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at least one cross-member that extends from the first 
loader arm to the second loader arm; 

a mainframe for supporting the loader, the mainframe 
having a first side and a second side, and having a front 
end and a rear end relative to the longitudinal axis, the 5 

mainframe comprising an engine bracket that extends 
from the first side toward the second side for mounting 
an engine to the mainframe, the engine bracket being 
spaced from the rear end of the mainframe, the first 
loader arm not being directly attached to the main- 10 

frame; 
a first linkage pivotally attached to the first side of the 

mainframe and pivotally attached to the first loader 
arm at a first linkage pivot point; 

a second linkage pivotally attached to the first side of the 15 

mainframe and pivotally attached to the first loader 
arm at a second linkage pivot point, each cross-mem­
ber being disposed forward of the first linkage pivot 
point and the second linkage pivot point; 

an actuator pivotally attached to the first side of the 20 

mainframe and pivotally attached to the first loader 
arm at an actuator pivot point; 

a control station having operator controls for propelling 
the compact tool carrier forward and for raising and 
lowering the loader, the control station being mounted 25 

toward the rear of the compact tool carrier and adapted 
to allow for standing or walk-behind operation; and 

an operator platform for standing operation of the opera­
tor controls of the control station. 

51. The compact tool carrier as set forth in claim 50 30 

wherein each cross-member is disposed forward of the 
actuator pivot point. 

52. The compact tool carrier as set forth in claim 50 
wherein the mainframe incorporates a single weldment. 

53. The compact tool carrier as set forth in claim 50 35 

further comprising an attachment plate for removably 
attaching a tool to the compact tool carrier, the cross­
member being spaced from the attachment plate. 

54. The compact tool carrier as set forth in claim 53 
further comprising an actuator for tilting of tools connected 40 

to the attachment plate, the actuator being connected to the 
cross-member and the attachment plate. 

55. A compact tool carrier configured for standing or 
walk-behind operator control and having a longitudinal axis 
and a mass of less than about 1500 kg, the compact tool 45 

carrier comprising: 
a loader having an arm, the loader being adapted to carry 

a tool; 

8 
nism contacts the supporting surface, the rotational 
axis and bottom of the compact tool carrier being 
separated by a vertical distance DJ, the rotational axis 
and the bottom of the first side of the mainframe being 
separated by a vertical distance D5, the rotational axis 
and the pivot point at which the linkage is attached to 
the mainframe being separated by a vertical distance 
D2, the rotational axis and the pivot point at which the 
actuator is attached to the mainframe being separated 
by a vertical distance D4, both D2 and D4 being less 
than DJ and being less than 1.5 D5; and 

a control station having operator controls for propelling 
the compact tool carrier forward and for raising and 
lowering the loader, the control station being mounted 
toward the rear of the compact tool carrier and adapted 
to allow for standing or walk-behind operation. 

56. The compact tool carrier as set forth in claim 55 
wherein D2 and D4 are each less than 0.75 DJ. 

57. The compact tool carrier as set forth in claim 55 
wherein the linkage is a first linkage, the compact tool 
carrier further comprising a second linkage pivotally 
attached to the first side of the mainframe at a pivot point 
and pivotally attached to the loader, the rotational axis and 
the pivot point at which the second linkage is attached to the 
mainframe being separated by a vertical distance D3, D3 
being less than 1.5 times DJ. 

58. The compact tool carrier as set forth in claim 55 
wherein the linkage is a first linkage, the compact tool 
carrier further comprising a second linkage pivotally 
attached to the first side of the mainframe at a pivot point 
and pivotally attached to the loader, wherein the mainframe 
comprises a forward-most pivot point with (1) the pivot point 
at which the first linkage is attached to the mainframe, (2) 
the pivot point at which the actuator is attached to the 
mainframe, or (3) the pivot point at which the second 
linkage is attached to the mainframe being the forward-most 
pivot point, a vertical distance between the rotational axis 
and the forward-most pivot point being less than DJ. 

59. The compact tool carrier as set forth in claim 55 
wherein the linkage is a first linkage, the compact tool 
carrier further comprising a second linkage pivotally 
attached to the first side of the mainframe at a pivot point 
and pivotally attached to the loader, wherein the mainframe 
comprises a forward-most pivot point with (1) the pivot point 
at which the first linkage is attached to the mainframe, (2) 
the pivot point at which the actuator is attached to the 
mainframe, or (3) the pivot point at which the second a mainframe for supporting the loader, the mainframe 

having a first side and a second side, and having a front 
end and a rear end relative to the longitudinal axis, the 
mainframe comprising an engine bracket that extends 
from the first side toward the second side for mounting 
an engine to the mainframe, the engine bracket being 
spaced from the rear end of the mainframe, each side 
having a top and a bottom, the first side of the main­
frame having at least two pivot points relative to the 
loader, the loader arm not being directly attached to the 
mainframe; 

50 linkage is attached to the mainframe being the forward-most 
pivot point, a vertical distance between the rotational axis 
and the forward-most pivot point being less than 0.75 DJ. 

60. The compact tool carrier as set forth in claim 55 
wherein the linkage is a first linkage, the compact tool 

a linkage pivotally attached to the first side of the main­
frame and pivotally attached to the loader arm; 

an actuator pivotally attached to the first side of the 
mainframe and pivotally attached to the loader arm; 

55 carrier further comprising a second linkage pivotally 
attached to the first side of the mainframe at a pivot point 
and pivotally attached to the loader, wherein the mainframe 
comprises a forward-most pivot point with (1) the pivot point 
at which the first linkage is attached to the mainframe, (2) 

60 the pivot point at which the actuator is attached to the 
mainframe, or (3) the pivot point at which the second 
linkage is attached to the mainframe being the forward-most 
pivot point, a vertical distance between the rotational axis 

a drive mechanism comprising tracks for propelling the 
compact tool carrier over a supporting surface, the 65 

drive mechanism having a rotational axis, the compact 
tool carrier having a bottom at which the drive mecha-

and the forward-most pivot point being less than 0. 75 D5. 
61. The compact tool carrier as set forth in claim 55 

wherein the drive mechanism comprises a drive sprocket, the 
drive sprocket rotating about the rotational axis. 
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62. The compact tool carrier as set forth in claim 55 
further comprising an operator platform for standing opera­
tion of the operator controls of the control station. 

63. The compact tool carrier as set forth in claim 55 
wherein the mainframe incorporates a single weldment. 5 

* * * * * 
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t''L:;l;tif.t"--O)*~i:J,t•~, tJU'Hi.iJ\1§! <, LiPL~'i:i:: 
ttO) N: i,, ,ft**jffij 0) 4 tn 1J ~/ Y ~m ~ :tJ:H~---t 6 .:. t ~ El 
a"Jt---t 6 0 

(0008] 
(~M ~fgfiR---t 6 t::.cl)oJ-=¥-r1, f'l=fflt3 J: r/1JJ,W; J J:::.tco) 

§a"J~ ~Jvt---t 6 t::.cl)t=, *~aJ1t::f* 61t**jjljj0)4 in '.J 
::.,,,Yfflitilf7Jffi 1 U, .]![f,t;;t, :5tftfffi$t::ft*$:M~flT 6 
7-L. t, ]![f,t;;o)WJ$c 7-L.OJf&$t ~~tt---t6 WJ:n 
1J ✓ Y t , • f,ls;OJf&$ t WJtc 7-L. 1&$ OJili:ft$uI. t ~ 
~*s---t 01&:n 1J 1/Y t ~fFmi_ 0f'1=*-*jffij0)4TP 1J 1/Y~ 
mt=J3 i,, ,t, f'l=*$:tt~tt!!.J:::.ili:fit=f:Wds¥ Lt::. 4 in 1J ✓ y 
OJri%lri~~ffi1r,::, •~t=~ts~::h.6 f!u:n u 1/YOJr~fil! 
~$&tF1&:n 1J ::.,,YOJr~!lfil!~$c, 7-L.t=~*s~h 
6 WJ:n l) 1/ y 0) J:::.~fil!~$&UY&:n 1) / y 0) J:::.~!Jil!~$ 
c iJ", .]![f,ls;~f!IJJOOtW.---t 6 c ~ , ti~OJi:p,C,~Jffi I) iJ>"7!-lf! 
00/,::xt Lt 11H~t ~61UJO)WJ:1Jf!tJJt::{j'[fit Lt 1,, 16;: t 
~ltwct L tv16 ◊ 
( o o o 9 J J:::.tcffi 1 m.1vtt:: J: ntL :;x 0) J: -5 :::.dt ffl½iJ 

,W;~~---t 6, 7-L. ~ .]![µis;(.;: 4 !5 1) 1/Y fflitilft·~~ Lt::. 
f::_c/), 4 !lP l) / ,Y OJftffl (;: J: I') f'J=*$1'1 ffef.~ffi1r0):m,(.,O) 

fllJfi:n!PJfy~_;'_~j,'7£< L '(' WJfiJJIPJO)~JEtt~IPJJ:::. 
2:.'it 6;: C iJ't'·~ 6 0 £ t::.' WJ:n&tif&JJ lJ 1/Y C _ij[f:il,; 
&u-1-1>. t OJ:i};ts,~~, 1&fifii0Ji:p,C.,~iffi0~~0)WJ:n 
fllff 1,:: {31. fit~ -ttt::.t::. cl), .]l[~{.!lUOO OJf&JJ l) 1/ Y OJf &JJ iJ, t; 
:;trzv-5' OJ*~iJ1AJjj~t ~ 6 0 iiE-:i tff;z;.Wf;j:kf&•ci 

( 3 ) ~lffl-'f 1 1 - 1 4 0 9 0 0 

:;t«-v-:Ji' !i]l[jjjjjP,OJ*~i:J,AJ~c ~6, £ t::.7-L.OJ 
.]l[f:il,;A_.OJJf.\.tf1{.lL@'.~flf < t·~ , t~.W.t1 ~ IPJ--1:::. ~it 6 c c 
'Lt=, .]![f,ls;0)7 v-L.tilf~~Mitit::c·2-, :m,c.,iJ,flf< ~ 
--') t~'i:i::ttl:O)J;!\. 'lf'i=*.]l[jjljji:)>f~0i'l6 0 

[ o o 1 o] m 2 t::, J:::.tcffi 1 :.mrrJtt:::B1,, ,t, 4 ii 1J ✓ 
Y OJri%lri~~ffi1rt::, WJ:n 1J 1/Y O)J:::.tllffi!lfoo2$,:i, WJJJ 1J 
1/ Y OJ T !lffilfil!~$ c 1&JJ I} 1/ Y 0) J:::.ftfffi!Jtb~$ t ~ if~~rn[ 
jl J: I) L , f&:n IJ 1/ Y ffl.lJ t:: fj'[@'. Lt \., 6 ;: c ~ ltwc c L 
'(~•0o 
[0 0 11] J:::.~cffi2fflffltt;:J:::h.tL O:O)J: '3~ftfflJ}J 

,W; ~ ~---t 6 0 4 tiri lJ 1/ y OJ1'tlri~~ffi1ri::' WJ:n ') 1/ y 0) 

r¥ifilllfil!2$ t 1&:n 1J::.,, Y O)J:::.~!lfil!~$ t ~*s~rnriii::xt 
L, m:n 1J YYOJJ:::.ftfffifil!~$~1&JJ 1J ::.,,Yf.!lUt=urfit~-tt 
t::.t::.cl), 7-L.J:::.ffef.ffi1rt=tl:fliJ:1J 1) ::.,,,YO)J:::.ftfffifil!~$UC:: 
O)rn[jl~ J: ~-·6;: cc 7£6, C::O)t::.cl), f&JJ 1) 1/Y(j:WJ 

f&t;:@Jfi L, f'l=*$:MOJWJ1iuI@'.~ff~~-ttt J:::.:nffi1rOJ 
{'1=*$:MOJ:m,C.,fH!h.;'. ~::i,,~ < ---t 6, ;: OJt::.cl){'J=*-*jjtij 
O)y'iE'l'i.iJ>fllJJ:::.---t 6 0 

[ 0 0 1 2 ] ffi 3 t::' J:::.fi:ffi 1 :.fflfflt(;:;:b \,) '( ' 1&:n 1) 1/ 
Y OJJ:::.ffl!Jil!~$(;:ffil~EFi'E~.r-z;1,y ':7 ::.,,y ~ Jf:R3g L, ft 
*$:M t.r-z,1,y ':71/Y OJ~~t ~~~L t7-L. c t·a 
!::l--'ffi 4 TD l) 1/ Y ~fflff!t---t 6 f!UJJD ·'j Ft , .]![µIs; c ,-..ZJI, 

Y ':?::.,, YO)ft!!ftfffit ~~ts L --c1&JJ 1J YY t c·~itr--'¥:ff 4 
TD lJ 1/Y ~mnx:---t 6 f&:no ''I F c ~,Fm i_ 6;: t ~ftwc c 
L tP6 o 

[ o o 1 3] J:::.~cffi3tilfffltt;:J:tU:L -;~OJJ: '3 ~ftJ+W.iJ 
,W;~*T 6 o WJ:no •'f F c, fiJJD •'j Ft, 7-L. c, 
{'!=*$:Mc, ,-..ZJvY ':? 1/Y c, f&JJIJ 1/Y c cHi~r-'ffi 
4&1J1/Y~2"7:.ffl~L~~ci),7-L.~ffl~L~~ 
1'i-, f'l=*$:MOJxtffi!fl.r.Ji'.iJ,atl~'i:i::t ~6" iJE---:) twff 
;z;.;j:k!l'£c7-L. ~ J:::.ffei!. ~-ttt 'Lf'l=*$:MOJM!-lf!fl.r.Ji'.iJ,,i 
!:l-'i:i::L t \. 16 t::.cl), Wf C:: [l:h~!Wll:---t 6t::.cl)l,;:7-L. 
~ J:::.ffef.~it~;l),,;f'i=*$:t10)jEJ.Ji'. ~[ij~<t 6 ,.0J)gj:~ 

< ' {'l=*'ti. i)> fl1] J:::.---t 6 0 

[ 0 0 14] :,f.(J'EBJI(;:1*6fF*.]l[jjljj0)4j5 1) ::.,,,Yffli:ffJO) 

ffi 4 tL .]I[ µIs; t , :5tftfffi$ t:: fF*$:M ~ flT 6 7-L. c , 
.]l[µjs;O)WJ$ t 7-L.O)f&$ t ~~*s---t 0 WJJJ 1J ✓ Y t, 
.]l[f:ii,;OJf&$ c ffrJ~c7-L.f&$v');ilrfi$f.lLc ~~s---t 61& 
JJ 1) 1/Y c ~fFmi_ 6ft*.]l[jffij0)4 iri 1) ::.,,y~ffft;:J:;\,'1 
t, WJJJ 1J YYOJrftfffifil!~$&u·11:n 1J YYOJrftfffi!lfil!~ 
$i;'>, jj;fj;J.t J: I) L 'TJJ(;:{j'[@'. Lt\., 6;: c ~ltwcc L 

t\.•60 
[ 0 0 1 5] J:::.ii:.ffi4fflfilt(;:J:::h.tL {~O)J: '3~ftfflJJJ 
,W;~~T6oWI:n"lJ1/Y&if~JJlJ ✓'YOJ~r~ftt$ 

~~Jt'J: I) t 'TJJl;:fj'[@'.~-ttt::.t::.cl), 1Ht~tl.W.1t1iJ, 
f~ 0::h., iJ,"7.]![f-.i~f.!lU:n J: rJ OJ*~iJ"AJ~ t ~ 6 o 

( 0 0 1 6] ::,fs:~BJ](;:fj6ft**jjljj0)4j5 1) 1/YfflitilJO) 
ffi 5 !i, .]![f,ls;t, :5tftfffi$t;:fF*$:M~flT 6 7-L. c, 
-~O)fjrJ$c 7-L.OJf&$c ~jf*s---t 6 WJJJ 1J 1/Y c, 
.]![f,ls;OJf&$ c flulli:7-L.fi$OJili:fi$fj'[t ~~ts---t 6f& 
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1i 1J ✓ 7 t ~fiffix. 6fa]Jijjtij0)4 • 1J ✓ 7:t:1ti11t=:t::n 1 

-c, •~t=.@;t:a~n61ru1i 1J ':/70)rf!JMfm:sti'iB&v·t&1i 
1J ':/70)rf!JMll!ill:sti'iBt, 7-Lt=.@;t:a~h.61Ji11i 1J ':/7 
0) J:::.f!JMll!li13t$&tFf&1i 1) ':/ 7 0) J:::.f!JMlj![b3t$ t 0) 4 irnlfJrO) 
ll!tti'iBO)r,L j,'~ < t b 1ru1i 11 ':/7 O)r)!Jffill!!!J:sti'iB.t f&1i 
1) ':/7 O)J:::.fllfilll!ill3t$ c LL 1'F*i'iBtt~t-l!!J:::.½:ftt=t'JR~ L 
t::.4ii1f 1J ':/70Yr§ifit.l~~ffif, •~~1.1tuoot1--t 6 2: 2' t=, 
iHI:.f;%0)~Jmt~ffltg~Jffi IJ iP~ffi!oot=x-t L -c *Th[t ~6 
**l0)001iffl.Ut=1.ll.@'. L -c i, i6..: t ~~~m c: L ·n ,6 0 

[ o o 1 7] J:::.~cffi511!1JJtt;:J:h.tL ;y:O)J: -3~f1=Jfl½JJ 
~~~T 6 0 7-L~ -~t= 4 iiPJ ':/7 mtm·e:st~ Lt::. 
t::.«>, J:::.~cffi 1 mJJtt IAJ~t= L -c, 1ruf&1irnJO)~'iEtt~ 
rnJ--1:::. ~ it 6..: t iPZ:'2' 6 o :it::., 4 iri lJ :., 7 O):j:§jP>J~~ 
ffif, :1,;,~ < 2: t WI1i 11 ✓ 7 0) r f!lMfm:sti'iB c: f&1i 11 ✓ 7 0) 
J:::.triffif!!J:sti'iBc ~, jl;fif.¥i'O)~f.¥i't~t~,gJ: 1J 'li 1ru1Ji.llUt;:{:;'[ 
@'. ~ -ttt::.t::. /lb , ;t rz v- :Y tL • ~f :£:$ iJ· t;, *!¥ rrJi~•·c 
~6. L~t.W*ffif~~6ffi1ifflWtt.&U4ffiilJ':/ 
70):l'§*R~~ffift;:~lt6~1if.ll.tJlWttl, rnJJ:::.t·~ 6" 
[0018] 
[ ~EljJO)~J'jf!iC7),ljj!i'£] :;¢(~8JI (;: fi 611=*:ij[jjtij 0) 4 jp 1) ✓ 

7 :f:1111f O)~J'ii!ifJIJ ~ ~00 ~ ~~ L -C ~f J£--t 6 ◊ 
[ o o 1 9] ~ 1 !iffi 1 ~1Ji!ifJIJO)f1=**jjtij~~--ti.llUOO~ 

t·~ IJ, (1=*$:tt 1 4 ~t-l!!J:::.½:fj(;:f*~ Lt::.4 j1f 1) ':/7 
1 O O):j:§ifit.l~~ ~ ~ L'"n , 6 o :;¢(~1Ji!i1JIJtU, fi=* $t:f 
1 4 c L -C, l\7 '1/ r- 1 4 ~ J+Ji, 1-Z: i, 16" ]l[ft 1 t=!iWJ 

fiiJi 2 &tFf&fiili 3 iJi~lt C:,;h, f&fiili 3 O)i:HrJrJ::J;:jmfif.% 
4iJ1~1t0h-z:i,·1 60 faJ. jl;fi:f.%4!i, £-~t=.t6L-Z:f& 
fiili 3 O)WJ1fffl.Ut=Xtif:£:1ffWit=t~Ht-r J: i,, o ]l[f-~ 1 O)(.llUOO 
O)wJfiiJi20)fii;1it=i±IJ~1ilJ >7 11 O)rfllfilll!!!J3t$1 1 a 
i)>lj!ffi~~;h '"(~ IJ, -~ 1 O)(JIJJffijO)fifiili 3 O)J:::.1ft=tif& 
1i 1J > 7 1 2 C7>Ttrlffifm3t$1 2 a iJ{ll!!I!~ ~ h. -r i, 1 6 " WI 
1i 1) ':/ 7 l 1 O)J:::.triffilj!!!J3t$1 1 b tl:7-L. 1 3 O)fii;$r 
ttli1!$ t=,111~ ~ ;h. f&1i 1) ':/ 7 l 2 0) J:::.f!JMll!!!J:sti'iB 1 2 b U 
7-L. 1 3 O)fii'iBJ:::.Yifil$ t=ll!ill~ ~ :trr i,, 6 ◊ J.?1--1:::. t= J: rJ 
4 jp 1) > 7 l O ~ tillJJt L -r i,-1 6 Q 7-L. 1 3 0)$'cttli1!$ t= 
(j:J\7 "/ r- 1 4 iJiJf:X~~;h_'"( ~ '), -~ 1 0)1JrJ$.t 7-
L 1 3 2: ,± u 7 r- .1/ 1J y-5·· 1 5 t= J: -J -r .i~t:a ~ n -c i, I 
6 o WJ1i 1J ;,,- 7 l 1 O)rYifilll!ill3t$1 1 a &lF-1tt!i1!ll!ill3t$ 
1 1 b. _;ifJJq;:f&1i 1J >7 1 20)rttli1!fm3t$1 2 a&U 
J:::.triffif!!J3t$1 2 b!i, Pi";hl,f1:fiili30)tj:i,(,,~Jffi6*il 
B - B O)wJ--Jif.llU ( J\ ·:,, 1-:., 7•'${.lltl) (;:{:;'[@'. L -Z: i,, 6 o :i 
t::.w11i lJ >7 1 1 C7)--1::.trlffifm:st$1 1 b!:i. w11i 1) > 7 l 
1 O)rfllfilll!ill3t$1 1 a c f&1f 1) > 7 l 2 O)J:::.)!Jffiffi$1 
2 b c: ~ t:a~Th[@ c - c J: 0 • f&1i 1J > 7 1 2 L!IJH= 1.ll.@'. 
L-CV,6 Q ,.:.O)t::.<h, 7-L. 1 3 c 1Jr11i lJ >7 1 1 &U 
fi:1f 1J 1/ 7 l 2 t O)IDa,g-C' ~ 6 J:::.triffifm3t$ 1 1 b • 1 
2 b O)f.ll.@'.~. {ff< T 6..: c iJ1t·t!,. ]l[jjtij~~e7)~,C.,iJ1 

1ff < ~-") z ~'iE'ttt 0) J: i, 1fa]l[jjtijn"ici e;, :tt 6 " 
( o o 2 o J ~2~~4u 1J 7 r-.Y'J >-5··1 50)Wc@'.~ 

~--tjHJl~t·~ 6 o ~ 2 U -f O)ffi 1 J[x111JIJ~ ~ L. ]l[ f* 

( 4) ~lffl-'f 1 1 - 1 4 0 9 0 0 

1 O)wJffilJ::P:W:ri'iBt= 0 7 r- .1/ 1J y-5·· 1 50)rttli1!m~ir:x~ 
L. 1J 7 r- ,ylJ >.Y 1 50)e.::z r- >□ '1/ v 1 6 ~7-L. 
1 3 (;:.@;t:a L Z i,-i 6 o 

[ o o 2 1] ~3tiffi2Jfx111Jlff~L. ]l[i* 10)1JrJffiJO) 
fttJjjfijY]fil$(;:~x,fO) IJ 7 f"' :.-, iJ ),-j''' 1 5 a, 1 5 a ~jllj[. 

@'.Lt::.be7)'"(', 1::".::Zr->D•:,,Vl 6a, 16a~7-L. 
1 3 t=IDa L -c i,, 6 • 

[ o o 2 2 ] ~4 !iffi 3 J[V.f11JIJ~~ L. -~ 1 0)1Jr100$ 
:W:--1:::.$ t= 1) 7 r- ,y 1) Y -:Y l 5 b 0) Tf!JM$ ~ JfX¥ L, 1) 7 

r-,ylJ>Yl5bO)e.::Zr->Do/Vl6b~7-L.13 
(;:.@;t:s L -c i, 1 6 ◊ 
[ 0 0 2 3 ] iJJ;: f1=ffl ~ fJtBJIT 6 ◊ ~ 5 t=~--t J: -3 t=. 

ffi!J:::.½:ftt=f*~ Lt::.ffltR~~0)7-L. 1 3 &tf'r,.7 ·1/ r-
1 4 ( '.ffe'.Jil t·~--t) t±. IJ 7 r- .1/ 1) >-5'' 1 5 ~11flftT 6 
..: tt;:J: IJ. ~,gi!i*lO)f.ll.@'.t;:t]J'r.LJ:::.~'96◊ ..:O)t 
2'. w11i 1J >7 1 1 ii"rtrlffifm:st$ 1 1 a~ i::p,C.,t= L -c 9::: 
E:PaO)--JirnJl;:@JifiiL, J:::.triffifm3t$1 1 bU. -fO)rttli1!f!!J 
3t$11atffi1ilJ>7120)J:::.triffifm3t$12bc~~ 
.,bl}[*lC - C J:::.t=tiiliT 6 c ..: O)t::./lb, f&1i 1) >7 1 2 
!irttlfill!lll3t$1 2 a~ i:p,(.,c; L -C 9:::E:fJb 0)--JirnJl,;:@Jfi: 
L _ 7-L. 1 3 &t/;, >- '1/ r- 1 4 ~ :r§ifit.l~~O)-fi'[@'.iJ, t;, 
f&1it=fHJJ~tt6 Q ;xt=~ Gt= 1J 7 r- .1/ lJ yy· 1 5 ~flf:l 
ftT 6 c, 7-L. 1 3 &U'r\7 •Y r- 1 4 tfi~@t=~--t J: 
-3 t= ~ t;, (;:t]v L. J:::.~--t 6 ◊ ..: 0) t g-, wI1i 1J >7 1 
U:± ~ t:, t;:9:::Ep a O)jjfPJ(;:@Jlf!i: L, J:::.triffifm3t$1 1 b ,:t 
Th[*lC - C ~ J: et-J t::_fii;(;:Th[tf C - Ct;,:::, lifth6 o IA}ffif 
(;:_ f&1f 1) >7 1 2U~0)9:::E:Pc0)1ffPJt;:@Jfi:L, 7 
-1~ 1 3&tf'J\7 '1/ r- 1 4 ~WJ1ft=~~~it6" ,.:.O)t::_ 
«>. l\7 '1/ r- 1 4 O)~iC,,GO)J:::.~ffifO)fy~Jl!h.&llU!l:MlE 
o),-::.· t < ~ IJ. Wif&--JifPJO)fJ~~ s iJ{fiE*O)fflh.il.hmt 
O)ffi 2 fJIJO)fJ~~ s 2 t=ltf'( t 1J, ~ < ~ 6 o 1.iE -J -c ]l[jjtij 
0) 1Jr1f&1irnI O)~JE'.'ttl:n' fPJ--1:::. T 6 Q £ t::.jl;fi:Jfi;' 4 !if&fiili 3 
O)ti!:fJrJ:::.t={1L@'. LZ ~ -16 t::./lb, ;trzv--5 i:t•~ 1 rn.11 

1f J: IJ *~T 6..: t t;,t·2', 1.iE-J Zfflh-Wf:fx!l',Jt=~~ 1 --C 
l, *!¥iJfnJ~ t ~ IJ , ~'ttl:iirnJ J:::.--t 6 o 

[ o o 2 4] ~ 6 t:±11:*]l[jjtijO)ffi 2 ~ni!ilJIJ~~--tffl.UOO~ 
t··~ 6 o tillfiltt:±ffi 1 ~ni!ifJIJ c !i(;f lAJ~t·~ 6 O)t·. !AJ~ 
mttt=i:±1AJ-~c~~11 L. tJtBJiti'€fllli} L. ~~6$:n"t= 
~~,-CiJtBJI--t6. wJ1fl} >711 O)rttli1!fm3t$11 ai;± 
-~ l 1Ja$0)WJfiili 2 O)J:::.00 2 a O)J:::.jjt;:{.ll.@'. L -C ~ 1J, 
f&1i 1) >7 1 20)rttli1lfm3t$1 2 aU]l[f*fi$0)fit~3 
O)J:::.003 a O)J:::.1ft;:f1f@'.L z~,6 0 ,.:.O)t::.<h. wJfiiff 2& 
tf'f&~ 3 t=IIIJlr 5 ~~~--t 6..: c iJ,-z·g-, '1(iit-l!!~t·O) 
ft*~ AJi~ t L , 11=*'ttl: ~ fPJ--1:::.--t 6 ~ t ii1t· t!- 6 ◊ :i 
t::., t;,t;,61111$;(;:J:tdf. w11i 1J ':/7 1 1 O)rtrlffifi113t$ 
11 a&tf'f&-JJlJ >7 1 20)rtrlffill!!l!3t$1 2 aiJ1iHi;f,% 
4 O)r--Jit;:f.ll.@'.T 6 O)t·, fiE*O)~ 1 1 c lt~ L, J'.:ttff 
~tJlW·tt!:tJif!Jc Gh, i;•-:J]l[i* 1 f.llU1i J: rJ e7>*1¥n'1rJi~c· 
~ 6 0 ~~. jl;ifiif.% 4 O)r1f c: t:±, .imfi:f.% 4 O)~oo J: 0 
r1ft· J: i, 10) -r· ~ 6 tii, 1111.i~J:::.. jl;ifiif.% 4 0) r00 J: 0 r 
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1i CY-Ji·Ji J: IJ t.lt :i L \, • o 

( o o 2 5 ] lxl 7 !ift~ifijijj!jf O)ffi 3 ~:liIB171J~~Tf!ltlffil¼l 
t·&) IJ , !xi 6 t=~ Lt.::{tJtijijj!jfO)ffi 2 ~:liIBWIJl::xt L, lJ 
7 r- ;,, lJ 1/ ·Jl' 1 5 O)~~fj'[@f ~ :ff~ 6 {lLctil= Lt.:: b O) .. [:' 
&) 6" .1m~, m 2 ~»IB171Jt·O) 1J 7 r- 1/ 1J :/Y 1 5 O)~~ 
fj'[@ftiffi 1 ~fiIB{71J t ~~' }Jf:ztc; 1 O)lfrJ:nt::fj'[@f~-tt--c i:b 
01J', ffi 3 ~:fjflifJ)j'"(''J: 1) 7 r" :,, I) 1/·;f 1 5 C ~ }Jf:zl'c; 1 0) 
fttt(!ltl :n 0) 7W1i lJ > 7 l 1 e7Y"f :n (;: Wcif lJ:: t e7YC-- &_> 

1J, :1 >1,7 r- ~Mfftt ~c-? --c 1, 1 6 o 

( o o 2 6] lxl8 !if~!Jjj!jfO)ffi4~:liIB1711~~Tf!ltlffil¼l 
t·&) IJ , ffi 1 ~:liIB1711t=~ Lt.::{t*!Jjj!jf (:: ,'(11,7 '7 > 7 2 
o ~ffi1Ja~~ Lt.:: i O)t·cb 6 0 1it-? --cm 1 ~:limfJIJ t [A]­
SB;ttt=tt[A)-'.fst{} ~ ft L --Cf~BJltJ:'gf'llfl} L, :ff7; 6 $7:1'--(.: 
---=-> \, ' ( ?JlBJl-t" 6 ., :f&1i 1) > 7 l 2 0) J:::Jifilif!!l!3t$ 1 2 b (;: 
@I~ El tEt:: /'(JJ; :7 5- > 7 2 o ~~~T 6 o /'(J[.;7 5- 1/ 7 
2 0 0)-tllffi t )\7" "I r- 1 4 t ~lW:no '1/ J< 2 1 '"Cil:m 
L, 7-.b.l 3t, J\7•:.tr-14t, /'(Jv75">720 
t, wr:no•:1 r 2 1 tt·, tiff-'ffi41ii'ilJ 1/7~Mmti"" 
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(54) [Title of the invention] Four-joint link mechanism of 

work vehicle 

( 5 7) [Abstract] 

[Problem] To provide a four-joint link mechanism of a work 

vehicle which it is possible to get on and off when in a 

loaded state, which has a good field of vision, and which 

also has good stability. 

[Means of overcoming the problem] An arm (13) having a work 

member (14) is attached by way of a forward link (11) and a 

rear link (12), and with freedom to be raised and lowered to 

a vehicle body ( 1) provided with a front wheel ( 2) , a rear 

wheel (3) and a driver's seat (4), to configure a four-joint 

link (10). Upper and lower end pivot portions (llb, lla) of 

the forward link (11) and upper and lower end pivot portions 

(12b, 12a) of the rear link (12) are positioned to the front 

of a vertical line (B-B) which passes through the center of 

the rear wheel (3) and is perpendicular to the ground 

surface, when the vehicle body (1) is seen from the side. It 

is thus possible to get on an off from the side surface of 

the vehicle body (1), and since the position of the arm (13) 

is low, visibility is good, and stability is good with a low 

center of gravity. 
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Side elevation of work vehicle provided with a four-joint 

link in a first exemplary embodiment 

14 

2 11a 1 1 3 

4· 

1 

12a 

1: vehicle body, 2: front wheel, 3: rear wheel, 4: driver's 

seat, 10: four-joint link, 11: forward link, 12: rear link, 

lla, 12a: lower end pivot portion, llb, 12b: upper end pivot 

portion, 13: arm, 14: bucket, 15: lifting cylinder 
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[Scope of the patent claims] 

[Claim 1] A four-joint link mechanism of a work vehicle 

provided with a vehicle body ( 1), an arm ( 13) having at a 

distal end thereof a work member (14), a forward link (11) 

coupling a front portion of the vehicle body (1) and a rear 

portion of the arm (13), and a rear link (12) coupling a rear 

portion of the vehicle body (1) and a site in the vicinity of 

a rear portion of the arm (13), wherein, when the four-joint 

link (10) is in a stowed attitude with the work member (14) 

held in the vicinity of the ground, a lower end pivot portion 

(lla) of the forward link ( 11) and a lower end pivot portion 

(12a) of the rear link ( 12) which are coupled to the vehicle 

body ( 1) , and an upper end pivot portion ( llb) of the forward 

link ( 11) and an upper end pivot portion ( 12b) of the rear 

link ( 12) which are coupled to the arm ( 13) are positioned to 

the front of a vertical line which passes through the center 

of the rear wheel ( 3) and is perpendicular to the ground 

surface, when the vehicle body (1) is seen from the side. 

[Claim 2] The four-joint link mechanism of a work vehicle as 

claimed in claim 1, wherein, when the four-joint link (10) is 

in a stowed attitude, the upper end pivot portion (llb) of 

the forward link (11) is positioned on the rear link (12) 

side of a straight line joining the lower end pivot portion 

(lla) of the forward link (11) and the upper end pivot 

portion (12b) of the rear link (12). 

[Claim 3] The four-joint link mechanism of a work vehicle as 

claimed in claim 1, wherein a swingable bell crank ( 2 0) is 
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attached to the upper end pivot portion ( 12b) of the rear 

link (12), and there are provided: a forward rod (21) which 

couples the work member ( 14) and one end of the bell crank 

(20) to form a substantially parallel four-joint link 

together with the arm (13); and a rear rod (22) which couples 

the vehicle body (1) and the other end of the bell crank (20) 

to form a substantially parallel four-joint link together 

with the rear link (12). 

[Claim 4] A four-joint link mechanism of a work vehicle 

provided with a vehicle body ( 1), an arm ( 13) having at a 

distal end thereof a work member (14), a forward link (11) 

coupling a front portion of the vehicle body (1) and a rear 

portion of the arm (13), and a rear link (12) coupling a rear 

portion of the vehicle body (1) and a site in the vicinity of 

a rear portion of the arm ( 13), wherein a lower end pivot 

portion (lla) of the forward link (11) and a lower end pivot 

portion (12a) of the rear link (12) are positioned lower than 

a driver's seat (4). 

[Claim 5] A four-joint link mechanism of a work vehicle 

provided with a vehicle body ( 1), an arm ( 13) having at a 

distal end thereof a work member (14), a forward link (11) 

coupling a front portion of the vehicle body (1) and a rear 

portion of the arm (13), and a rear link (12) coupling a rear 

portion of the vehicle body (1) and a site in the vicinity of 

a rear portion of the arm ( 13), wherein, from among four 

pivot portions (lla, 12a, llb, 12b), namely a lower end pivot 
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portion (lla) of the forward link ( 11) and a lower end pivot 

portion (12a) of the rear link ( 12) which are coupled to the 

vehicle body ( 1) , and an upper end pivot portion ( llb) of the 

forward link ( 11) and an upper end pivot portion ( 12b) of the 

rear link ( 12) which are coupled to the arm ( 13) , at least 

the lower end pivot portion (lla) of the forward link ( 11) 

and the upper end pivot portion (12b) of the rear link (12) 

are positioned to the front of a vertical line which passes 

through a seat index point (24) of a driver's seat (4) and is 

perpendicular to the ground surface, when the vehicle body 

(1) is seen from the side and the four-joint link (10) is in 

a stowed attitude with the work member (14) held in the 

vicinity of the ground. 

[Detailed description of the invention] 

[0001] 

[Technical field of the invention] The present invention 

relates to a link mechanism of a work vehicle, and in 

particular relates to a link mechanism of a working machine 

of a work vehicle. 

[0002] 

[Prior art] Figure 11 is a side elevation of a first example 

of a wheeled loading machine, which is an example of a 

conventional work vehicle, illustrating an attitude in which 

a four-joint link is stowed with a bucket 57 held in the 

vicinity of the ground. A vehicle body 50 is provided with a 

front wheel 2, a rear wheel 3 and a driver's cab 51. A lower 
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end pivot portion 52a of a rear link 52 is pivotally attached 

at the top of a rear portion of the vehicle body 50, and a 

rear end portion of an arm 53 is pivotally attached to an 

upper end pivot portion 52b of the rear link 52. A lower end 

pivot portion 54a of a forward link 54 is pivotally attached 

to a front portion of the vehicle body 50, and an upper end 

pivot portion 54b of the forward link 54 is pivotally 

attached to a distal end of an arm portion 53a provided in a 

central lower portion of the arm 53. A four-joint link 55 is 

configured in this way. The upper end pivot portion 54b of 

the forward link 54 is positioned lower than a straight line 

K-K joining the lower end pivot portion 54a of the forward 

link 54 and the upper end pivot portion 52b of the rear link 

52. A rear portion 53b of the arm portion 53a of the arm 53 

and the vehicle body 50 are coupled to one another by means 

of a lifting cylinder 56. A bucket 57 which is caused to tilt 

for dumping by means of a bucket cylinder (which is not shown 

in the drawing) is attached to a distal end portion of the 

arm 53. 

[0003] The operation of the abovementioned configuration will 

be described with reference to Figure 12. The bucket 57 

( illustrated with a solid line) is held in the vicinity of 

the ground in a stowed attitude, and as illustrated by the 

alternate long and short dashed line, extending the lifting 

cylinder 56 causes the arm 53 to rise, also elevating the 

bucket 57. At this time the forward link 54 rotates in the 
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direction of the arrow d, and the upper end pivot portion 54b 

approaches the straight line K-K. The rear link 52 therefore 

rotates about the lower end pivot portion 52a in the 

direction of the arrow e from the stowed attitude position. 

The bucket 57 therefore moves rearward. If the lifting 

cylinder 56 is extended further, the arm 53 rises further, as 

illustrated by the dashed line, further elevating the bucket 

57. At this time the upper end pivot portion 54b of the 

forward link 54 crosses the straight line K-K and then moves 

away from the straight line K-K. The rear link 52 therefore 

rotates forward about the lower end pivot portion 52a, as 

indicated by the dashed line arrow f. The bucket 57 therefore 

moves forward. The movement trajectory of the center of 

gravity G of the bucket 57 during this period is as indicated 

by the curve L, and the amount of movement Sl in the front­

back direction is small. 

[0004] Meanwhile, the side of the vehicle body 50 is 

dangerous because the arm 53 and the like move up and down, 

and as illustrated in Figure 11, a wire mesh 58 for 

protection is attached to the side surface of the driver's 

cab 51, and the operator gets on an off from the front of the 

vehicle body 50. 

[0005] Figure 13 is a side elevation of a second example of a 

wheeled loading machine. A vehicle body 60 is provided with a 

front wheel 2 and a rear wheel 3, and a driver's cab 61 is 

provided substantially directly above the rear wheel 3. A 
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rear end pivot portion 63a of an arm 63 is coupled to an 

upper portion of a bracket 62 provided at the front of the 

vehicle body 6 0, and the arm 63 is raised and lowered by 

means of a lifting cylinder 64. A bucket 65 is attached to a 

distal end portion of the arm 63. The operator gets on and 

off from the side surface of the vehicle body 60. When the 

lifting cylinder 64 is extended, the arm 63 rotates about the 

rear end pivot portion 63a from the solid line position, as 

illustrated by the alternate long and short dashed line, 

elevating the bucket 65. The movement trajectory of the 

center of gravity G of the bucket 6 5 at this time is as 

indicated by the curve M, and an amount of movement S2 in the 

front-back direction is greater than the amount of movement 

Sl in the first example since the position of the rear end 

pivot portion 63a of the arm is fixed. 

[0006] 

[Problems to be resolved by the invention] However, the 

conventional configuration described hereinabove has the 

following problems. 

( 1) In the first example, since one gets on and off the 

vehicle body from the front of the vehicle, it is not 

possible to get on or off the vehicle body when in a loaded 

state. Further, the arm and the like are present in the 

lateral direction, and a frame and the like are present 

laterally at the rear, and therefore visibility in the 

lateral direction and the rearward lateral direction is poor. 
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( 2) In the second example, since the amount of movement of 

the position of the center of gravity of the bucket in the 

front-back direction during raising and lowering of the 

bucket is large, there is a large variation in the position 

of the center of gravity, and therefore stability of the 

vehicle in the front-back direction when loaded is poor. 

[0007] The present invention takes account of the 

abovementioned problems, and the objective thereof is to 

provide a four-joint link mechanism of a work vehicle with 

which it is possible to get on and off the driver's seat even 

in a loaded state, which has good visibility, and which also 

has good stability. 

[0008] 

[Means of overcoming the problems, operation, and effect] In 

order to achieve the abovementioned objective, a first aspect 

of a four-joint link mechanism of a work vehicle according to 

the present invention is provided with a vehicle body, an arm 

having at a distal end thereof a work member, a forward link 

coupling a front portion of the vehicle body and a rear 

portion of the arm, and a rear link coupling a rear portion 

of the vehicle body and a site in the vicinity of a rear 

portion of the arm, and is characterized in that, when the 

four-joint link is in a stowed attitude with the work member 

held in the vicinity of the ground, a lower end pivot portion 

of the forward link and a lower end pivot portion of the rear 

link which are coupled to the vehicle body, and an upper end 
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pivot portion of the forward link and an upper end pivot 

portion of the rear link which are coupled to the arm are 

positioned to the front of a vertical line which passes 

through the center of the rear wheel and is perpendicular to 

the ground surface, when the vehicle body is seen from the 

side. 

[0009] According to the first configuration, the following 

operational advantages are exhibited. Since the arm is 

supported on the vehicle body by a four-joint link mechanism, 

the operation of the four-joint link reduces the amount of 

movement of the center of gravity in the front-back direction 

when the work member is raised and lowered, and stability in 

the front-back direction can thus be improved. Further, since 

the coupling points between the forward and rear links and 

the vehicle body and the arm are positioned to the front of a 

vertical line that passes through the center of the rear 

wheel, the operator can get on and off from the side surface 

of the vehicle body, behind the rear link. It is therefore 

possible for the operator to get on and off the vehicle even 

in a loaded state. Further, the position at which the arm is 

attached to the vehicle body can be made lower, improving 

visibility and making it possible to simplify the frame 

construction of the vehicle body, and the center of gravity 

is lowered, yielding a work vehicle having good stability. 

[0010] A second aspect is characterized in that, in the first 

configuration, when the four-joint link is in a stowed 
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attitude, the upper end pivot portion of the forward link is 

positioned on the rear link side of a straight line joining 

the lower end pivot portion of the forward link and the upper 

end pivot portion of the rear link. 

[ 0011] According to the second configuration, the following 

operational advantages are exhibited. When the four-joint 

link is in a stowed attitude, the upper end pivot portion of 

the forward link is positioned on the rear link side of a 

straight line joining the lower end pivot portion of the 

forward link and the upper end pivot portion of the rear 

link, and therefore the upper end pivot portion of the 

forward link crosses this straight line when the arm is 

elevated. Thus the rear link rotates forward and backward, 

causing the front-back position of the work member to move, 

and thereby reducing the amount of movement of the center of 

gravity of the work member when the work member is elevated. 

The stability of the work vehicle is thus improved. 

[0012] A third aspect is characterized in that, in the first 

configuration, a swingable bell crank is attached to the 

upper end pivot portion of the rear link, and there are 

provided: a forward rod which couples the work member and one 

end of the bell crank to form a substantially parallel four­

joint link together with the arm; and a rear rod which 

couples the vehicle body and the other end of the bell crank 

to form a substantially parallel four-joint link together 

with the rear link. 
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[ 0013] According to the third configuration, the following 

operational advantages are exhibited. The forward rod, the 

rear rod, the arm, the work member, the bell crank and the 

rear link form two substantially parallel four-joint links, 

and therefore when the arm is raised and lowered, the angle 

of the work member relative to the ground is substantially 

constant. Therefore, since the angle of the work member 

relative to the ground is substantially constant even when 

the arm is elevated in a loaded state, it is not necessary to 

adjust the angle of the work member in order to prevent 

spillage of the load while the arm is being elevated, and 

thus workability is improved. 

[ 0014] A fourth aspect of a four-joint link mechanism of a 

work vehicle according to the present invention is provided 

with a vehicle body, an arm having at a distal end thereof a 

work member, a forward link coupling a front portion of the 

vehicle body and a rear portion of the arm, and a rear link 

coupling a rear portion of the vehicle body and a site in the 

vicinity of a rear portion of the arm, characterized in that 

a lower end pivot portion of the forward link and a lower end 

pivot portion of the rear link are positioned lower than a 

driver's seat. 

[0015] According to the fourth configuration, the following 

operational advantages are exhibited. Since the lower end 

pivot portions of the forward link and the rear link are 

positioned lower than the driver's seat, good visibility can 
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be obtained, and it is possible to get on and off from the 

side of the vehicle body. 

[0016] A fifth aspect of a four-joint link mechanism of a 

work vehicle according to the present invention is provided 

with a vehicle body, an arm having at a distal end thereof a 

work member, a forward link coupling a front portion of the 

vehicle body and a rear portion of the arm, and a rear link 

coupling a rear portion of the vehicle body and a site in the 

vicinity of a rear portion of the arm, characterized in that, 

from among four pivot portions, namely a lower end pivot 

portion of the forward link and a lower end pivot portion of 

the rear link which are coupled to the vehicle body, and an 

upper end pivot portion of the forward link and an upper end 

pivot portion of the rear link which are coupled to the arm, 

at least the lower end pivot portion of the forward link and 

the upper end pivot portion of the rear link are positioned 

to the front of a vertical line which passes through a seat 

index point of a driver's seat and is perpendicular to the 

ground surface, when the vehicle body is seen from the side 

and the four-joint link is in a stowed attitude with the work 

member held in the vicinity of the ground. 

[0017] According to the fifth configuration, the following 

operational advantages are exhibited. Since the arm is 

supported on the vehicle body by a four-joint link mechanism, 

stability in the front-back direction can be improved in the 

same way as in the first configuration. Further, when the 
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four-joint link is in a stowed attitude, at least the lower 

end pivot portion of the forward link and the upper end pivot 

portion of the rear link are positioned to the front of a 

seat index point of a driver's seat, and therefore the 

operator can get on and off from the rear of the vehicle 

body. Furthermore, rearward visibility during operation and 

omnidirectional visibility when the four-joint link is in a 

stowed attitude can also be improved. 

[0018] 

[Modes of embodying the invention] Exemplary embodiments of 

the four-joint link mechanism of a work vehicle according to 

the present invention will be described in detail with 

reference to the drawings. 

[0019] Figure 1 is a side elevation illustrating a work 

vehicle in a first exemplary embodiment, illustrating an 

attitude in which a four-joint link 10 is stowed with a work 

member 14 held in the vicinity of the ground. In this 

exemplary embodiment a bucket 14 is used as the work member 

14. A vehicle body 1 is provided with a front wheel 2 and a 

rear wheel 3, and a driver's seat 4 is provided substantially 

directly above the rear wheel 3. It should be noted that the 

driver's seat 4 may be provided to the front or to the rear 

of the rear wheel 3 as necessary. A lower end pivot portion 

lla of a forward link 11 is pivotally attached to a side 

surface of the vehicle body 1 behind the front wheel 2, and a 

lower end pivot portion 12a of a rear link 12 is pivotally 
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attached to the side surface of the vehicle body 1 above the 

rear wheel 3. An upper end pivot portion llb of the forward 

link 11 is pivotally attached to a lower end portion of a 

rear portion of an arm 13, and an upper end pivot portion 12b 

of the rear link 12 is pivotally attached to an upper end 

portion of the rear portion of the arm 13. The four-joint 

link 10 is configured in this way. The bucket 14 is attached 

to a distal end portion of the arm 13, and a front portion of 

the vehicle body 1 and the arm 13 are coupled to one another 

by means of a lifting cylinder 15. The lower end pivot 

portion lla and the upper end pivot portion llb of the 

forward link 11, and the lower end pivot portion 12a and the 

upper end pivot portion 12b of the rear link 12 are all 

positioned to the front (the hatched side) of a vertical line 

B-B passing through the center of the rear wheel 3. Further, 

the upper end pivot portion llb of the forward link 11 is 

positioned on the rear link 12 side of a straight line C-C 

joining the lower end pivot portion lla of the forward link 

11 and the upper end pivot portion 12b of the rear link 12. 

Thus the positions of the upper end pivot portions llb, 12b, 

which are coupling points between the arm 13 and the forward 

link 11 and the rear link 12, can be lowered, lowering the 

center of gravity of the entire vehicle, and yielding a work 

vehicle having good stability. 

[0020] Figure 2 to Figure 4 are perspective views 

illustrating the arrangement of the lifting cylinder 15. 
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Figure 2 illustrates a first attachment example in which a 

lower end portion of the lifting cylinder 15 is attached to a 

central lower portion of a front surface of the vehicle body 

1, and a piston rod 16 of the lifting cylinder 15 is coupled 

to the arm 13. 

[0021] Figure 3 illustrates a second attachment example in 

which a pair of lifting cylinders 15a, 15a are disposed at 

the left and right ends of the front surface of the vehicle 

body 1, and piston rods 16a, 16a are coupled to the arm 13. 

[0022] Figure 4 illustrates a third attachment example in 

which a lower end portion of a lifting cylinder 15b is 

attached to a central upper portion of the front surface of 

the vehicle body 1, and a piston rod 16b of the lifting 

cylinder 15b is coupled to the arm 13. 

[0023] The operation will now be described. As illustrated in 

Figure 5, extending the lifting cylinder 15 causes the arm 13 

and the bucket 14 (illustrated with a solid line) held in the 

vicinity of the ground in a stowed attitude, to rise and be 

elevated, as illustrated by the alternate long and short 

dashed line. At this time, the forward link 11 rotates about 

the lower end pivot portion lla in the direction of the arrow 

a, and the upper end pivot portion llb approaches the 

straight line C-C joining the lower end pivot portion lla and 

the upper end pivot portion 12b of the rear link 12. The rear 

link 12 therefore rotates about the lower end pivot portion 

12a in the direction of the arrow b, and is moved backward 
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from the position thereof when the arm 13 and the bucket 14 

are in the stowed attitude. Next, if the lifting cylinder 15 

is extended further, the arm 13 and the bucket 14 rise and 

are elevated further, as illustrated by the dashed line. At 

this time, the forward link 11 rotates further in the 

direction of the arrow a, and the upper end pivot portion llb 

crosses the straight line C-C and then moves away from the 

straight line C-C. At the same time, the rear link 12 rotates 

in the direction of the dashed line arrow c, moving the arm 

13 and the bucket 14 forwards. Thus the movement trajectory 

of the center of gravity G of the bucket 14 when being 

elevated is as indicated by the curve E, and an amount of 

movement S in the front-back direction is less than the 

amount of movement S2 in the second example of a conventional 

loading machine. The stability of the vehicle in the front-

back direction therefore improves. Further, since the 

driver's seat 4 is positioned substantially directly above 

the rear wheel 3, the operator can get on an off from the 

side of the vehicle body 1, and can therefore get on and off 

even when in a loaded state, improving workability. 

[0024] Figure 6 is a side view illustrating a second 

exemplary embodiment of a work vehicle. Since the 

configuration is substantially the same as in the first 

exemplary embodiment, identical members are denoted using the 

same symbols, descriptions thereof are omitted, and parts 

that differ are described. The lower end pivot portion lla of 
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the forward link 11 is positioned on a front portion of the 

vehicle body 1 above an upper surface 2a of the front wheel 

2, and the lower end pivot portion 12a of the rear link 12 is 

positioned on a rear portion of the vehicle body above an 

upper surface 3a of the rear wheel 3. A crawler track 5 can 

therefore be wound around the front wheel 2 and the rear 

wheel 3, enabling work to be performed on soft ground or the 

like, and making it possible to increase workability. 

Further, according to said configuration, the lower end pivot 

portion lla of the forward link 11 and the lower end pivot 

portion 12a of the rear link 12 are positioned lower than the 

driver's seat 4, and therefore better visibility can be 

obtained than in the conventional example in Figure 11, and 

it is also possible to get on and off from the side of the 

vehicle body 1. It should be noted that to be lower than the 

driver's seat 4, it is sufficient to be lower than a seating 

surface of the driver's seat 4, but in terms of the 

structure, it is more preferable to be lower than a lower 

surface of the driver's seat 4. 

[0025] Figure 7 is a side view illustrating a third exemplary 

embodiment of a work vehicle, in which the mounting position 

of the lifting cylinder 15 is set to a different position to 

that in the second exemplary embodiment of a work vehicle 

illustrated in Figure 6. To elaborate, the mounting position 

of the lifting cylinder 15 in the second exemplary embodiment 

is positioned at the front of the vehicle body 1 as in the 
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first exemplary embodiment, but in the third exemplary 

embodiment lifting cylinders 15c are disposed below the 

forward link 11 on the left and right sides of the vehicle 

body 1, providing a compact structure. 

[0026] Figure 8 is a side view illustrating a fourth 

exemplary embodiment of a work vehicle, in which a bell crank 

20 is additionally mounted on the work vehicle illustrated in 

the first exemplary embodiment. Members that are the same as 

in the first exemplary embodiment are therefore denoted using 

the same symbols, and descriptions thereof are omitted, the 

description covering parts that differ. The bell crank 20 is 

mounted with freedom to rotate on the upper end pivot portion 

12b of the rear link 12. One end of the bell crank 20 and 

the bucket 14 are coupled using a forward rod 21, and the arm 

13, the bucket 14, the bell crank 20 and the forward rod 21 

form a substantially parallel four-joint link. Further, the 

other end of the bell crank 20 and the vehicle body 1 are 

coupled using a rear rod 22, and the vehicle body 1, the rear 

link 12, the bell crank 20 and the rear rod 22 form a 

substantially parallel four-joint link. Thus the attitude of 

the bucket 14 relative to the ground is substantially the 

same when the arm 13 has been elevated, and it is therefore 

not necessary to perform attitude control of the bucket 14 to 

prevent load spillage when the arm 13 is being elevated in a 

loaded state. In other words, workability is improved. Other 

operations and effects are the same as in the first exemplary 
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embodiment, so descriptions thereof are omitted. 

[0027] Figure 9 is a side view illustrating a fifth exemplary 

embodiment of a work vehicle, in which the lower end pivot 

portion lla of the forward link 11 is pivotally attached to a 

front portion of the vehicle body 1, above the front wheel 2. 

Other aspects of the configuration are the same as in the 

first exemplary embodiment, for example. With such a 

configuration, the forward link 11 becomes longer, and is 

shaped to lie between the front and back. Further, the 

movement trajectory becomes closer to a straight line than 

the movement trajectory E of the center of gravity G of the 

bucket 14 illustrated in Figure 5, for example, by an amount 

corresponding to the lengthening of the forward link 11 and 

by an amount corresponding to the fact that the forward link 

11 is lying down between the front and the back. In other 

words, the amount of movement of the bucket 14 in the front­

back direction is even smaller than the amount of movement S 

in Figure 5. The stability of the vehicle in the front-back 

direction therefore improves further. 

[0028] Figure 10 is 

exemplary embodiment of 

a side 

a work 

view illustrating a 

vehicle, in which the 

sixth 

lower 

end pivot portion lla of the forward link 11 is pivotally 

attached to a front portion of the vehicle body 1, above the 

front wheel 2. The lower end pivot portion 12a of the rear 

link 12 is pivotally attached to the vehicle body 1 in a 

position to the rear of a vertical line D-D passing through a 
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seat index point (abbreviated to SIP) 24 corresponding to a 

base end portion of a backrest of the driver's seat 4. The 

upper end pivot portion llb of the forward link 11 and the 

upper end pivot portion 12b of the rear link 12 are pivotally 

attached to a lower end portion of a rear portion of the arm 

13 and an upper end portion of the rear portion of the arm 13 

respectively, and are both positioned to the front of the 

seat index point 24. Lower end portions of a pair of lifting 

cylinders 15a, 15a are attached to the left and right sides 

of a front portion of the vehicle body, and piston rods 16a, 

16a are coupled to left and right arms 13, 13. A step 25 for 

the operator to get on and off is disposed at the rear side 

of the vehicle body 1. Further, a fork 14 is attached as the 

work member 14. 

[0029] According to the abovementioned configuration, in the 

same way as in the fifth exemplary embodiment, a movement 

trajectory of the fork 14 that is closer to a straight line 

than the movement trajectory E in Figure 5 can be obtained, 

improving the stability of the vehicle in the front-back 

direction. It should be noted that Figure 10 illustrates an 

example in which only the lower end pivot portion 12a of the 

rear link 12 is positioned to the rear of the vertical line 

D-D, but the configuration may be such that the lower end 

pivot portion 12a of the rear link 12 and the upper end pivot 

portion llb of the forward link 11 are positioned to the rear 

of the vertical line D-D. In other words, the configuration 
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should be such that from among the four pivot portions lla, 

llb, 12a, 12b, at least the lower end pivot portion lla of 

the forward link 11 and the upper end pivot portion 12b of 

the rear link 12 are positioned to the front of the vertical 

line D-D. Further, the operator can easily get on an off from 

the rear of the vehicle body 1 using the step 25. 

Furthermore, rearward visibility during operation and 

omnidirectional visibility when the four-joint link 10 is in 

a stowed attitude are also good. It should be noted that the 

work member 14 is not limited to the bucket 14 or the fork 14 

described hereinabove, and typical work members used with 

construction machines, industrial 

machines and the like can be applied. 

[Brief description of the drawings] 

machines, agricultural 

[Figure 1] is a side elevation of a work vehicle provided 

with a four-joint link in a first exemplary embodiment of the 

present invention. 

[Figure 2] is a perspective view illustrating a first 

attachment example of a lifting cylinder according to the 

present invention. 

[Figure 3] is a perspective view illustrating a second 

attachment example of a lifting cylinder according to the 

present invention. 

[Figure 4] is a perspective view illustrating a third 

attachment example of a lifting cylinder according to the 

present invention. 
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[Figure 5] is an explanatory view of the operation of the 

first exemplary embodiment of the present invention. 

[Figure 6] is a side elevation of a work vehicle provided 

with a four-joint link in a second exemplary embodiment of 

the present invention. 

[Figure 7] is a side elevation of a work vehicle provided 

with a four-joint link in a third exemplary embodiment of the 

present invention. 

[Figure 8] is a side elevation of a work vehicle provided 

with a four-joint link in a fourth exemplary embodiment of 

the present invention. 

[Figure 9] is a side elevation of a work vehicle provided 

with a four-joint link in a fifth exemplary embodiment of the 

present invention. 

[Figure 10] is a side elevation of a work vehicle provided 

with a four-joint link in a sixth exemplary embodiment of the 

present invention. 

[Figure 11] is a side elevation of a loading machine provided 

with a first example of a conventional four-joint link. 

[Figure 12] is an explanatory view of the operation of the 

loading machine in Figure 11. 

[Figure 13] is a side elevation of a loading machine provided 

with a second example of a conventional four-joint link. 

[Explanation of the reference codes] 

1 Vehicle body 

2 Front wheel 

EX1031 / Page 584 of 1030 
Kubota North America Corporation et al



- 26 - Japanese Patent Kokai 1999-140900 

3 Rear wheel 

4 Driver's seat 

5 Crawler track 

10 Four-joint link 

11 Forward link 

12 Rear link 

1 la, 12a Lower end pivot 

llb, 12b Upper end pivot 

13 Arm 

14 Work member (bucket, 

15, 15a, 15b, 15c 

20 Bell crank 

21 Forward rod 

22 Rear rod 

24 Seat index point 

portion 

portion 

fork) 

Lifting cylinder 
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[Figure 1] 

Side elevation of work vehicle provided with a four-joint 

link in a first exe~plary embodiment 

4· 

13 

1 

2 11a 1 1 3 

1: vehicle body, 2: front wheel, 3: rear wheel, 4: driver's 

seat, 10: four-joint link, 11: forward link, 12: rear link, 

lla, 12a: lower end pivot portion, llb, 12b: upper end pivot 

portion, 13: arm, 14: bucket, 15: lifting cylinder 
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[Figure 2] 

Perspective view illustrating first attachment example of 

lifting cylinder 
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15 
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[Figure 3] 

Perspective view illustrating second attachment example of 

lifting cylinder 
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[Figure 4] 
Perspective view illustrating third attachment example of 

lifting cylinder 
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[Figure 5] 

Explanatory view of operation of first exemplary embodiment 
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[Figure 6] 

Side elevation of work vehicle provided with a four-joint 

link in a second exemplary embodiment 
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[Figure 7] 

Side elevation of work vehicle provided with a four-joint 

link in a third exemplary embodiment 
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[Figure 8] 

Side elevation of work vehicle provided with a four-joint 

link in a fourth exemplary embodiment 
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[Figure 9] 

Side elevation of work vehicle provided with a four-joint 

link in a fifth exemplary embodiment 
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[Figure 10] 

Side elevation of work vehicle provided with a four-joint 

link in a sixth exemplary embodiment 

4 

10 

16a ... 

----+--12a 

2 
15a 

\ 
11 

\ 
11b D 3 

EX1031 / Page 595 of 1030 
Kubota North America Corporation et al



- 37 - Japanese Patent Kokai 1999-140900 

[Figure 11] 

Side elevation of loading machine provided with a first 

example of a conventional four-joint link 
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[Figure 12] 

Explanatory view of operation of loading machine in Figure 11 
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[Figure 13] 

Side elevation of loading machine provided with a second 

example of a conventional four-joint link 
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