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obstacle, recoil in a rearwardly longitudinal direc- tion against such
biasing. On track laying vehicles Technical Field
relative movement between the track roller frame and the front idler is
generally constrained along a This invention relates to frictionally
driven, ve-   5   line between the front idler and, depending on track
hicular propulsion belt systems and, more particu-   configuration, rear
idler or drive sprocket, by a ..lar, to maintaining tension in belts used
in those  substantial guide member(s) therebetween de- systems.
signed to resist forces tending to move the idler in a nonlongitudinal
direction. Due to the pivotal con- Background Art
10  nection of the track roller frames with the equalizer bar apparatus and
with the pivot shafts, the orienta- 7, --Track laying work vehicles usually
enjoy trac-  tion of the front idlers' axes of rotation remains tive
advantages over vehicles of comparable size     substantially horizontal
regardless of vehicle ori- and  horsepower utilizing  ground  engagement
entation. wheels. Such tractive advantage results primarily  15   An
example of such track laying vehicle struc- . from the larger footprint or
engagement area of the  ture is illustrated in U.S. Patent 1,522,157 ('157)
track with the underlying terrain relative to that of  which issued January
6, 1925. In '157 the pivotal comparably sized and powered vehicles
utilizing a    connection between the equalizer bar apparatus customary,
practical number of drive wheels. To      and each roller frame was
provided through the maximize that advantage, it is necessary to maxi-  20
idler wheels' spindles. A tensioning device on op- mize the area of track
engagement with the           posite lateral sides of each idler were
required to around.                                              avoid
cocking of the idler during oscillation and K....' On track laying vehicles
such as that illustrated  recoil thereof. However, cocking of the idler
wheels :in JU.S. Patent 3,826,325 which issued July 30,    relative to
their associated drive sprockets inevi- 1974, each track roller frame
(about which the track   25  tably occurs due to the oscillation capability
of the is entrained) is pivotally mounted to the vehicle's  equalizer bar.
Such cocking causes the track to main frame about a laterally extending
pivot shaft   assume a twisted configuration which is not con- . located
proximal the rear of the vehicle. The track  ducive to long life or
reliable operation. : dller frame and associated track pivot about such
Belt laying vehicles such as the vehicle illus- pivot shaft in response to
underlying terrain which   30  trated in U.S. Patent Application Serial No.
563,338, is uneven in the longitudinal travel direction of the  filed
December 20, 1983, which have no track roller vehicle for the purpose of
conforming to and main-  frame, retain the desired objective of maintaining
taining maximum track contact with the ground.       the maximum
engagement area between the Equalizer bar apparatus, used on some track
ground engaging belts and underlying terrain. The laying vehicles, are
oscillatably connected inter-  35  idlers on opposite lateral sides of a
belt laying. mediate their ends to the vehicular main frames      vehicle
lacking roller frames are desirably mounted about longitudinal pivot pins
and are pivotally con-  on an axle which is oscillatably mounted about an
nected to the respective track roller frames proxi-  axis parallel to the
vehicle's longitudinal axis in mal the roller frames' longitudinal front
ends. Such  order to obtain the side-to-side load sharing pro- equalizer
bar apparatus accommodate lateral un-   40  vided to track laying vehicles
by the aforemen- 4venness in the terrain (i.e., terrain elevation differ-
tioned equalizer bar apparatus. Substantially in- %..aAes between the track
roller frames which are      dependent recoil capability of such idlers
also re- arranged on opposite lateral sides of the vehicular  mains a
desired objective on belted vehicles for the main frame). The equalizer bar
apparatus tend to     previously discussed reasons. equalize the loads on
the track roller frames and   45  Use of a spherical bearing to connect the
Idler maximize the area of track engagement with the       axle and
vehicle's main frame accommodates the ground when terrain conditions are
uneven in the     aforementioned degrees of operational freedom but lateral
direction.                                   also permits the axle to
rotate about its laterally Track used on track laying vehicles is en-
extending axis. Upon application of an external trained about one or more
Idler wheels and a drive   50  torque such as idler wheel bearing drag or
brake sprocket. Each Idler wheel has a lateral axis of    reaction, the
idler axle is free to rotate about its rotation and is supported by a track
roller frame.  lateral axis and cause damage to the connecting Each drive
sprocket interengages the track and       structure. Additional means
longitudinally separated drives same about the Idler(s). At least one of
the  from such connecting structure resist such exter- idlers is mounted
near the front end of the vehicle  55  nally applied torque but require
extra structure, and is biased in a forwardly direction to maintain
greater weight, and higher vehicle manufacturing the appropriate track
tension but will, upon injestion  cost. Use of linear bearings, such as is
illustrated in of debris or upon longitudinal engagement of an      U.S.
Patent 3,329,227, issued July 4, 1967, in asso- 2    
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axle and mounted idlers will, like-  tensible belts, the mechanism  having
tensioning wise, require a larger axle/idler wheel support      means which
pushes the driven and idler wheels structure and, accordingly, introduce
unwanted ve-  longitudinally apart. A pair of force transmitting hide
weight, complexity, and cost.                   arms are included which
form a stabilising structure Snowmobiles and other light duty belt driven
5   which resists the potentially damaging twisting :yehicles require
tensioning of their associated     forces encountered in use. w Ground
engagement belt members. Typical of such        Accordingly, the present
invention is directed belt tensioning devices include those illustrated in
to overcoming one or more of the problems pre- U.S. Patents 3,510,174,
3,597,017, 3,758,169, and    viously set forth. 4,221,272, which
respectively issued on May 5,  lo      According to a first aspect of the
present in- 1970, August 3, 1971, September 11, 1973, and        vention a
heavy duty belt laying work vehicle corn- _,-'-September 9, 1980. Such
tensioning devices tend      prising: a main frame having a longitudinal
axis; a to pull either the belt entrained idler or driver wheel  laterally
extending axle; a pair of longitudinally sep- member in a direction which
tightens the belt. Such  arated wheel structures disposed on each lateral
snowmobile belt tensioning devices move and fix  1s  side of and in
supporting relation to the main such idler or driver at the desired
tensioning posi-  frame, a first wheel structure of each of the pairs tion.
Such fixed mounting is acceptable for light    being mounted on said axle
and constrained to duty vehicles which operationally ingest small
rotate about an axis of rotation of the axle; an quantities of primarily
flowable debris between the  endless, inextensible elastomeric belt
entrained belt and the idler/driver components. Moreover,  20  about each
pair of wheel structures; and, means for snowmobiles typically utilize a
single belt rather   oscillatably mounting said axle on the main frame than
the dual ground engagement members typi-        about an oscillation axis
parallel to said longitudinal cally found on opposing lateral sides of a
heavy-    axis; is characterised by: tensioning means for 'duty vehicular
chassis. As a result, there is no    biasingly pulling said axle away from
the other requirement that such laterally oppositely disposed   25   wheel
structure of each pair of wheel structures. idlers have independent recoil
capability. Accord-      According to a second aspect of the present ingly,
snowmobile axles supporting  idler/driver    invention, a method for
tensioning an endless, inex- .  wheels are typically not oscillatable about
the      tensible elastomeric belt into frictional driven en- snowmobile's
longitudinal axis nor about a vertical  gagement with one of a pair of
wheel structures axis through the axle.                          30   which
are entrained by the belt and which are US-A-2535254 illustrates a tracked
garden trac-  arranged in supporting relation to a vehicular main tor
having an entrained idler on either lateral side  frame, is characterised
by the steps of: pullingly *of the main frame which is biased away from the
biasing a main frame mounted, universally swivela- driver sprocket
associated with it. The idlers are   ble axle, on which the other wheel
structure is mounted on an axle which extends laterally across   35
mounted, in a longitudinal direction away from the and through the
vehicle's main frame but is con-     one wheel structure with a
predetermined biasing strained to longitudinal movement relative to the
force when the axle occupies an initial position; main frame and, thus,
does not permit side-to-side   and, increasing the biasing force in
response to oscillation of the axle relative to the main frame to  movement
of the axle from the initial position to- accommodate lateral unevenness in
the terrain   40   wards the one wheel structure. which is commonly
encountered in heavy-duty             In the drawings:- :  .bjork
applications.                                     Fig. 1 is a side
elevation view of an exemplary The prior art's techniques for tensioning a
track   belt laying work vehicle; laying, heavy duty vehicle's endless
track or a light  Figs. 2A and 2B are semi-schematic front and -duty,
snowmobile type vehicle's belt do not apply  45  plan views, respectively,
of an oscillatable, to and are not adaptable to heavy-duty work ve-
pivotable idler axle used by the vehicle of Fig. 1 hides which lack the
traditionally used track roller   illustrating in phantom lateral
oscillation of the frames and which utilize endless, elastomeric belts.
axle and longitudinal recoil of the axle, respec- The heavy-duty belted
vehicles' performance re-        tively; quirements of permitting
independent recoil of the   50  Fig. 3 is a partial sectional view of the
vehicle's laterally separated idler wheels, the side-to-side     idler
axle, associated idler wheels, and belt ten- load sharing of the
oscillatably-supported idler axle,  sioning device taken along section line
Ill-Ill of and the ability to resist rotation of the axle about its  Fig.1;
lateral axis without the use of a roller frame which   Figs. 4A and 4B are
side views of an idler structurally supports each idler wheel cannot be
55  axle/pushing tensioning device and the present satisfied by the prior
art tensioning systems.         invention's idler axle/pulling tensioning
device, W085/02826 discloses a further belt tensioning     respectively;
mechanism for a vehicle fitted with a pair of inex-    Figs. 5A and 5B are
vector diagrams of the belt 3    



5                  EP0248014B1                         6 tensioning force
and its points of application for  about an oscillation axis 40 which is
parallel to the the idler axle/belt tensioning devices of Figs. 4A
chassis' longitudinal axis 14 and is best illustrated and 4B, respectively,
during ideal operating con-  in Figs. 2A and 3. ditions;
Fig. 2A is a semi-schematic view of the axle 38 Fig. 6 is a sectional view
of the axle/bearing    5   and idler wheel structures 28,29 as viewed from
a . Structure shown in Figs. 4A and 4B when such     vantage point in front
of the chassis 12. The phan- structures are subjected to the forces respec-
tom illustrations of the axle 38 and idler structures tively depicted in
Figs. 5A and 5B;               28,29 depict the assumable configurations
when Figs. 7A and 7B are vector diagrams illustrating  laterally uneven
terrain is encountered by the ve- the belt tensioning forces and points of
applica-   10  hide 10. The illustrated oscillation about the oscilla- tion
for the idler axle/tensioning devices illus-  tion axis 40 promotes load
sharing between the trated in Figs. 4A and 4B, respectively, during   idler
wheel structures 28,29 and minimizes the typical operating conditions; and
vertical distance the supported chassis 12 moves. Fig. 8  is a sectional
view  of the  idler            Fig. 2B is a semi-schematic view of the axle
38 axle/bearing structure shown in Fig. 4A when   15  and idler wheel
structures 28,29 as viewed from such structure is subjected to the forces
de-     above same. The normal, operating position is illus- picted in Fig.
7A.                                trated in full while the phantom
representations are illustrative of axle/idler configurations assumable
Best Mode For Carrying Out the Invention             during recoil
operation induced by obstacle en- 20   gagement or by debris intrusion
between the belt Referring now to Fig. 1, a heavy-duty belt       30 and
any of the running gear components. As laying work vehicle 10 is
illustrated having a chas-  illustrated, one or both idler wheel structures
28,29 K..is 12 and an undercarriage 13 arranged in sup-      can move
longitudinally rearwardly toward their as- porting relation to the chassis
12. The chassis 12   sociated driver wheel structure 26 during such re- has
a longitudinal axis 14 and includes a main  25  coil. When both idler wheel
structures 28,29 recoil, frame 16, an engine 18, and an operator station
20.  the axle 38 temporarily moves to a position parallel The undercarriage
13 includes a pair of running      to the position occupied during normal
operation gears 22,24 of which running gear 22 is arranged     (shown in
full). When, however, one idler wheel on the near side of the chassis 12
(as seen in Fig.  structure recoils to a greater extent than the other, 1)
and running gear 24, identical to running gear   30  the axle 38 will
temporarily pivot about a vertical 22, is disposed on the opposite lateral
side of the  pivot axis 42. chassis 12 not directly viewable from the
vantage       The means by which the oscillation/pivoting point of Fig. 1.
Insofar as there is substantial iden-  motions of the axle 38 are provided
is best seen in tity between the running gears 22 and 24, descrip-   Fig. 3
where a pivot pin 44 is exemplified as being tion and reference will
hereafter be made primarily  35  fixedly mounted to longitudinally
separated portions to running gear 22 and its components. The run-      of
the main frame 16 and having its pivot axis 46 ning gear 22 includes a
driver wheel structure 26    coincident with the longitudinal axis 14 and
oscilla- disposed near the rear of the chassis 12, an idler  tion axis 40.
The inner race of a bearing 48 is wheel structure 28 disposed near the
front end of    slidably mounted on the pivot pin 44 and the outer the
chassis  12,  an  endless,  inextensible  40  race of the bearing 48 is
fixedly mounted on the -,lastomeric beit 30 entrained about and in engage-
axle structure 38. The bearing 48 and pivot pin 44 * K.~ht with the wheel
structures, and a roller system  together provide the axle 38 with the
operational 32 .suspended from the main frame 16 longitudi-      degrees of
freedom (illustrated in Figs. 2A and 2B) nally between the wheel structures
26,28. The roll-  which are required to accommodate laterally un- or system
32 includes rollers 34 which are en-   45  even terrain and enable
substantially independent gageable with the interior surface of the belt
30.  recoil of the idler wheel structures 28,29. The driver wheel structure
26 is mounted on          The elastomeric belts 30 are tensioned into the
near end (from the vantage point of Fig. 1) of a  frictional driven
engagement with the respective drive shaft 36 which is rotatably supported
by the   driver wheel structures 26 by belt tensioning main frame 16 and
which is driven in an operator-  50   means such as a pair of spring
assemblies 50 selected direction and at an operator selected       arranged
on opposite lateral sides of the oscillation speed by the engine 18 through
a drive train (not    axis 40 with each spring assembly 50 having a shown).
The idler wheel structure 28 is mounted on   first, connecting end 52
joined to the axle structure the near end (from the vantage point of Fig.
1) of   38 and a second, connecting end 54 joined to the an axle 38 which
extends laterally under the chas-  55   main frame 16. A pin 56 is disposed
through an sis 12 and has an axis of rotation 39. A similar idler  axle
support ear 58 which constitutes a portion of wheel structure 29 is mounted
on the far end of the  the axle structure 38 and extends longitudinally
axle 38. The idler axle 38 is oscillatably mounted   forwardly. A second
pin 60 extends through a main 4    



7                 EP 0 248 014  1                      8 frame support ear
62 which constitutes a portion of  bearings 48',78' and 66' are A', B', and
C'. For the main frame 16 and extends downwardly.            purposes of
comparing the "pushing" belt appara- Inasmuch as the spring asserriblies 50
are       tus tensioning of Fig. 4A to the "pulling" belt ten- identical,
only one such spring assembly 50 will be  sioning apparatus of Fig. 4B, the
structure of the described. The spring assembly 50 includes a cyl-   6
elements labeled with primed (') reference numer- hinder portion 64 which
is joined to the pin 60 by a  ale and letters may be considered
substantially spherical bearing 66. A piston structure 68 con-    identical
with the elements labeled with the same. statutes a portion of the spring
assembly 50 and is  but unprimed reference numerals and letters ex-
longitudinally reciprocatably disposed in the cyl-   cept, of course, that
the biasing force for tensioning inder 64. The piston structure 68 includes
a piston   so   means 50' is applied to the rear of the axle instead 69, a
rod assembly 70 which is joined to the piston  of to the front of the axle.
_. 69 and extends from one end of the cylinder 64,          Figs. 5A and 5B
constitute vector diagrams for and a wear ring 71 disposed about the piston
69      the structures illustrated in Figs. 4A and 48, re- and in contact
with the piston 69 and cylinder 64.   spectively, when those structures are
subjected to The rod assembly 70 includes a rod yoke 72   15  ideal
operating conditions in which the points A, B, attached to the axle support
ear 58 by the pin 56, a  and C and A', B', and C' are colinear. The ten-
rod 74 attached to the piston 69, and a rod adjuster  sioning forces F
applied by the structures illus- 76 in threaded engagement with the rod
yoke 72       trated in Figs. 4A and 4B are in a pushing and and rod 74. A
seal 77 is disposed in the cylinder    pulling mode, respectively, for
Figs. 5A and SB. 64 in sealing relation with the cylinder 64 and rod   20
Fig. 6 illustrates the configuration assumed by 74. A spherical bearing 78
is arranged between       the axle/bearing structure 38/48,38'/48' of Figs.
4A and connected to the axle support ear 58 and the     and 4B when they
are subjected to the ideal op- axle connection pin 56 for reasons to be
discussed   erating conditions indicated in the vector diagrams
--hereinafter. The spring assembly 50 further in-    of Figs. 5A and 5B. '
ludes a compression spring 80 housed within the   25  Figs. 7A and 7B are
vector diagrams respec- cylinder 64 between one end thereof and the piston
tively representing actual operating conditions for structure 68, but it is
to be understood that a      the "pushing" belt tensioning of Fig. 4A and
the tension spring could, with equal facility, be joined  "pulling" belt
tensioning of Fig. 4B when an exter- to the piston structure 68 at the end
of the cylinder  nal torque M such as wheel bearing drag or brake 64 which
is joined to the main frame 16. A fluid  3o  reaction is applied to the
axle 38,38'. fitting 84 connected with one end of the cylinder 64    Fig. 8
illustrates the bearing 48' and associated in cooperation with a passage 86
through the cyl-    axle 38' when the "pushing" belt tensioning ap- inder
64 and a plurality of ports 87 in the piston 69  paratus of Fig. 4A is
subjected to the operating permits pressurized fluid to be transmitted into
a   forces/torques illustrated in Fig. 7A. In Fig. 8 the chamber 88 defined
by the piston structure 68,  35  outer race of the bearing 48' has rotated
to such. a seal 77, spring 80, and cylinder 64. A jam nut 90,   point that
it is engaged with the pivot pin 44. Upon threadably engaged with the rod
adjuster 76, is     further rotation, the bearing's outer race, pivot pin
abuttable with the rod 74.                           44', or both will
sustain damage. The axle 38', in The axle connection pin 56 has a
connection      moving from the configuration corresponding to the axis 57
which extends laterally at a longitudinal  40  ideal operating conditions
(Fig. 6) to the configura- location in ftont of the axle's axis of rotation
39 to  tion illustrated in Fig. 8, rotated about its rotation *   pullingly
bias the axle 38 relative to the associated  axis 39' under the influence
of the external torque driver wheel structure 26 rather than pushingly bias
M. Thereafter, the biasing force F is exerted on the the idlers 28,29 as is
customary in the case of      point B' at a moment arm distance of L to
further track-type tractors. The points of force application   45  rotate
the axle 38' and aggravate the already un- for the spherical bearings
48,78,66 are designated   satisfactory condition. Such further rotation
contin- A, B, and C, respectively, in Fig. 3.                ues until the
axle/bearing assumes the damaging Figs. 4A  and  4B  respectively
illustrate      configuration of Fig. 8. Fig. 6, on the other hand,
"pushing" belt tensioning means 50' and "pulling"    represents the
configuration assumed by the bear- belt tensioning means 50. In Fig. 4A an
axle 38' is  50  ing 48/associated axle 38 upon application of an connected
at its rear side through a spherical bear-  external torque M (such as a
wheel bearing drag or ing 78' to one end of belt tensioning means 50'.
brake reaction) to such axle as vectorially depicted The other end of belt
tensioning means 50' is       in Fig. 7B. The biasing pulling force F of
Fig. 78, connected to a main frame 16' through another        unlike that
of Fig. 7A, tends to self-correct any spherical bearing 66'. The axle 38'
is supported on   55  rotation of the axle 38 In response to the externally
a pivot pin 44' through a spherical bearing 48' and  applied torque M. As
such, instead of aggravating the pivot pin 44' is attached to the main
frame 16'.  the already unfavorable orientation of the bearing The
respective points of force application for the   48 relative to the pivot
pin 44, the biasing pulling 5.    
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the tensioning apparatus of Fig.  easily adjusted during chamber 88
pressurization, 4B tends to resist such externally applied torque  the
biasing force actually exerted by the spring (as by returning the points A,
B, and C to a'colinear  indicated by rod protrusion beyond the cylinder 64)
relationship.                                      on the axle 38 can only
be determined when the When appropriately rotated, the rod adjuster   5
chamber 88 has been depressurized and the axle 76,:.;due to its threaded
engagement with the yoke  38 occupies its initial operating position.
Accord- 7w and the rod 74, causes the two rod portions     ingly, during
chamber pressurization, the rod ad- 72,74 to longitudinally approach  one
another      juster 76 is rotated in the appropriate direction to whereas
rotation in the opposite direction causes  either increase or decrease the
spring's biasing those same rod portions 72,74 to move away from   10
force until a predetermined separation distance ob- onO another. Such
relative movement is, in the     tains between the yoke 72 and the rod 74.
If the \~preferred embodiment, provided by arranging op-     axle 38, belt
30, and wheel structures 26,28 are posite hand threads on opposite ends of
the ad-    within acceptable dimensional tolerances, such juster 74 and on
the yoke 72 and rod 74. The       separation distance will, upon
depressurizing the spherical, belt tightening apparatus connector bear-  15
chamber 88, provide the predetermined rod protru- ings 66,78 permit the
spring assemblies 50 to      sion distance X. Subsequently the locking
device is move with and thus accommodate the complex         removed and
the chamber 88 is depressurized and movement imposed on the axle structure
38 during   partially drained to permit the piston structure 26 to normal
operating conditions.                       move away from the driver wheel
structure 26 20 under the biasing force of the spring 80 until the
Industrial Applicability                           spring's biasing force
substantially equals double the tension force in the associated belt 30.
If, after Tension in each belt 30 is preferably adjusted  chamber
depressurization, the rod 74 protrudes the to. the desired magnitude by
transmitting pressur-  predetermined distance X beyond the cylinder 64,
ized fluid through the fluid fitting 84, passage 86,  25  the belt tension
is correct. If the protrusion is not and into the pressurizable chamber 88
causing the  equal to the predetermined distance, the chamber piston
structure 68 to move in a direction toward  88 must be repressurized, the
rod adjuster 76 ..the axle 38 and compress the spring 80 either from
rotated in the appropriate direction to adjust the ids free length when the
spring assembly 50 is first  protrusion, the chamber 88 depressurized and
par- installed or from a reduced length if already in-  30  tially drained,
and the protrusion distance re- stalled. The ports 87 in the piston 69
allow the   measured until such actual protrusion distance pressurized
fluid to occupy both longitudinal sides  equals the desired, predetermined
protrusion dis- of the piston 69 which, during the tensioning ad-  tance X.
Due to the substantially inextensible char- justment procedure, limits the
force generated on  acter of the belt 30, the actual longitudinal position
the piston 69 by the pressurized fluid to the axial  35  of the axle 38
does not appreciably change when. * surface area of the rod 74.
the belt 30 is tensioned in a manner sufficient to The preferred belt
tensioning procedure in-     remove all slack therein. volves transmitting
pressurized fluid through the      When the final protrusion of the rod 74
equals fitting 84 into the chamber 88 until complete exten-  the desired
protrusion X, the jam nut 90 is rotated sion of the rod 74 is achieved
(either before or after  40  until It engages the rod 74 and thus locks the
rod -he spring assemblies 50 are attached to the axle  adjuster 76 to the
rod 74. Thereafter, sufficient \.:   . and the main frame 16). A locking
device, as is  pressurizing fluid is drained from the cylinder 64 to
-well-known in the art, is then installed on the spring  permit the spring
80 to induce further retraction of assembly 50 to prevent complete
retraction of the  the rod 74 upon deflation of one or both idler wheel rod
74 into the cylinder 64 in the event that cham-   45  structures 28 and
thus maintain engagement be- $ Ioer 88 is inadvertently depressurized
during the  tween the belt 30 and the entrained wheel struc- tollowing
portions of the tensioning adjustment pro-  tures 26,28. Of course, the
biasing force adjust- cedure. Since the protrusion distance of the rod 74
ment must be performed for each spring assembly beyond the cylinder 64 is
indicative of the spring  50. However, due to the recoil capability of the
axle length, since the spring's length (compared with its  50  38 (as
illustrated in Fig. 2B), a change in the force free length) is indicative
of the spring's biasing  exerted by one spring assembly 50 changes the
force, and since the spring's biasing force is indica-  force exerted by
the other spring assembly 50. tive of the belt tension, maintaining a
predeter-  Accordingly, the aforementioned biasing force ad- mined
protrusion X of the rod 74 after depres-     justment must be performed in
an iterative manner surizing the chamber 88 provides the desired belt  65
on the two spring assemblies 50 until the pre- tension and degree of
frictional coupling between  viously described equality condition obtains
within the belt 30 and drive wheel 26.                    a reasonable
tolerance on both spring assemblies Although the spring's biasing force is
more     50. It is to be understood that the rod adjusters 76 6
.    
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appropriately rotated until the rod protru-   ever, exert a correcting
torque on the axle 38 to sion equality obtains without first pressurizing
the  counteract externally applied torques which tend to chambers 88. The
preferred iterative, trial and error  rotate the axle. The spring
assemblies 50, due to procedure for achieving the aforementioned rod
their pulling relationship to the axle 38, resist rota- protrusion equality
is, thus, eliminated but the effort   6   tion of the axle 38 about its
axis 39 and prevent required to rotate the rod adjusters 76 without
damage to the bearing/pin structure 48,44 as illus- %.-enefit of
pressurizing the chambers 88 is dramati-  trated in the vector diagram of
Fig. 7B. Connection' cally greater.
of the spring assemblies 50 to the axle 38 and During operation of the
exemplary belt laying    main frame 16 through spherical bearings 78,66,
work vehicle 10, the terrain on opposite lateral  to  respectively, permit
the spring assemblies 50 to -  sides of the chassis 12 is frequently not
the same   continuously exert such pulling biasing force on the \.>.
elevation. When such uneven terrain is encoun-       axle 38 for any of the
axle configurations or com- tered, the axle 38 responds by oscillating
about the  binations thereof shown in Figs. 2A and 2B. pivot pin 44 in a
manner similar to that shown in        Due to the spring constants of the
spring as- Fig. 2A. Such axle oscillation causes the idler  '5  semblies
50, increasing idler recoil distance (idler wheels 28,29 to share in the
load transmitted to     displacement toward its associated driver) induces
them by the vehicle, permits the vehicle's frame 16  increasing belt
tension which squeezes and expels and thus center of gravity to remain
closer to the   debris collected on the belt's interior and entrained
ground than is possible with solidly mounted idler   components' exteriors.
Gradual increases in biasing structures, and maximizes the belts'
footprints and   20  force by the spring assemblies 50 for gradually
tractive effort.                                    increasing recoil
displacement augments debris ex- Another adverse condition frequently
encoun-     pulsion capability and avoids subjecting the axle y   tered in
heavy-duty work environments is debris      38, entrained components, and
entraining belt to : intrusion between the belt 30 and the entrained    the
degree of impact loading which a hydraulically Idler wheel structure 28,
driver wheel structure 26,  25  applied tensioning apparatus typically
provides and/or rollers 34. It is necessary to operationally  when it is at
the end of its recoil movement. accommodate such debris intrusion without
sub-          Use of a mechanical, spring type tensioning *  jecting the
aforementioned, entrained components     apparatus 50 is also preferable
over a hydraulically to excessive stress. The axle's pivoting connection
applied tensioning apparatus because no long-term to the main frame 16
about the vertical pivot axis  30  reliance is placed on hydraulic seal
members for 42 (as schematically represented in Fig. 2B), en-
maintaining the tensioning pressure and thus belt -ables substantially
independent or simultaneous re-  tension. Long-term maintenance of belt
tension is coil operation of the idler wheel structures 28,29   required to
insure sufficient frictional coupling be- and prevents such. excessive
stress from occurring.  tween the belts 30 and the driver/idler structures
Pressurizing fluid remaining in the cylinder 64 lubri-  35   26,28 when the
vehicle 10 is parked on an incline cates the wear ring 71 and seal 77
during recoil     and shut down for extended periods. Without main-
operation.                                          taining such frictional
coupling during vehicle shut- It is, of course, to be understood that the
actual  down, the wheel structures 26,28 may slide relative movement during
operation of the axle structure 38   to the entraining belt 30 and thus
permit the ve- and mounted idler wheel structures 28,29 may be a   40
hide 10 to move down an incline even when the combinatiorr of the separate
movements illustrated   vehicle brake is engaged. b.hin Figs. 2A and 2B.
Such complex movement of             It should now be apparent that an
improved, the individual idler wheel structures 28,29 relative  heavy-duty
belt laying work vehicle as well as to their associated driver wheels 26
will induce the  method and apparatus for tensioning its frictionally
elastomeric belt 30 to assume somewhat twisted   45  driven, ground
engaging elastomeric belts 30 has i Configurations while maintaining
maximum tractive     been provided in which the tension force in the
engagement area with the terrain.                    belts 30 is reliably
maintained at a desired mag- The spherical bearing 48 and pivot pin 44
nitude  during  vehicle  shutdown,  maximum cooperatively permit the axle
38/idlers 28,29 to     belt/ground engagement area is maintained for assume
the configurations illustrated in Figs. 2A   50  varying terrain
conditions, and debris intrusion be- and 2B and any combination thereof. By
virtue of    tween entrained components 26,28,34 and the en- the bearing
48/pin 44 structure permitting attain-  training belt 30 is operationally
accommodated ment of such varied axle configurations, undesired   without
subjecting either to undue stress. Despite rotation of the axle 38 about
its lateral axis of    the idler axle 38's capability of movement in mul-
rotation 39. is also permitted and can result in  55  tiple directions,
potentially damaging torques ap- damage to the aforementioned bearing/pin.
struc-     plied to the axle 38 about the axle's rotation axis 39 ture
48,44. The spring assemblies 50 through their   are effectively resisted by
the pulling biasing force pullingly biasing relationship with the axle 38,
how-  exerted on the axle 38 by the spring assemblies 7    



13                 EP0248014B1                         14 50. Any desired
belt tension within the capabilities  6. A work vehicle (10) according to
claim  1, of the biasing springs 80 may be achieved by            wherein
the tensioning means (50) comprises a sequentially transmitting pressurized
fluid from        pair of spring assemblies (50) each having a
vehicle-resident or other sources through the fluid     first end (52)
connected to said axle (38) on fittings 84 to counteract the force exerted
on the   5  opposite lateral sides of the oscillation axis . r od adjusters
76 by the springs 80, appropriately    (40) and a second end (54) connected
to the ;rot~ting the rod adjusters 76, and releasing the fluid  main frame
(16) on the opposite longitudinal pressure.
side of said axle (38) from the other wheel structures (26). Claims
10 7. A work vehicle (10) according to claim  6, . A heavy duty belt laying
work vehicle (10)           wherein each spring assembly (50) comprises:
comprising:                                             a cylinder (64)
having one end connected a main frame (16) having a longitudinal
to one of the main frame (16) and said axle axis (14);
15       (38); a laterally extending axle (38);                     a
piston structure (68) reciprocatably dis- a pair of longitudinally
separated wheel         placeable in the cylinder (64) and having a rod
structures (26,28;26,29) disposed on each lat-       assembly (70)
connected to the other of the eral side of and in supporting relation to.
the      main frame (16) and said axle (38); and, main frame (16), a first
wheel structure (28,29)   20   a spring (80) disposed in the cylinder (64)
of each of the pairs being mounted on said           and having opposite
ends engaged with the axle (38) and constrained to rotate about an
cylinder (64) and the piston structure (68), the K.~ axis of rotation (39)
of the axle;                     spring (80) biasing the piston structure
(68) i   an endless, inextensible elastomeric belt        towards said one
cylinder end. . (30) entrained about each pair of wheel struc-   25 tures
(26,28;26,29); and,                        8. A work vehicle (10) according
to claim  7, means (40,48) for oscillatably mounting          wherein the
rod assembly (70) comprises a said axle (38) on the main frame (16) about
an       piston rod (74), a yoke (72), and means (76,90) oscillation axis
(40) parallel to said longitudinal  for adjusting the distance between the
rod (74) axis (14); characterised by:                30       and the yoke
(72). tensioning means (50) for biasingly pulling said axle (38) away from
the other wheel struc-  9. A work vehicle (10) according to claim  8, ture
(26) of each pair of wheel structures.          wherein the adjustment
means (76,90) com- prises a shaft (76) threadably engaged with the 2. A
work vehicle (10) according to claim  1,  35        rod (74) and the yoke
(72), and means (90) for. wherein the axle mounting means (44,48) com-
locking the shaft (76) from rotating relative to prises means (48) for
universally swivelling         one of the rod (74) and yoke (72). said axle
(38) relative to the main frame (16). 10. A work vehicle (10) according to
claim 6, 3. A work vehicle (10) according to claim  1,  40       wherein
the spring assemblies (50) are con- wherein the axle mounting means (44,48)
corm         nected to said axle (38) laterally between the prises a pivot
pin (44) attached to one of said     first wheel structures (28,29). .axle
(38) and the main frame (16); and, a universally swivelling bearing  (48)
slidably    11. A belt tensioning apparatus (50) for biasing an mounted on
the pin (44) and fixedly mounted   45     idler wheel structure (28)
mounted on an axle * on the other of said axle (38) and main frame
(38) away from a driver wheel structure (26), i  (16).
both of the structures (26,28) being entrained by an endless inextensible
elastomeric belt 4. A work vehicle (10) according to claim  3,
(30) and being arranged in supporting relation wherein the pivot pin (44)
has an axis (46)  so      to a vehicular main frame (16) on which said
which constitutes the oscillation axis (40).         axle (38) is pivotally
mounted, the apparatus (50) comprising: 5. A work vehicle (10) according to
claim  1,               an assembly (50), connected between the wherein the
tensioning means (50) exerts in-         axle (38) and main frame (16),
including a creasing pulling force on said axle (38) with  55    cylinder
(64) having one end connected to one increasing displacement of said axle
(38) to-        of the main frame (16) and said axle (38), and wards the
other wheel structures (26).               a piston structure (68)
reciprocatably disposed in the cylinder (64) and having a rod assembly
13                 EP 0 248 014 B1                     14       *   c   L
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50. Any desired belt tension within the capabilities  6. A work vehicle
(10) according to claim  1, of the biasing springs 80 may be achieved by
wherein the tensioning means (50) comprises a sequentially transmitting
pressurized fluid from        pair of spring assemblies (50) each having a
vehicle-resident or other sources through the fluid     first end (52)
connected to said axle (38) on fittings 84 to counteract the force exerted
on the   6  opposite lateral sides of the oscillation axis rod adjusters 76
by the springs 80, appropriately       (40) and a second end (54) connected
to the .rotdting the rod adjusters 76, and releasing the fluid  main frame
(16) on the opposite longitudinal pressure.
side of said axle (38) from the other wheel structures (26). Claims
10 7. A work vehicle (10) according to claim  6. A heavy duty belt laying
work vehicle (10)          wherein each spring assembly (50) comprises:
comprising:                                             a cylinder (64)
having one end connected a main frame (16) having a longitudinal
to one of the main frame (16) and said axle axis (14);
15       (38); a laterally extending axle (38);                     a
piston structure (68) reciprocatably dis- a pair of longitudinally
separated wheel         placeable in the cylinder (64) and having a rod
structures (26,28;26,29) disposed on each lat-       assembly (70)
connected to the other of the eral side of and in supporting relation to
the       main frame (16) and said axle (38): and, main frame (16), a first
wheel structure (28,29)   20   a spring (80) disposed in the cylinder (64)
of each of the pairs being mounted on said          and having opposite
ends engaged with the axle (38) and constrained to rotate about an
cylinder (64) and the piston structure (68), the axis of rotation (39) of
the axle;                  spring (80) biasing the piston structure (68) .
an endless, inextensible elastomeric belt       towards said one cylinder
end. (30) entrained about each pair of wheel struc-   25 tures (26,28;
26,29); and,                        8. A work vehicle (10) according to
claim  7, means (40,48) for oscillatably mounting          wherein the rod
assembly (70) comprises a said axle (38) on the main frame (16) about an
piston rod (74), a yoke (72), and means (76,90) oscillation axis (40)
parallel to said longitudinal  for adjusting the distance between the rod
(74) axis (14); characterised by:                30       and the yoke
(72). tensioning means (50) for biasingly pulling said axle (38) away from
the other wheel struc-  9. A work vehicle (10) according to claim  8, ture
(26) of each pair of wheel structures.          wherein the adjustment
means (76,90) com- prises a shaft (76) threadably engaged with the 2. A
work vehicle (10) according to claim  1,  35       rod (74) and the yoke
(72), and means (90) for wherein the axle mounting means (44,48) corm-
locking the shaft (76) from rotating relative to prises means (48) for
universally swivelling        one of the rod (74) and yoke (72). said axle
(38) relative to the main frame (16). 10. A work vehicle (10) according to
claim  6, 3. A work vehicle (10) according to claim  1,  40       wherein
the spring assemblies (50) are con- wherein the axle mounting means (44,48)
corn-        nected to said axle (38) laterally between the prises a pivot
pin (44) attached to one of said     first wheel structures (28,29). axle
(38) and the main frame (16); and, a universally swivelling  bearing (48)
slidably    11. A belt tensioning apparatus (50) for biasing an mounted on
the pin (44) and fixedly mounted   {fi   idler wheel structure (28) mounted
on an axle :   on the other of said axle (38) and main frame        (38)
away from a driver wheel structure (26), (16).
both of the structures (26,28) being entrained by an endless inextensible
elastomeric belt 4. A work vehicle (10) according to claim  3.
(30) and being arranged in supporting relation wherein the pivot pin (44)
has an axis (46)  se     to a vehicular main frame (16) oin which said
which constitutes the oscillation axis (40).        axle (38) is pivotally
mounted, the apparatus (50) comprising: 5. A work vehicle (10) according to
claim  1,               an assembly (50), connected between the wherein the
tensioning means (50) exerts in-        axle (38) and main frame (16).
including a creasing pulling force on said axle (38) with  55    cylinder
(64) having one end connected to one increasing displacement of said axle
(38) to-       of the main frame (16) and said axle (38), and wards the
other wheel structures (26).               a piston structure (68)
reciprocatably disposed in the cylinder (64) and having a rod assembly
15                EP 0 248 014 B31                   16         *   C 1   I
I (70) connected to the other of the main frame      stantially equal to a
predetermined protrusion 



(16) and said axle (38); characterised by:         distance which
corresponds to the spring's a spring (80) disposed in the cylinder (64)
biasing length. and having opposite ends engaged with the cylinder (64) and
the piston structure (68), the   5   17. A method according to claim 16,
further corn- spring (80) biasing the piston structure (68)      prising
the step of counteracting the spring's :towards the cylinder's one end; and
in that:       biasing force on the rod adjuster 71 -uring   : the spring
assembly is arranged to exert a      such rotation. pulling force on said
axle (38) away from the driver wheel structure (26).               10 18 A
method according to claim 17, wherein the step of counteracting comprises
displacing the 12. Apparatus according to claim 11, further com-
piston structure (68) against the biasing force prising means (84,86)
independent of the rod       by transmitting pressurized fluid into the
cyl- assembly (70) for displacing the piston struc-     inder (64). ture
(68) away from the cylinder's one end.  15 19. A method according to claim
18, wherein the 13. Apparatus according to claim 11, further corm-
other (28) of the wheel structures is pneumatic, prising means (76,90) for
adjusting the spring's   the method comprising the step of, subsequent
biasing force.                                     to the protrusion
distance equalling the pre- 20      determined protrusion distance,
draining suffi- 14. A method for tensioning an endless, inexten-
cient pressurized fluid from the cylinder (64) to sible elastomeric belt
(30) into frictional driven  permit sufficient movement of the piston
struc- engagement with one (26) of a pair of wheel        ture (68) to
maintain engagement between the structures (26,28) which are entrained by
the      belt (30) and wheel structures (26,28) upon belt (30) and which
are arranged in supporting   25  deflation of the other wheel structure
(28). relation to a vehicular main frame (16), charac- terised by the steps
of:                        20. A method according to claim 16, further com-
pullingly biasing a main frame mounted,         prising the step of locking
the rod adjuster (76) universally swivelable axle (38), on which the
against rotation relative to one of the one other wheel structure (28) is
mounted, in a   30   member and the piston rod (74) subsequent to
longitudinal direction away from the one wheel     such rotating. structure
(26) with a predetermined biasing force when the axle (38) occupies an
initial    Revendlcations position; and, increasing the biasing force in
response to  35  1. VWhicule de travail de grande puissance (10) movement
of the axle (38) from the initial posi-   mont6 sur courroies et
comprenant: tion towards the one wheel structure (26).             un
chassis principal (16) ayant un axe longitudinal (14); 15. A method
according to claim 14, wherein the            un essieu s'4tendant
lat~ralement (38); step of pullingly biasing the axle (38) corM-   40
une pairs de structures de roues s6pardes prises Ohanging the length of a
spring (80)        longitudinalement (26,28 ; 26,29) dispos6es sur which is
engaged with a piston structure (68)      chaque c~t6 lateral du chassis
principal (16) et and with a cylinder (64) which are respectively    dans
une relation de support par rapport i connected to one member and the other
of           celui-ci, une premiere structure de roue (28,29) said axle
(38) and frame (16) such that, when   45  de chacune des paires 6tant
mont6e sur ledit 4      the axle occupies the initial position, the
essieu (38) et oblig6e de tourner autour d'un spring's length equals a
biasing length cor-       axe de rotation (39) de l'essieu responding to
the predetermined biasing force.         une courroie sans fin (30) en
matibre 6las- tomere inextensible, entraihee autour de cha- 16. A method
according to claim 15, wherein the   50   que paire de structures de roue
(26,28 step of spring length changing comprises mea-      26,29); et suring
the protrusion distance which a piston          des moyens (40,48) pour
monter de fagon rod (74) of the piston structure (68) extends
oscillante ledit essieu (38) sur le chassis prin- beyond the end of the
cylinder (64) when said      cipal . (16) autour d'un axe d'oscillation
(40) axle (38) occupies the Initial position, and rotat-  55  parallble
audit axe longitudinal (14); caractkris4 ing a rod adjuster (76) threadably
engaged         par: with the one member and the piston rod (74)
des moyens de tension (50) pour solliciter whenever the protrusion distance
is not sub-       ledit essieu (38) par traction dans le sons    17
EP 0 248 014 11                      18             C c          S
I'6loignant de l'autre structure de rous (26) de     formant piston (68),
le ressort (80) sollicitant la chaque paire de structures de roue.
structure formant piston (68) vers ladite extrd- 



mit6 du cylindre. 2. Vhicule de travail (10) selon la revendication 1, dans
lequel les moyens de montage d'es-   6   a  Vehicule de travail (10) selon
la revendication ,   sieu (44,48) comprennent des moyens (48)          7,
dans lequel lPensemble formant tige (70) pour assurer un pivotement
universel dudit es-       comprend une tige de piston (74), un etrier sieu
(38) par rapport au chIssis principal (16).     (72), et des moyens (76,90)
pour ajuster la distance entre la tige (74) et l'etrier (72). 3  Vehicule
de travail (10) solon la revendication   10 1, dans lequel les moyens de
montage d'es-       9. Vehicule de travail (10) solon la revendication sieu
(44,48) comprennent une broche de pivo-         8, dans loquel l1s moyens
d'ajustement (76,90) tement (44) fixee h I'un des elements compre-
comprennent un arbre (76) en prise par vissa- nant ledit essieu (38) et le
chassis principal       ge avec la tige (74) et l'etrier (72), et des (16)
; et un palior de pivotement universel (48)   75  moyens (90) pour bloquer
l'arbre (76) & I'en- monte de fagon coulissante sur la broche (44)
contre d'une rotation par rapport h Pun des et monte de fagon fixe sur
l'autre des 6le-          6ldments comprenant la tige (74) et l'trier ments
comprenant ledit essiou (38) et ledit          (72). chassis principal
(16). 20  10. Vehicule de travail (10) solon la revendication 4. VWhicule
de travail (10) solon la revendication       6, dans lequel les ensembles
elastiques (50) 3. dans lequel la broche de pivotement (44)          sont
relies audit essieu (38) lat6ralement entre \..., pr6sente un axe (46) qui
constitue l'axe d'oscil-    les premibres structures de roue (28,29). j
lation (40). 25   11. Apareil de tension de courroie (50) pour sollici- 5.
VWhicule de travail (10) solon la revendication       tor une structure de
roue libre (28) mont6e sur . 1, dans lequel les moyens de tension (50)
un essieu (38), dans le sons l'eloignant d'une ,,   exercent une force de
traction croissante sur        structure de roue menante (26), les
structures ledit essieu (38) au fur et & mesure de l'aug-       (26,28)
etant toutes deux entrain6es par une mentation du deplacement dudit essieu
(38)   30      courroie sans fin (30) en matiere 6lastombre vers les autres
structures de roue (26).             inextensible, et disposeos dans une
relation de support par rapport A un chAssis principal de 6. Yehicule de
travail (10) solon la revendication       vehicule (16) sur lequel ledit
essieu (38) est 1, dans loquel les moyens de tension (50)            mont6
de fagon pivotante, I'appareil (50) corn- comprennent une paire d'ensembles
dlastiques   35    prenant: (50) ayant chacun une premibre extremit6 (52)
un ensemble (50) mont6 entrel Vessieu (38) -      reli6e audit essieu (38)
sur des c8t6s lat6raux      et le chassis principal (16), comprenant un
opposes de l'axe d'oscillation (40) et une se-       cylindre (64) ayant
une extrdmit6 rellie A lun conde extr6mite (54) reli6e au chassis princi-
des 6l6ments comprenant le chAssis principal pal (16) sur le c8t6
longitudinal dudit essieu   40  (16) et lodit essieu (38), et une structure
for- (38) oppohsX, aux autres structures de roue          mant piston (68)
disposee en vue d'un mouve- L   ! (28).
mont do ,va-et-vient dans le cylindre (64) et comportant un ensemble
formant tige (70) reli6 7. Vehicule de travail (10) solon la revendication
a l'autre des 616ments comprenant le chAssis 6, dans lequel chaque ensemble
6lastique (50)   45   (16) et ledit essieu (38) ; caract6ris6 par: f .
comprend:                                                 un ressort (80)
dispose dans le cylindre un cylindre (64) ayant une extr6mit6 reli6o
(64) et comportant des extr6mit6s opposees A lun des 6l6ments comprenant le
chassis             en contact avec le cylindre (64) et la structure
principal (16) et ledit essieu (38);                 formant piston (68),
le ressort (80) sollicitant la une structure formant piston (68) ddplaga-
5o  structure formant piston (68) vers ladite extr6- ble suivant un
mouvement de va-et-vient dans         mite du cylindre; at en ce quo: le
cylindre (64) et ayant un ensemble formant            I'ensemble 6lastique
est congu pour exer- tige (70) relie a l'autre des elements compre-
cer une force de traction sur ledit essieu (38) nant le chassis principal
(16) et ledit essieu       dans le sons l'eloignant de ladite structure de
(38) ; et                                   66       roue menante (26). un
ressort (80) dispose dans le cylindre (64) et ayant des extremit6s oppos6es
en         12. Appareil solon la revendication 11, compronant contact avec
le cylindre (64) et la structure        en outre des moyens (84,86)
independants de 10    19                 EP 0248014 B1
20               L I'ensemble formant tige (70) en vue de depla-    17.
Procid6 selon la revendication 16, comprenant cer la structure formant
piston (68) dans le         en outre l'6tape consistant a r6agir contre la 



sons l'6loignant de ladite extremitd d u cylindre.   force de sollicitation
du ressort sur le dispositif d'ajustement de tige (76) pendant cette rota-
13. Appareil selon la revendication 11, comprenant   5  tion. *en outre des
moyens (76,90) pour ajuster la force de sollicitation dudit ressort.
18 Procede selon la revendication 17, dens.lequel -'etape de
contre-r~action comprsnd le d~pla- 14. Procede pour tendre une courrole
sans fin (30)      cement de la structure formant piston (68) d en matibre
6lastombre inextensible afin de    o      l'encontre de la force de
sollicitation par tran- I'amener en contact d'entraTnement par friction
smission d'un fluide sous pression dans le avec l'une (26) d'une paire de
structures de         cylindre (64). roue (26,28) qui sont entra~ihes par
la courrole (30) et qui sont disposees dans une relation de  19. Proc~d6
selon la revendication 18, dans loquel support par rapport a un chassis
principal de   is   I'autre (28) des structures de roue est pneuma-
v~hicule  (16), caract~risd  par les 6tapes         tique, le prockd6
comprenant l'etape consis- consistent:
tant, une fois la distance de saillie egale a Ia ' soliciter par traction
un essieu (38) apte     distance de sailtie pr~determin~e, a 6vacuer a
pivoter de manibre universelle et monte sur        du cylindre (64)
suffisamment de fluide sous le chassis principal, sur lequel est montee
20     pression pour permettre un d6placement de la I'autre structure de
roue (28), dens une direc-      structure formant piston (68) suffisant
pour tion longitudinale l'6loignant de ia premibre        maintenir un
contact entre la courrole (30) at structure de roue (26) avec une force de
sotli-      los structures de roue (26,28) lors d'un d6gon- citation
pr6determin6e lorsque l'essieu (38) oc-     flement de l'autre structure de
roue (28). cupe une position Initiale ; et             25 A accroltre la
force de sollicitation en r6-  20. Proc6d6 selon la revendication 16,
comprenant ponse h un d~placement de l'essiou (38) de-          en outre
1'6tape consistant a bloquer le dispo- puis la position initiate vers
ladite structure de   sitif d'ajustement de tige (76) A I'encontre roue
(26).                                           d'une rotation par rapport
A l'un des 6l6ments 30      comprenant ledit organe et la tige de piston
15. Proc~d4 selon la revendication 14, dans lequel      (74) a la suite de
cette rotation. 1'6tape de soilicitation par traction de l'essieu (38)
consiste A modifier la longueur d'un res-   PatentansprUche Sort (80) qui
est en contact avec une structure formant piston (68) et avec un cylindre
(64) qui  35  1. Hochbelastbares Band- odor Laufworkfahrzeug sont
respectivement relis A un organe et a          (10), des folgendes
aufweist: einen Hauptrah- -        I'autre des 6lments comprenant ledit
essieu         men (16) mit einer LUngsachse (14); (38) et le chAssis (16)
de telle manibre que,        oine sich seitwirts erstreckende Achse (38);
lorsque l'essieu occupe la position initiale, la     ein Pear von in
Langsrichtung getrennten Red- longueur du ressort soit 6gale A une longueur
40   strukturen (26, 28; 26, 29), die auf Jeder latera- de solicitation
correspondent A la force de         Ion Seite des Hauptrahmens. (16)
angeordnet sollicitation pr6ddtermin~e.                         sind und in
tragender Beziehung dazu stehen, wobe; eine erste Radstruktur (28, 29)
jedes der 16 Proc~d6 solon la revendication 15, dens loquol       Paare auf
der Achse (38) angeordnet ist und I'6tape de modification de longuour de
ressort  45   darauf beschrankt ist, urn eine Drehachse (39) consiste A
mesurer la distance de saillie sur        der Achse zu drehen; laquelle une
tige de piston (74) de la structure     ein endloses, nicht-ausdehnbares
elastomeri- formant piston (68) s'6tend au-dela de l'extr6-      sches Band
(Laufwerk) (30),. das um jedes mite du cylindre (64) lorsque ledit essieu
(38)      Paar von Radstrukturen (26, 28; 26, 29) gelogt occupe la position
initiale, et a ontreiner on   so  ist; und rotation un dispositif
d'ajustement de tige (76)     Mittel (44, 48) zum  schwingbaren Anordnen en
prise par vissage avec ledit organe et la         der Achse (38) auf dem
Hauptrahmen (16) um tige de piston (74) a chaque fois que ia distan-
eine Schwingachso (40) parallel zu der LUngs- ce de saillie nWest pas
sensiblement egale A         achse (14); une distance de saillie
predetormineo corres-  56    gekennzelchnet durch: Spannmittel (50) zum
pondant a la longueur de solicitation du res-        vorspannungsmAfigen
Ziehen der Achse (38) sort.
weg von der anderen Radstruktur (26) jedes Paares von Radstrukturen.
.~~~~~~~~~~~~~~~~I    : IIIj 111111lii11111 11111111111 * C   L  M   5 21
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2. Arbeitsfahrzeug (10) nach Anspruch 1, wobel         (74) und dem Joch
(72) aufweist. die Mittel (44, 48) zum Anordnen der Achse Mittel  (48)
aufweisen  zum   universellen     9. Arbeitsfahrzeuig (10) nach Anspruch 8,
wobei 'Schwanken der Achse (38) relativ zu dem            die
Einstellmittel (76, 90) sine gewindemaLig Hauptrahmen (16).
5       mit der Stange (74) und dem Joch (72) in ,. . rbeitsfahrzeug (10)
n.ch Anspruch 1, wobei        Eingriff stehendee WellM (76) und Mittel (90)
3wilArbeitsfahrzeug (10) nach Anspruch 1, wobei    aufweisen zum Vorriegeln
der Welle (76) ge- die Mittel (44, 48) zum Anordnen der Achse         gen
relative Drehung beziglich entweder der folgendes aufweisen: einen
Schwenkstift (44),       Stange (74) oder dem Joch (72). der an einem der
folgenden Teilo angebracht  10 ist: der Achse (38) und dem  Hauptrahmen
10. Arbeitsfahrzeug (10) nach Anspruch 6, wobei (16); und ein
Universalschwenklager (48), das      die Federanordnungen (50) mit der
Achse (38) gleitbar auf dem Stift (44) angebracht ist und     seitlich
zwischen den ersten Radstrukturen (28, fest angebracht ist auf dem jeweils
anderen        29) verbunden sind. der erwahnten Telle, namlich der Achse
(38)  is und dem Hauptrahmen (16).                       11. Band- oder
Laufwerkspannvorrichtung  (50) zum Vorspannen einer auf einer Achse (38) 4.
Arbeitsfahrzeug (10) nach Anspruch 3, wobei         angebrachten
Laufradstruktur (28) weg von ei- der Schwenkstift (44) eine Achse (46) hat,
die     nor Antriebsradstruktur (26), wobei ein endlo- die Schwingachse
(40) bildet.              20      ses, nichtausdehnbares Elastomerband oder
- laufwork (30) um die beiden Strukturen (26, 28) '. Arbeitsfahrzeug (10)
nach Anspruch 1, wobei         herumgefUhrt ist und die beiden Strukturen
die Spannmittel (50) ansteigende Zugkraft auf      (26, 28) in tragender
Beziehung mit einem die Achse (38) be! gr6Ber werdender Verset-
Fahrzeughauptrahmen (16) angeordnet sind, zung-der Achse (38) zu den
anderen Radstruk-  26   auf welchem die Achse (38) schwenkbar ange- turen
(26) hin auslben.                            bracht ist, wobei die
Vorrichtung (50) folgendes aufweist: eine Anordnung (50), verbunden zwi-
.%.6. Arbeitsfahrzeug (10) nach Anspruch 1, wobei        schen der Achse
(38) und dem Hauptrahmen die Spannmittel (50) ein Paar von Federanord-
(16), mit einem Zylinder (64), dessen eines nungen (50) aufweisen, die
jeweils ein erstes,  30  Ende mit einem der folgenden Teile verbunden auf
gegenUberliegenden seitlichen Seiten der       ist: dem  Hauptrahmen (16)
und der Achse Schwingachse (40) mit der Achse verbundenes        (38), und
mit einer in dem Zylinder (64) hin- Ende (52) und ein zweites, auf der von
den         und herbewegbar angeordneten Kolbenstruktur anderen
Radstrukturen (26) gegenUberliegen-        (68) mit einer Stangenanordnung
(70), die mit den L~ngsseite der Achse (38) mit dem Haupt-  35   dem
jeweils anderen der genannten Teile, rahmen (16) verbundenes Ende (54)
autweisen.       namlich dem Hauptrahmen (28) und der Achse (38), verbunden
ist; gekennzelchnet durch: 7. Arbeitsfahrzeug (10) nach Anspruch 6, wobei
eine Feder (80), die in dem Zylinder (64) ange- jede Federanordnung (50)
folgendes aufweist:       ordnet ist und deren gegenUberliegende Enden
einen Zylinder (64) mit einem Ende, das mit  40    mit dem Zylinder (64)
und der Kolbenstruktur einem der' folgenden Toile verbunden ist: dem
(68) in Eingriff stehen, wobei die Feder (80) die Hauptrahmen (16) und der
Achse (38); eine          Kolbenstruktur (68) zu dem einen Ende des ;
Kolbenstruktur (68), die hin- und herbewegbar     Zylinders vorspannt; und
ferner dadurch ge- in dem Zylinder (64) ist und sine Stangenan-
kennzeichnet, daO die Fedoranordnung ange- ordnung (70) aufweist, die mit
dem jeweils  4.5    ordnet ist, um eine Zugkraft auf die Achse (38) anderen
der genannten Teile verbunden ist,         weg von der Antriebsradstruktur
(26) auszu- n~mlich dem Hauptrahmen (16) und der Achse         Uben. (38);
und sine in dem Zylinder (64) angeordne- te Feder (80), deren
gogen~berliegende Enden    12. Vorrichtung nach Anspruch 11, die des weite-
mit dem Zylinder (64) und der Kolbenstruktur  5o   ren Mittel (84, 86)
aufweist, die unabhangig (68) in Eingriff stehen, wobei die Feder (80) die
sind von der Stangenanordnung (70) zum Ver- Kolbenstruktur (68) zu dem
einen Zylinderende      setzen der Kolbenstruktur (68) weg von dom hin
vorspannt.                                     einen Ende des Zylinders. a
Arbeitsfahrzeug (10) nach Anspruch 7, wobei  55  13. Vorrichtung nach
Anspruch 11, die des weite- die Stangenanordnung (70) eine Kolbenstange
ron Mittel (76, 90) zum Einstellen der Vor- (74), ein Joch (72) und Mittel
(76, 90) zum        spannkraft der Feder aufweist. Einstellen des Abstandes
zwischen der Stange 12    23                EP 0 248 014 B1
24            *   C  L  M  S  * 14. Verfahren zum Spannen eines endlosen,
nicht-   19. Verfahren nach Anspruch 18, wobei die andere 



ausdehnbaren   Elastomerbandes  oder  -            Radstruktur (28) der
Radstrukturen pneuma- laufwerks (30) i einen reibung9sgetriebenen
tisch ist, und wobei das Verfahren nachfolgend Eingriff mit einer
Radstruktur (26) eines Paars    auf das Ausgleichen des Vorstehabstandes
mit von Radstrukturen (26, 29), die Von dem Band   5   dem vorbestimmten
Vorstehabstand den fol- , (30) umgeben sind und die in tragender Bezie-
genden Schritt aufweist: Ablassen von hinrel- ;  hung mit einem
Fahrzeughauptrahmen (16) an-         chend unter Druck stehendem
Str6tnungsmit- geordnet sind, gekennzelchnet durch die fol-      tel aus
dem Zylinder (64), um hinreichend Be- genden Schritte: ziehendes Vorspannen
einer        wegung der Kolbenstruktur (68) zu gestaften, auf dem
Hauptrahmen angebrachten universell  10    um den Eingriff zwischen dem
Band (30) und schwingbaren Achse (38), auf der die andere        den
Radstrukturen (26, 28) aufrechtzuerhalten, Radstruktur (28) angeordnet ist,
in einer Lungs-   wenn die andere Radstruktur (28) belfftet wird. richtung
weg von der einen Radstruktur (26) mit einer vorbestimmten Vorspannkraft,
wenn    20. Verfahren nach Anspruch 16, das des weiteren die Achse (38)
eine Anfangsposition einnimmt;  t5  den Schritt aufweist des VerriegeIns
des Stan- und Erhdhen der Vorspannkraft infolge einer        geneinstellers
(76) gegen Drehung relativ zu Bewegung der Achse (38) aus der Anfangspo-
der Achse (39) odor dem Rahmen (16) und der sition zu der einen Radstruktur
(26) hin.          Kolbenstange (74) nachfolgend zu solcher Dre- hung. 15.
Verfahren nach Anspruch 14, wobel der Schritt  20 des zlehenden Vorspannens
der Achse (38) ein Verandern der Lange einer Feder (80) auf- weist, die in
Eingriff steht mit elner Kolben- *struktur (68) und mit alnem Zylinder
(64), wo- bei die Kolbenstruktur (68) mit der Achse (38)  25 und der
Zylnder (64) mit dem Rahmen (16) verbunden ist oder umgekehrt, und zwar
der- art, daB, wenn die Achse die Anfangsposition einnimmt, die LAnge der
Feder gleich ist wie eine Vorspannllnge, die der vorbestimmten   30
Vorspannkraft entspricht. 16 Verfahren nach Anspruch 15, wobei der Schritt
des Ver~nderns der Federlange folgendes auf- weist: Messen des
Vorstehabstandes, Oiber den   35 eine Kolbenstange (74) der Kolbenstruktur
(68) sich Oiber ein Ende des Zylinders (64) hinaus orstreckt, wenn die
Achse (38) die Anfangspo- sition einnimmt, und Drehen eines Stangenein-
stellers (76), der mit der Achse (38) oder dem   40 RahmeA (16) und der
Kolbenstange (74) ge- windemlffig in Eingriff steht, wann immer der
Vorstehabstand nicht im wesentlichen gleich einem vorbestimmten
Vorstehabstand ist, der der Vorspannilnge der Feder entspricht.   45 17.
Verfahren nach Anspruch 16, wobei des weite- ron der Schritt des
Entgogenwirkens gegen die Vorspannkraft der Feder auf den Stangenein-
steller (76) wkhrend solcher Drehung vorgese-  50 hen ist. 18. Verfahren
nach Anspruch 17, wobei der Schritt des Gegenwirkens ein Versetzen der
Kolben- struktur (68) gegen die Vorspannkraft aufweist,   5 und zwar durch
Obertragen von unter Druck stehendem Stromungsmittel in den Zylinder (64).


