans lequel les seconds moyens de commande    40
quelconque  des revendications pr6c6dentes, (38, 42) comprennent un tiroir
(42) de selection de  comprenant des moyens de freinage (32, 34) direction
et des moyens en forme de tringlerie      servant A arreter le deplacement
du tracteur (10), (174) servant A relier la partie formant poignee    un
levier vertical (120) de selection de vitesse, (144) au tiroir (42) de
selection de direction et   situ6 au voisinage du bras formant manette
(118) servant A provoquer le deplacement correspon-   45   et comportant
une position de stationnement, et dant de ce tiroir.
des moyens de liaison et de commande (234, 98, 15. Mecanisme de commande
(14) selon l'une        94) servant a serrer de facon automatique les
quelconque  des revendications pr6c6dentes,          moyens de freinage
(32,34) en rerponse A la venue comprenant un levier (120) de selection de
du levier (120) de selection de vitesse dans la vitesse, situe au voisinage
du bras formant   50   position de stationnement. manette (118), des
troisiemes moyens de com-          24. Mecanisme de commande (14) selon
l'une mande (36,38,40) servant A realiser une selection   quelconque  des
revendications prcedentes, de la vitesse dons la boite de vitesses, et des
dans lequel le tracteur (10) comporte un siege moyens en forme de
tringlerie (232) servant A       (110) pour le conducteur, comportant un
appui- relier le levier (120) de selection de vitesse aux   55   bras
(112), ot la partie formant poignee (144) est troisiemes moyens de commande
(36, 38, 40),         disposee directement en avant et verticalement pour
I'actionnement de ces derniers.                au-dessus de l'appui-bras
(112) et possede une 16. Mecanisme de commande (14) selon Ia
largaur suffisante pour etre saisie de facon appro- revendication 15, dans
lequel le levier(120) de     priee par la paume de la main du conducteur,
s6lection de vitesse est dispose de maniere a    60   tournee vers le bas.
avoir un deplacement qui d'une maniere gen6rale 65 1 3    


