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A mechanical linkage (310; 410) between operator input devices (312) and actuators (314) including a junction (318; 412; 436)
having a first portion (428" 430) operably coupled to an operator input device and a second portion (438" 440) operably coupled to
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an actuator. The first and second portions of the junction are connected when a cab (250; 302) is In an operating position and
disconnected when a cab Is In a service position. VWhen connected, the first and second portions create a solid connection
between the operator input device and the actuator. VWWhen the first and second portions are disconnected, the operator input will
be not be operably coupled to the actuator. Movement of the cab to the operating position will cause the first and second portions

to become connected and movement away from the operating position will cause the first and second portions to become
disconnected.



wO 2017/136737 A1 | ]V 0 0000 0 R0 0RO

(43) International Publication Date

CA 03012329 2018-07-23

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burecau

(10) International Publication Number

WO 2017/136737 Al

10 August 2017 (10.08.2017) WIPO | PCT
(51) International Patent Classification: (74) Agents: VELDHUIS-KROEZE, John et al.; WESTMAN,
B62D 33/067 (2006.01) B62D 33/073 (2006.01) CHAMPLIN & KOEFHLER, P.A., 900 Second Avenue
(21) International Application Number South, Suite 1400, Minneapolis, MN 55402-3319 (US).
PCT/US2017/016525 (81) Designated States (unless otherwise indicated, for every
, . kind of national protection available): AE, AG, AL, AM,
(22) International Filing Date: AO, {T, AU Az BA BB. BG. BH), BN. BR. BW. BY.
3 Fentuaty 2087 (U3.02.2017) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
(26) Publication Language: English KP, KR, KW. KZ. LA, LC, LK, LR, LS. LU, LY, MA,
(30) Priority Data: MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
62/291,861 5 February 2016 (05.02.2016) US NL NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, K5,
62/292,539 8 February 2016 (08.02.2016) US RU, RW, 5A, 5C, 5D, SE, 5G, SK, SL, SM, ST, SV, 5Y,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
(71) Applicant: CLARK EQUIPMENT COMPANY ZA,ZM, ZW.
[US/US]; 250 East Beaton Drive, West Fargo, ND 58078-
6000 (US). (84) Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
(72) Inventors: DEHNERT, Brian, P.; 2717 10th Avenue Se, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

Mandan, ND 58554 (US). HANSEN, Ronald, S.; 6045
County Road 23, Leonard, ND 58052 (US). KALDOR,
Matthew, J.; 1325 Eagles View Lane, Bismarck, ND
58503 (US). HOESEL, Jeret, L.; 9200 Plainview Drive,
Bismarck, ND 58503 (US). ROEHRL, Jonathan, J.; 1922
Oakland Drive, Bismarck, ND 58504 (US).

(34) Title: MECHANICAL CONTROL LINKAGE

TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE. ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on next page]

(57) Abstract: A mechanical linkage (310; 410) between operator mput

nected.

‘ i NG /f -~ |
Orive Pump i L
Assemiziy —-—. " i' i

404 ' / !

FIG. 5

devices (312) and actuators (314) including a junction (318; 412; 436) having
a first portion (428" 430) operably coupled to an operator mput device and a
second portion (438" 440) operably coupled to an actuator. The first and
second portions of the junction are connected when a cab (250; 302) 1s 1n an
operating position and disconnected when a cab 1s In a service position.
When connected, the first and second portions create a solid connection
between the operator input device and the actuator. When the first and second
portions are disconnected, the operator input will be not be operably coupled
to the actuator. Movement of the cab to the operating position will cause the
first and second portions to become connected and movement away from the
operating position will cause the first and second portions to become discon -
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MECHANICAL CONTROL LINKAGE
BACKGROUND

{G001]  This disclosure i1s directed toward power machines. More particularly, this
disclosure 1s directed toward power machines with mechanical linkage between operator
input devices and actuators that are controlied by the operator input devices. Power machines,
for the purposes of this disclosure, mclude any type of machine that generaies power for the
purpose of accompiishing a particular task or a variety of tasks. Une type of power machine
is a work vehicle. Work vehicles are generally seli-propelled vehicles that have a work
device, such as a it arm {(although some work vehicles can have other work devices) that can
be mamipulated to perform a work function. Work vehicles inclhude loaders, excavators, utility
vehicles, tractors, and trenchers, to name a few examples.
{00021 Some work vehicles and other power machines have cabs that define, at least in
part, an operator station from which an operator can access and manipulate operator contiol
devices for controlling actuators that perform work functions. Among those functions
include, but are not necessanly liunited (o drive control. Often, operator control devices such
as levers, foot pedals, or joysticks are mechamcally linked o actuators such as hydrostatic
drive pumps, hydraohic control valves, and the like. Some of these cabs are positioned o
cover vartous components that rmay need service from time to tume. In some of these
machines, the cabs can be moved between an operating position, where an operator can be
seated or otherwise positioned o operate the power machine and a service position so that
components that are otherwise covered by the cab can be accessed 1or servicing.
{0031 The discussion above 1s merely provided for general background information and is
not mtended o be used as an aid 1n determuning the scope of the claimed subject matier.
SUMMARY
{0004] This discloswre 1s directed toward mechanical linkage between operator imput
devices and actuators. In one embodument, the mechanical linkage inciudes a junction having
fwo parts, a first portion that 1s operably coupled 0 an operator mput device and a second
portion that 18 operably coupled to an actuator. The frst and second portions of the junction
are condigured to be connected to each other when a cab 1S 1 an operating position and
disconnected when a cab 18 11 a service position. When connected to each other, the first and
second portions ¢of the juncton create a solid connection between the operator input device
and the actuator such that mampulating the operator input device will cause a control signal

to be transmifted via the mechanical hnkage to the actuator. When the first and second
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portions of the junction are disconnected, the operator input will be not be operably coupled
to the actuator and mampulation of the operator mput will not cause a control signal to be
fransmitted to the actuator. The junction 18 further configured such that movement of the cab
to the operating position will cause the first and second portions of the junciion o become
connected and movement of the cab away trom the operating position will cause the first and
second portions of the junction to become disconnected.
{00U5]  In one embodiment, a control linkage between an operator input assemnbly in a cab
of a power machine and an actuator coupled to a frame of the power machine 1s disclosed.
The control inkage mchudes a junction mechanism configured to make a connection between
the operator mput assembly and the actuator when the cab 1s moved (o an operating position
relative to the frame of the power machine. The control linkage 1s also configured to break
the connection between the operator input assembly and the actuator when the cab 1s moved
o a service position relative to the frame of the power machine.
{00061  In another embodiment, a power machine 1s disclosed. The power machine has a
frame, a drive pump assembly coupled to the frame, and a cab pivotally coupled to the frame
and configured to be pivoted relative to the frame between an operating position and a service
posttion. An operator mput assembly 1s positioned in the cab and a control linkage between
the operator input assembly and the drive pump assembly includes a junction mechanism
configured o make a connection between the operator mput assembly and the drive pump
assembly when the cab 1s moved to the operating posifion and to break the connection
between the operator mput assembly and the drive pump assembly when the cab s moved to
the service position.
{B007] In another embodumnent, a method of couphing an operator input assembly 11 a cab of
a power machine to a drive pump assembly coupled o a frame of the power machine 1s
disclosed. The method includes moving the cab relative to the frame from a service position
{0 an operating position while the operator mput assembly 18 disconnected from the drive
pump assembly and moves with the cab. Moving the cab from the service position o the
operating position causes a connection to be made between the operator mput assembly and
the drive pump assembly.
{00081 This Surnmary and the Abstract are provided to mtroduce a selection of concepts in
a sumplified torm that are further described below in the Detatled Description. This Summary
is not mtended to wdentify kKev features or cssential features of the clammed subject matter, nor

18 it intended to be used as an aid i deternuning the scope of the claimed subject matter.
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3.
BRIEF DEMCRIPTION OF THE DRAWINGDS
{00091 F1G. | 15 a block diagram illustrating functional systems of a representative power
machine on which embodunents of the present disclosure can be practiced.
{0010] FIG. 2 15 a side elevation view of a representative power machine of the type on
which the disclosed embodiments can be practiced.
(00111 FI1G. 3 15 a perspective view of the representative power machine of Fi(s. 2.
{0012] FIG. 4 1s block diagram illustrating portions of a power machine having mechanical
linkage between an operator mnput device and an actuator, according to one illustrative
cmbodiment.
{0013]  FIG. 5 illustrates a control assembly for controlling actuators including operator
input devices, actuators and mechanical linkage between an operator input device and an
actuator, according to one lustrative embodiment.
{0014] FIGs. 6-7 illustrate one embodiment of a first and second joining members that are
condigured to form a junction 1 the mechamcal hinkage of FIG. 3.
{015]  FIG. B 1s a perspective view of the control assembly of FIG. 5, showing the fust and
second jouning members disconnected from each other.
DETAILED DESCRIPTION
{03016] The concepts disclosed i this discussion are described and dlustrated with
reference to exemplary embodiments. These concepts, however, are not houted in thew
application to the detads of construction and the arrangement of components in the
thiustrative embodiments and are capable of being practiced or being carried out i various
other ways. The terminoiogy in this document is used tor the purpose of descripiion and
should not be regarded as fumtng. Words such as “mcluding,” “comprising,” and “having”
and vanations thereof as used herein are meant o encompass the items histed thereatter,
cquivalents thereot, as well as addinional items.
(00171 Below are emboduments that disclose mechamical hinkage systems between an
operator input devices and actuators. These mechanical linkage systems have a detachable
junction to aliow a selective connection/disconnection between the operator mput devices and
actuators without requiring fasteners o make the connection. These concepts can be practiced
on various power machines, as will be described below. A representative power machine on
which the embodiments can be practiced is tllustrated in diagram form i FIG. 1 and one
exampie of such a power machue is thustrated 1 FIGs. 2-3 and described below before any
embodiments are disclosed. For the sake of brevity, only one power machine 18 discussed.

However, as mentioned above, the embodiments below can be practiced on any of a number
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of power machines, including power machines of different types ifrom the representative
power machme shown m FlGs. 2-3. Power machines, for the purposes of this discussion,
mclude a frame, at least one work element, and a power source that 1s capable of providing
power to the work element to accomplish a work task. One type of power machine 1S a seli-
propelled work vehicle. Self-propellied work vehicles are a class of power machines that
inciude a frame, work element, and a power source that 1s capable of providing power to the
work element. At least one of the work elements 1s a motve system for moving the power
machine under power.

{G018]  FIG. 1 illustrates a block diagram ihlustrates the basic systems of a power machine
100 upon which the emmbodiments discussed below can be advantageously incorporated and
can be any of a number of different types of power machines. The block diagram of FiG. |
identifics vartous systems on power machine 100 and the relationship between various
components and systems. As mentioned above, at the most basic level, power machines for
the purposes of this discussion mclude a frame, a power source, and a work element. The
power machine 100 has a frame 110, a power source 12{), and a work element 130. Because
power machine 100 shown in FIG. 1 18 a self-propelied work vehicle, it also has tractive
celements 144, which are themselves work elements provided to move the power maching
over a support surface and an operator station 150 that provides an operating position for
controtling the work elements of the power machine. A control system 160 1s provided to
interact with the other systems to perform vartous work tasks at least 1n part i response {0
control signals provided by an operator.

{0019]  Certain work vehicles have work clements that arc capable of performing a
dedicated task. For example, some work vehicles have a Ift arm o which an implement such
as a bucket 1s attached such as by a pinning arrangement. The work element, 1.e., the It arm
can be mampulated to position the unplement tor the purpose of performung the task. The
implement, 1 some nstances can be positioned relafive to the work element, such as by
rotating a bucket relative to a it arm, to further position the implement. Under normal
operation of such a work vehicle, the bucket is mtended to be attached and under use. dSuch
work vehicies may be able {0 accept other unplements by disassembling the implement/work
clement combination and reassembliing another tnplement in place of the original bucket.
{ther work vehicles, however, are mtended (o be used with a wide variety of implements and
have an unplement mmterface such as mmplement interface 170 shown in FIG. 1. AL ts most
basic, implement intertace 170 18 a connection mechamsm between the frame 110 or a work

clermnent 130 and an implement, which can be as sumple as a connection point for attaching an
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implement directly to the frame 110 or a work element 130 or more complex, as discussed
below.

{0028]  On some power machines, implement mterface 170 can include an implement
carrier, which is a physical structure movably attached to a work element. The implement
carricr has engagement features and locking features to accept and secure any of a number of
implements to the work element. (Une characteristic of such an implement carrier s that once
an implement 1s attached to 1t 1t 18 fixed to the mmplement (1.e. not movable with respect o
the umplement) and when the implement carrier 18 moved with respect to the work element,
the tmplement moves with the implement carrier. The term tmplement carrier as used herein
1s not merely a pivotal connection point, but rather a dedicated device specifically mntended (o
accept and be secured to various different implements. The mmplement carrier itselt 1s
mountable to a work element 130 such as a lift arm or the frame 110, Implement interface
170 can also imnclude one or more power sources for providing power to one or more work
clements on an implement. Some power machines can have a plurality of work element with
implement intertaces, each of which may, but need nof, have an mmplement carrier for
receiving umplements. Some other power machines can have a work elernent with a pluraiity
of implement interfaces so that a single work element can accept a plurality of implements
simultaneously. Each of these imaplement intertaces can, but need not, have an implement
Carrier.

{00211 Frame 110 mcludes a physical stracture that can support various other components
that are attached thereto or positioned thereon. The frame 110 can imclude any number of
individual components. Some power machines have frames that are rigid. That s, no part of
the frame 1s movable with respect to another part of the frame. Uther power machines have at
teast one portion that 1s capable of moving with respect to another portion of the frame. For
example, excavators can have an upper frame portion that rotates with respect to a lower
frame portion. Other work vehicles have arficulated frames such that one portion of the frame
prvots with respect to another portion for accomplishing steenng functions.

{00221 Frame 110 supports the power source 120, which is capable of providing power to
one or more work elements 130 mcluding the one or more tractive elements 14{h, as well as,
i some mstances, providing power for use by an attached mmplement via unplement mterface
170. Power trom the power source 120 can be provided directly to any of the work elements
130, tractive clemenits 140, and mmplement mterfaces 170, Aliernatively, power from the
power source 120 can be provided to a control system 160, which in tum selectively provides

power to the elements that capable of using it o perform a work funcuon, Power sources for
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power machines typically mclude an engine such as an mternal combustion engine and a
power conversion system such as a mechanical transmission or a hydraulic system that 1s
capable of converting the output from an engine mto a form of power that 18 usable by a work
clement. Other types of power sources can be incorporated mto power machines, mcluding
clectrical sources or a combination of power sources, known generaily as hybrid power
SOUrCes.

{0023] FIG. 1 shows a single work element designated as work element 130, but various
power machines can have any number of work elements. Work elements are typically
attached fo the frame of the power machine and movable with respect to the frame when
performing a work task. In addition, tractive elements 140 are a special case of work element
in that thewr work function is generally to move the power machine 100 over a support
surtace. Tractive elements 144 are shown separate from the work element 130 because many
power machines have addittonal work elements besides tractive elements, although that 1S not
always the case. Power machines can have any number of tractive elements, some or all of
which can receive power from the power source 120 to propel the power machine 10
Tractive elements can be, for example, wheels aftached to an axie, track assemblies, and the
tike. Tractive elements can be mounted to the frame such that movement of the tractive
clement 1s humited to rotation about an axle (so that steering is accomplished by a skidding
action)} or, alternafively, pivotally mounted to the frame to accomplish steering by pivoting
the tractive element with respect to the frame.

{00241 Power machine 100 imcludes an operator station 130 that includes an operating
posttion from which an operator can control operation of the power machine. In some power
machines, the operator station 150 includes an operator compartinent defined by an enclosed
or parttally enclosed cab. Some power machines on which the disclosed embodiments may be
practiced may not have a cab or an operator compartiment of the type described above. For
exampie, a walk behind loader may not have a cab or an operator compartiment, but rather an
operating posiiion that serves as an operator station from which the power machine 18
properly operated. More broadly, power machines other than work vehicles may have
operator stations that are not necessarily simiar to the operating positions and operator
cornpartments referenced above. Further, some power maciunes such as power machine 10U
and others, whether or not they have operator compartments or operator positions, may be
capable of being operated remotely (i.e. from a remotely located operator station) instead of
or in addifion to an operator station adjacent or on the power machine. This can include

applications where at least some of the operator controlied functions of the power machine
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cail be operated from an operating position associated with an unplement that is coupled to
the power machine. Alternatively, with some power machines, a remote control device can be
provided (i.e. remote from both of the power machine and any mmplement to which 18 i
coupled) that is capable of controlhing at least some of the operator confrolled tunctions on
the power machine.

{00251 FiGs. 2-3 dlustrates a loader 200, which i1s one particular example of a power
machine of the type illustrated in FiG. 1 where the embodiments discussed below can be
advantageously employed. Loader 200 1s a track loader and more particularly, a compact
frack loadecr. A track loader 18 a loader that has endless fracks as fractive clecments (as
opposed to wheels). Track loader 200 1s one particular example of the power machine 100
ihustrated broadly m Fi{. 1 and discussed above. To that end, features of loader 20{)
described below include reference numbers that are generally sumilar to those used i FIG. 1.
For example, loader 200 1s described as having a frame 21{, just as power machine 100 has a
frame 110, Track loader 200 is described herein to provide a reference tor understanding one
environment on which the embodiments described below related o track assemblies and
mounting elements for mounting the track assembhies to a power machine may be practiced.
The loader 200 should not be considered himiting espectally as to the description of features
that loader 200 may have described herein that are not essential to the disclosed embodiments
and thus may or may not be mchuded m power machines other than loader 200 upon which
the embodiments disclosed below may be advantageously practiced. Unless specitically
noted otherwise, embodiments disclosed below can be practiced on a variety of power
machines, with iocader 200 being only one of those power machines. For examplie, some or all
of the concepts discussed below can be practiced on many other tvpes of work vehucies such
as various other loaders, excavators, trenchers, and dozers, to name but a few examples.
{60261 Various power machines that are capable of mchuding and/or interacting with the
embodiments discussed below can have various different frame components that support
various work elements. The clements of frame 210 discussed herein are provided for
thiustrative purposes and should not be considered to be the only type of frame that a power
machine on which the embodiments can be practiced can empiov. Frame 210 of power
machine 200 mcludes an undercarriage 211 and a mainiframe 212 that 1s supported by the
undercarriage. The mamirame 212 of power machine 200 1s attached to the undercarriage 211
such as with fasteners (not shown) or by welding the undercarriage to the mainirame.
Mamirame 212 includes a paw of upright portions 214A and 2148 located on either side of

the mamtrame that support It arm structure 230 and to which the hit arm structure 230 18
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pivotally attached. The hit arm structure 230 1s tllustratively pinned to each of the upright
portions Z214A and 2148. The combination of mounting features on the upright portions 214A
and 2148 and the hit arm structure 230 and mounting bardware (including pins used o pin
the hift arm structure to the mainirame 212) are collectively referred to as joints 216A and
2168 for the purposes of this discussion. Joints 216A and 2168 are aligned along an axis 218
SO that the it armo structure 18 capable of pivoting, as discussed below, with respect to the
mamirame 212 about axis 218. Other power machines may not mclude upright portions on
cither side of the frame, or may not have a it arm structure that is mountable to upright
portions on cither side of the frame. For example, some power machines may have a singie
arm, mounted to a sigle side of the power machine or to a front or rear end of the power
machine, Other machines can have a phurality of work elements, including a plurality of lift
arms, each of which 1s mounted to the machine in its own configuration. Frame 210 also
supports tractive elements 219, which on power machine 200 mchude two track assembhies
219A-B. Other power machines can have any number of track assemblies, as appropriate, or
other tractive elements, such as wheels.

{O027]  The Iift arm structure 230 shown i FIGs. 2-3 1s one of many different types of haft
arm structures that can be attached to a power machine such as power machine 200 or other
power machines on which embodiments of the present discussion can be practiced. The lift
arm structure 230 has a first end 232A that 1s pivotally coupled to the power machine at jomis
216A and 2168 and a second end 232B that moves under control of the power machine with
respect to the frame 210, The movement {i.e. the raising and lowering of the Lt arm structure
230) 18 described by a travel path, which 1s shown generally by arrow 237, For the purposes
of this discussion, the fravel path of the it arm structure 230 18 detined by the path of
movement of the second end 2328 of the hit arm structure.

{60281 The It arm structure 230 of power machine 200 mcludes a pair of it arms 234 that
are disposed on opposmg sides of the frame 21{. BEach of the Lift arms 234 immcludes a first
portion 234A and a second portion 2348, which 1s pivotally coupled to the hirst portion
234A. The furst portion 234A of each lift arm 234 1s pivotally coupled to the frame 210 at one
of the joints 218A and 2188 and the second portion 2348 extends from its connection to the
first portion 234A to the second end 2328 of the it arm structure 230, The Lift arms 234 are
cach coupled to a cross member 236, (ross member 236 provides mcreased structural
stability o the Lift arm structure 230 A pair of actuators 238, which on some power machines
includig power machine 200 are hydraulic cyhinders configured to recerve pressurized fhuad

from power system 220 (shown in block diagram form mn FIGs. 2-3), are pivotally coupled (o
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both the frame 210 and the It arms 234 at pivotable joints 238A and 2388, respectively, on
either side of the power machine 200, The actuators 238 are sometumes referred to
mdividually and collectively as lft cyhinders. Actuation (1.e., extension and retraction) of the
actuators 238 cause the Lift arm structure 230 to pivot about joints 218A and 218B and
thereby be raised and lowered along the path illustrated by arrow 238, which 1s generally a
vertical path. A pair of control links 217 18 pivotally mounted to the frame 210 and the hift
arm structure 230 on either side of the frame. The control inks 217 help to dehine the travel
path of the hift arm structure. The it arm structure 230 18 representative of one type of It
arim structure that may be coupled o the power machine 2060, Other ldt arm structures, with
different geometries, components, and arrangements can be pivotally coupled to the power
machine 200 or other power machines upon which the embodiments discussed herein can be
practiced without departing from the scope of the present discussion. For example, other
machines can have it arm structures that are pivotally coupled to a frame that have a
generally radial travel path. Other hift arm structures can have an extendable or telescoping
ittt arm. Stul other it arm structures can have multipie (i.e. more than two) portions
segments. Some Uit arms, most notably Lt arms on excavators, can have portions that are
controliable to pivot with respect to another segment mstead of moving in concert as 18 the
case in the hift arm structure 230 shown in FIGs. 2-3. Some power machines have hift arm
structures with a single hift arm, such as 1s known in excavators or even some loaders and
other power machines. Uther power machines can have a plurahty of it arm structures, such
as is the case with tractor loader backhoes.

{029]  Frame 210 supports and generally encloses the power system 220 so that the various
cornponents of the power system 220 are not visible 1n FIGs. 2-3. Power system 220 mncludes
One Or more power sources that are capable of generating and/or storing power for use on
various machine functions. Un power machine 200, the power system 220 includes an
internal combustion engme. Other power machines can wmclude electric  generators,
rechargeable batteries, various other power sources or any combination of power sources that
are capable of providing power for given power machine components. The power system 220
also includes a power conversion systeni, which i1s operably coupled to the power souice.
Power conversion sysiem 18, mn turn, coupled to one or more actuators, which are capabie of
performing a function on the power machine. Power Conversion systeims in various power
machines can include various components, including mechanical transmissions, hydraulic
systems, and the like. The power conversion system of power machine 200 includes a pair of

hydrostatic drive pumps, which are controllable to provide a power signal (o drnive motors.
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The drive motors i turn are cach operably coupled to axles. The axles are in turn coupled o
fractive elements 219A and 2198, respectively. The arrangement of drive pumps, motors, and
axies m power machine 200 18 buf one example of an arrangement of these components.
Various other configurations and combinations of hydraulic drive pumps and motors can be
cmployved as may be advantageous. The power conversion system 220 can also be configured
o selectively supply pressurized hydraulic fuid to actuators such as hift cylinders 238,

{0038]  Loader 200 also mcludes an implement carrier interface 270 that 1s configured to
accept and secure any one of a plurality of different types of mmplements thereto. The
implement carrier mterface 27 includes an implement carrier 272 capable of being attached
to a plurality of diferent mmplements, changing from one umplement to another can be
accomplished with relative ease. For example, machines with tmplement camiers can provide
an actuaior between the unplement carrier and the Lift arm structure, so that removing or
attaching an mnplement does not involve removing or attaching an actuator from the
implement or removing or attaching the mmplement from the gt arm structure. The
implement cartier 272 provides a mounting stiucture for easily attaching an unpiement to the
it arm {or other portion of a power machine) that a it arm structure without an 1mpiement
carrier does not have. Some loaders do not have an unplement carrier but rather have
implements directly pinned to the it arm. The umplement carrier interface 270 can also
inciude one or more power sources 274 for selectively providing power to control actuators
on an mnplement that 1s coupled to the loader 200. The power sources 274 ilustratively
include couplers to provide hvdraulic and electrical signals to an unplement.

j0031] Power machine 200 has a cab 250, which defines, in part, an operator compartient
252. The cab 230 1s pivotally coupled to the frame 210 at jomnts 254. The cab 250 can be
moved from an operating position as shown i FIGs. 2-3 to a service position, where the cab
is moved to allow access to components that are covered when the cab is in the operating
position. The cab has a seat and control levers 260 that can be manipulated to control
functions on the loader such as drive control. In the loader 200, the control levers are
pivotally mounted to the frame 210. As mentioned above, cab 254 18 pivotally coupled to the
framme 210, but in some power machines on which the embodiments disclosed herein can be
advantageously practiced, a cab may move between an operating position and a service
position in a path other than the radial path of cab 250. For example, the cab may move
horizontally, vertically, or along some other path. Control levers 260 can be operable by

hands or alternatively can be controlled by feet (1.e. {oot pedals).
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{00321  As discussed above, the implement carrter interface 270 1s capable of accepting and
securing any of a number of different vnplements for use to accomplish various tasks. The
unplement carmer interface 270 and implements capable of beimng secured to the implement
carrier intertace 270 provide for flexibiity of use of power machine 200, thereby allowing an
operator to perform many different tasks with the same power machine. Because the
implement carmer mterface 270 18 designed to accept and secure different mmplements by
engaging attachment features {described below), implements can be attached to and removed
from the power machine quickly and without the usc of tools. {n certain jobs, an operator may
repeatedly change implements (l.e., remove one implement and attach another) during a
given work event to perform various tasks. The form of mnplement carrier 272 18 generally
related to the type of power machine (i.e. a front end loader) on which ¢ is coupled. Other
power machines, excavators bemg one cxample, can have other umplement carricrs that
provide the same or simidar funcuons as wnplement carrier 272 while having substantially
ditterent shapes and somewhat ditferent engagement and/or locking mechanisms as may be
appropriate on a given type of machine.

{00331 FIG. 4 illustrates a block diagram of a portion of a power machine 300 baving an
operator compartment 1 the form of a cab 302, which 18 mounted to a trame 304, The cab
32 1s capable of pivoting with respect to the frame at jount 306. The loader 200 18 one
exampie of a power machine with a cab that can pivot with respect to a frame to allow easy
service access to various components. Power machine 300 includes a mechanical hnkage 310
for transiating operator mputs mto drive control signals for operating one of more drive
pumps of the type that can advaniageously mcorporate embodiments of the present
discliosure. The power machine 300 includes one or more operator input devices 312, which
are accessible from within cab 302, and one or more drive pumps 314, which are operably
coupled to the frame 304. Mechamical linkage 310 1s operably coupled to the one or more
operator inputf devices 312 and the one or more dnive pumps 314 to translate operator control
signals to the drive pumps 314,

{0034] The mechanical linkage 310 as ilustrated in FIG.4 includes a link 316 and a
junction 318, The link 316 1s operably coupled on onc end to the (or to one of the) drive
pump{s) 314 (for example, to a pmtle lever on a drive pump) and on the other end to the
junction 318, Junction 318 18 in turn operably coupled to the (or to one of the) operator
input(s) 312 so that manipulation of the operator input 312 by an operator s translated to the

drive purnp 314 via the junction 318 and link 316.
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{00351 In many loaders, including the loader 200 shown in FIGs, 2-3, the operator input
devices are operably coupled to the frame of the loader so that when a cab 18 pivoted from an
operating posttion (as shown m FHG. 2) to a service postion, the operator mput devices
remain with the frame - that is, they do not pivot with the cab. In certain circumstances,
however, it may be advantageous to have the operator input devices that can pivot with the
cab when it 18 raised from an operating position to a service position. For example, i the
instances where the operator input devices are operably coupled to the frame, the operator
compartment of the loader 1s not solely detined by the cab, but rather by a combination of the
cab and part of the loader frame.

{0036] To have a loader with a self-contained operator compartment separate from the
frame of the loader, the operator mput devices are most advantageously operably coupled to
the cab. However, to properly control the drive pumps, a mechanical connection between the
operator mput devices must still be accomplished. In addition, because the mechanical
linkage 1s contained within the irame and not accessible when the cab s the operating
posttion, connection and disconnection of the operator input devices from the mechanical
linkage cannot be easily accomplished.

{0371 FIG. 5 illustrates a portion of a control assembly 400 that illustrates a mechanical
limkage 410 that includes a junction 412 that provides a connection/disconnection structure
between an operator mput assembly 402 and a drive pump assembly according to one
thlustrative embodiment. As will be descnbed in more detail below, the junction 412 18 a two-
part junction that can be connected and disconnected automatically as a cab is moved from
between an operating position and a service posttion. FHG. 5 illustrates an operating mput
lever m an operating posttion. fThat 18, even though the cab 18 not shown m FIG. 5 the
representation shown i FIG. S 18 how the operating wnput levers will be positioned when the
cab 1s in the operating posifion. Bust, though, the operator input assembly 402 includes a
panel 420 to which an operator mput lever 4227 18 operably coupled. Although not shown, a
second operator mput lever can also be coupled to the panel. The operator imput lever 422 18
generally reterred to as a left operator input lever and a second operator lever (not shown) s
generally referred t0 as a night operator input lever, each of which is independently
controlied. These operator levers are generally coupled io left and nght dnive pumps,
respectively. In the example shown in FIG. 3, the lett operator input lever 422 1s operably
coupled to a drive pump assembly 404 via a control hink 442, In power machines such as
fopader 200, steering 18 controlied by skid steering. In skid steer machines, tractive elements

on each side of the machine are mdependently controlied and one way to control such tractive
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clements s by providing left and right operator input of steering levers of the type diustrated
mn FIG. 5. In other power machines, mncluding power machines that may employ mechanical
tinkages of the type shown m FIG. 5, driving and steering may be accomplished by other
means. in other words, the structures disclosed herein may be adapted to power machines
other than skid steer loaders with left and right steering levers. In still other embodiments, the
finkage can link foot pedals to actuators such as drive pumps, valve spools, and the hike.
{0038]  Left operating mput lever 422 1s coupled to a first portion 428 of a left junction
4361, which is rotatably mounted on a pin (not shown) that itself 15 attached to the panel 42
via a bracket 432. Thus manpulation of leit operating input lever 422 along a path shown
generally by arrow 437 will cause tirst portion 428 of left junction 436L to rotate about axis
426, Sumilarly, a right operating input lever (not shown) is coupled to a first portion 430 of
right junction 436R (shown i FiG. 8). First portion 430 of right junction 436K is likewise
rotatably mounted on a pin (not shown) that 18 attached to the panel via a bracket 434,
Manipulation of the nght operating input lever will cause the fust portion 430 of right
junction 436K to rotate about axis 4.26.
{O039]  Each of the first portions 428 and 430 of the left and right junctions 4361 and 436K
are operably coupled to second portions 438 and 440 of left and right junctions, respectively,
when the cab 1s in the operating position {second portion 440 is shown i Ko, 7}
Conversely, when the cab 1s moved to a service posifion, the respective first and second
portions of the left and right junctions are decoupled from each other, thereby breaking the
connection between the lett and right operating levers from the drive pump assembly 404,
which in some embodiments include drive pumps for et and right sides of the machine. The
second portions 438 and 440 of the left and right junctions 4361 and 436R are rotatably
mounted to a tower 450 that 1s secured to or an mtegral with the frame of the power machine.
The second portions 438 and 440 (second portion 4440 1s shown in Fi(G. 8) are rotatable about
4x1s 426 s0 that when the cab 18 1 an operafing position, the first and second portions of each
of the left and right junctons 4361 and 436K rotate about the sarne axas 426, Thus, when the
cab is 1 the operating position, the first and second portions of each yunction are engaged and
rotate together as if each of the ielt and right junctions 1s a singie structure.
j0040]  The second portions 438 and 440 of the left and right junctions 4361 and 436R are
aoperably coupled to solid hinks 442 and 444, respectively, which in turn are coupled to the
drive pump assembly, for example to left and right drive pumps, respectively. Each of the

first portions 4228 and 430 has an engagement feature that 18 complementary with engagement
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features on second portions 438 and 440 of the leit and right junctions to allow tor connection
and disconnection as the cab moves toward and away from the operating posifion.

0041  HIGs. 6 and 7 dlustrate the first portion 430 and the second portion 440 of the right
junction 436R according to one dlustrative embodiment. The first portion 43{ has a tube 466
into which a pin is mserted to position the first portion along the axis 426 shown 1 FIG. 5. A
bearing surface 464 lines an aperture 465 n the tube 466. A portion of a bracket 467 18
fastened to the tube 466 mto whach the operating input fever can be imserted. A second part of
the bracket (not shown} 18 provided to fixedly secure the operating mput lever to the first
portion 430. An engagement porfion 468 extends perpendiculariy from the tube 466, The
engagement member 468 includes a pawr of fingers 472 that defme a tapered opening 470 that
wiil serve to engage a portion of the engagement member on the second portion 444 and
ouide it a skot 474, The second portion 440 includes a tube 476 with a bearing surface 478
and an engagement wing 430 that mcludes a protrusion 482 that 1s sized and positioned (o
engage and extend through the fingers 472 and be held in the slot. The protrusion 4827 can be
attached or mtegral to the engagement wing 480. The fingers 472 are wide enough so that
even if one of the operaung nput levers 18 actuated when the cab 18 being lowered into the
operatng position, the fingers are positioned to engage the protruding member 482, FIG. 8
illustrates the panel 420 positioned away from the tower 450 so that the protrusion 482 1s not
engaged with the slot 470, Fi(. 8 also shows one embodunent of left and night linkages,
although 1n other embodiments, the arrangement of the first and second portions may be
positioned in ditferent locations without departing from the scope of the disclosure.

{0042]  While the fingers are mounted on first portion of the junction and the profrusion is

on the second portion of the junction, mn other embodiments, the fingers and proftrusion can be

reversed. In stull other embodiments, other types of engagement members can be emploved.
{60431 The embodiments disclosed provide several advantages. By providing an easily
connectable and dis-connectable junction, a seli-contaimed cab that pivots with respect to the
frame 1nto a service position from an operating position can be easily employed.

{0044] Although the present invention has been described with reference to preferred

embodiments, workers skilled 1n the art will recognize that changes may be made in form and

detail without departing from the scope of the discussion.
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WHAT IS CLAIMED Ih:
i. A control hinkage between an operator imput assembly 11 a cab of a power machine
and an actuator coupled to a frame of the power machine, the control inkage comprising:

a junction mechanism configured to make a connection between the operator mput
assembly and the actuator when the cab 1s moved to an operating position
relafive to the frame of the power machine, and configured to break the
connection between the operator input assembly and the actuator when the cab
1s moved to a service posiiion relative {0 the frame of the power machine.

2. The control hnkage of claim 1, wherein the junciion mechanisim comprises:

a first juncuon portion operably coupled to the operator mput assembly; and

a second junction portion operably coupled to the actuator;

wherein the junction mechanism is configured such that the first and second junction
porfions are coupled together when the cab 18 1n the operating position so that
operator manipulation of the operator mput assembly actuates the actuator,
and such that the hrst and second junction portions are decoupled from each
other when the cab 1s 1n the service position

3. The control hnkage of claim 2, wherein the junction mechamsm mncludes an
engagement portion having a patr of fingers defining a tapered opening coupled to one of the
first juncoion portion and the second junction portion, and an engagement porfion having a
protrusion coupled to the other of the first junction portion and the second junction portion
such that the protrusion 1s guided o the tapered opening by the patr of fmgers when the cab
is moved from the service position to the operating posifion.

4. The control hnkage of claim 2, wherem the operator mput assembly comprises a {irst
operator mput lever and a second operator input lever, and wherein the actuator 18 a fist
actuator and further comprising a second actuator and whereun:

the furst juncaon portion Comprising:

a left first juncuon portion operably coupled to the lett operator mput lever
and configured to rotate about an axis I response to operator
manipulation of the lett operator input lever;

a right first junction portion operably coupled to the right operator mput lever
and configured (o rotate about the axis i response {0 operator
manipuiation of the right operator mput lever;

the second junction portion COMprising:

a left second junction portion operably coupled to the first actuator;
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a right second junction portion operably coupled to the second actuator;
wherein the junction mechanism 1s configured such that when the cab 18 n the

operating position the lett first junction portion 18 engaged with the left second

junction portion and the right first junction portion 18 engaged with the right

second junciion portion, and such that when the cab is i the service position

the left first junction portion 1s disengaged {rom the left second junction

porfion and the right first junction portion 1s disengaged from the right second

junction portion.

AN

A power machine, Compiising:
a frame:
a drive pump assembly coupled to the frame;
a cab prvotally coupled 1o the frame and configured to be pivoted relative to the frame
between an gperating position and a service posiion;
an operator input assembly positionad in the cab; and
a control linkage between the operafor mput assembly and the drive pump assembly,
the control linkage comprising a junction mechamsm configured to make a
comection between the operator input assembly and the drive pump assembly
when the cab 1s moved to the operating position and to break the connection
between the operator input assembly and the drive pump assembly when the
cab 1s moved (o the service posiiion.
5. The power machine of claim 35, wherein the junction mechanism of the control hinkage
COMPIises:
a first junction portion operably coupled to at least one operator mput device of the
operator input assembly; and
a second junction portion operably coupled to the drive pump assembly;
wherein the junction mechanism 18 configured such that the furst and second junction
porfions are coupled together when the cab 18 1n the operating position so that
operator manipulation of the at least one operator mput device Causes
mechanical actuation of the drive pump assembly, and such that the first and
second junction portions are decoupled from each other when the cab 1s 1 the
Service position.
/. The power machine of claim 6, wherein the at least onc operator input device of the

operator input assembly compurises a left operator mput lever and a right operator imnput lever,
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and wherein the drive pump assembly comprises a leit drive pump and a right drive pump,
and wheren:
the first junction portion includes:

a left first junction portion operably coupled to the left operator mput lever
and configured o rotate about an axis i response o operator
manipuiation of the left operator input lever; and

a right first junction portion operably coupled to the right operator mput lever
and configured to rofate about the axis m response (o operator
manipulation of the right operator input lever;

the second juncuon portion mcludes:
a left second junction portion operably coupled to the left drive pump; and
a right second junction portion opcrably coupled to the right drive pump; and
wherein the junction mechanmsm 1s configured such that when the cab 1s mn the

operating position the left first junction portion s engaged with the left second

junction portion and the right st junction portion 1s engaged with the right

second junction portion, and such that when the cab 18 1 the service position

the left fwst junction portion is disengaged from the lett second junction

portion and the right first yunction portion is disengaged from the right second

junction portion.
3. The power machme of claim 7, wherein one of the right first junction portion and the
right second junction portion inciudes a right engagement porfion having a right pawr of
fingers definimg a right tapered opening, and wheremn the other of the right first junction
portion and the right second junction portion mcludes a right protrusion such that the night
protrusion 18 guided mto the right tapered opening by the right pair of fingers, regardless of
an actuaion position of the right operator mput lever, when the cab 1s moved from the service
position to the operating position.
4. The power machine of claim 8, wherein one of the left first junction portion and the
left second junction portion mnchudes a left engagement portion having a left paw of fingers
detining a ieft tapered opening, and wherein the other of the left first junction portion and the
teft second junction portion inchudes a left protrusion such that the left protrusion 18 guded
into the left tapered opening by the leit paiwr of fingers, regardless of an actuation position of
the left operator input lever, when the cab 18 moved from the service position {0 the operating

POSIION.
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10, A method of coupling an operator input assembly in a cab of a power machine to a
drive pump assembly coupled to a frame of the power machine, the method comprising:
moving the cab relative to the frame from a service position to an operating position
while the operator input assembly i1s disconnected from the drive pump
assembly and moves with the cab; and
wherein moving the cab from the service position to the operating posifion causes a
connection to be made between the operator input assembly and the drive
pump assembly.
i1. The method of claum 10, and further comprising:
moving the cab relative to the frame from the operating posiion to the service
posifion; and
wherein moving the cab from the operating position o the service posiion causes the
connection between the operator input assemnbly and the drive pumnp assembly
to be broken.
12. The method of claim 11, wherein making the connection between the operator input
assembly and the drive pump assembly when the cab reaches the operating posifion further
COMPIIREs connecting a fiwrst yunction portion operably coupled to the operator tnput assemnbly
to a second junction portion operably coupled to the drive pump assembly.
i3, The method of claim 12, wherem connecting the furst junction porfion to the second
junciion portion further comprises using a pawr of fingers of an engagement portion of one of
the first and second junction portions to guide a profrusion of the other of the first and second
junction portions 1o a tapered opening defined by the pair of fingers as the cab 18 moved 1o

the operating position.
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