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toan angling and tilting inplenment assenbly associated with a work
it. i's desirable:

vehicle_.ln the use of an inplenment on a work vehicle,

the inpl enent. and~a franme supporting the inplement closely to

the frfo f the 10 ' vehiccle for inproved balance and stability
duri ng\ \ehi/cl e operations. For exanple,~ a]tratk-laying tractor commonly h
a fra nmount ed bl ade : .for perform ng vari ous earthnmoving or
pushing operations. - The bl ade is 15 generally tiltable about a

| ongi tudinal axis of ‘the vehicle or franme and novabl e t hrough vari ous

angles relative to the tractor in a plane passing through that axis.

These

tilt and angle adjustnents provide for the controlled positioning of the
bl ade for nore 20 = fiMptiEMENTUNSSEMBLY WITH RIVOTAL SIONNECTION

encountered during wofk operatrons.  Hydraulic cylinders

comonly perform

these tilt_and angle ogperations w e yllnders b conngect.ed 1.0 the
franme and bt ade in pré& éﬁ’t"@d‘tl:'t?(fhﬁ%’?% S0 %«5‘% bI%ak g 121
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of tilt avail abl a;eg¥t1e operations.

SN For example, a track-laying tractor
a frame mounted Dblade for performing
The blade -

earthmoving or pushing operations. -

commonly has
various

is

15 . generally tiltable about a longitudinal ‘axis of the

vehicle or frame and movable through
relative to the tractor in a plane

that axis. These tilt and angle adjustments
for the controlled positioning of the blade
20 flexible use in the varylng situations
' .during work operations. “Hydraullc _cylinders
perform. these . tilt and angle operations

cylinders being connected to the frame
preselected locations..

various

25. " . The blade is most -commonly connected

ffK\/i ' _ supporﬁed by a main or C-frame of

tractor. Them hydraulic cylinders which
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5. necessitates positioni ng the bl ade and forward portion of the
C-frane an undesirable distance fromthe tractor in order to naintain

satisfactory .tilt and angl e paraneters. The resultant weight forward
of the tractor can also decrease stability and 10 bal anc ) t he
vehi-cle for certain operations. In some hlade assenbly enbodi 8y the
bl ade has been nmunted to a subfrane ich is in turn pivet ’
conne_/ted to the min or . Cfrane. The subfrane thus supp S
the. "blade. = The angl e 15 cylinders are connected to the Cfrane
and to either thg g 1@@1%&41% bloam.eagsme ove adderdany
connected to % x@ S opubfeire

: Inter e ht ‘or, ba o veh1cle
arrangenent tend§ 0 "Provi greater free omof tilti ng and angi‘a
However, the wowjmg t& thteﬂéf mnne%maﬁe% teral

bl ade,. plus | amvainentyedntitsof thene deaxge npf o;yi]]jmdewanabfle and

connect ed & rect lnede ditdtey a%s:.tailoiﬁnémn tHieCr aasRle St A | t)fo’tmird :
bal ance of the veh| (tl e

ade t cessar, fo

'oper ati ons. "M?% thﬁ gad'efraé%serﬁﬂ i e edwe aﬁﬁ a\s/dgls\éang and |
tjlting capab| | i ttﬂ'% toagtor Ginvopr%nétql d?‘%m‘lﬁfweé@ﬁlﬁe‘-a&% agfo‘ '

frane which al Iamﬂ dngle gegragestend. Thei wesylttandn ofeiight blmard '

However, —when éﬂ@decfa%@igl %L@nchimn dddidibe or s*l:\HEﬁ.J.ﬁ/;ﬁrSEand the
‘bl ade bi nds, and i I not s tan S]a% erformt.he tvo f U‘%Cr{s' ons. 5
I n accor dant® wi tbf? ange 9 \r}g}ﬁ P PR conprises a .

frame with a |ord tﬁRﬂehaIkaﬁﬁt aﬂ‘ﬁsr%ﬁﬂl’l;ﬂ hcﬁfﬁﬂi‘{ﬁﬁ“éﬁnfeﬁ(ﬂ s;thg, blade
‘inpl ement WhIChhHSSbeen mounted to a subframe which is in turn

_ plvotally connected to _the main ‘or C-frame. The -
subframe thus;, supports the. blade.__ The angle

- 15 cyllnders are connected to the c-frame and.. to ~either
o the subframe’ ‘ot the blade, but the t1lt cylinders ' are
_ connected ‘to the subframe ‘and - the . blade. ‘This

'-subframe arrangement tends to: prov1de greater freedom o
of t1lt1ng ‘and angllng. However,: ‘the welght of the-_
J_Zd' " subframe-’ necessary to support the blade, plus lateral )
' movement of the angllng cyllnders if connected' .
" directly to the blade,:_also can“ decrease- ;stab111ty'-.
and balance of the vehicle and’ 11m1t blade movement
necessary for some operatlons._ . - '_
e 25 Many blade- assemblies  which . have angling_-and-
hkqw/ - _;'t11t1ng capabllltles have prOt connect1ons between’
: ' the blade and the frame which allOW' two degrees ' of



~directly pivotally connected to the frane by a_pivotal connection

havi ng a
pivot axis
me

first substantially. 10 vertical pivot axis and a second

which 1is substantially colinear with the axis of -the
pivotally connected to the franme. and positioned

~and in contactable relationship: with the inplenent;

controllably 15 pi vet aBl y-novi ng the el enrent about

second— pivot axis relatively to the frame; and second neans for

control | ably
wherein the
hori zontal
pi vot axes

being - secure

pl vot axi s,

frame;

first
t he.

o

pi votably noving the inplement about the first pivot axis;

pivotal connection has a third. substantially
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b= Eehab! OBtlibRally Bnhcrble tB'VOEheb'O%Kamea”dand'“a'“Lj

p051tloned adjacent and in - contactable relatlonsh1p;

with the implement;" flrst means' for: controllably - .
plvotally mov1ng the element about the second p1vot-{'f
‘axis relatlvely to the frame, and 'second ‘means. - for" E
controllably- inotably mov1ng the 1mplement ‘about 'the5gﬁt
first pivot axis; wherein the" p1vota1 éonnectiOn has

a third substantlally B hor1zonta1 pivot = axis
”intersecting the first and second pivot axes at a.
' common - p01nt-' the plvotal connectlon including . a
bracket having upper .and lower flanges. a plvot block
having a bore and belng secured- and plvotal between .

. the flanges to prov1de the 'flrst__plvot axis, a p1n

25

which is rotatable about the second pivot axis -and.
- which carries first -and second flanges which are
formed with bores and which embrace the pivot block . -

and ¢

%



securing. the pivot shaft. The i mpl ement may be a blade of a
track-laying tractor. The blade -and frame supporting the blade are

~desirably closely positioned to the front of the 15 tractor for
better stability and balance. -~ The second neans, such .as anglin
hydraulic cylinders,” is connected to the subfrane.. Use of the fj

means to "tilt" the bl ade moves the. Dl d e relatively to and i de
t he {subframe  which elimnates |ateral 20 noverment of t

angl i ng: hydraulic cylinders. The bl ade and frane can t hus be closely
positioned to | }{rqme Oflaﬁ SA8d Ofa d/"'tﬁfé’t terftﬁr&qge yire the
cylinders with t e ltract ?1 |npleneq§ qﬁgly
s mnimzed by ?%n%onﬁq guﬁ Wrb% Fpass%e'fa%’ [ rﬁﬂ mant alsvs%nbl V. y

this constructi oﬁittemewiﬁm the passpgrvan@Endl sernning edhe RiRe tane
time wthout the fadeidbtidbIsciantd pesvidé Nthe titirdlepivest conisgol Ik

bl ade moven?nts 't dreri O AT ngs&émwm #k pivotall Whedeidd 2
di agram‘rat I C Me lve
asse

i npl enent - %ﬁ?ﬂﬁﬁ%& sl?fvg’c‘g%? da’rfbseerw n‘g e ?h‘(fé%t iPon
agtrack-1aying triautcmgh Fienee o  fhe aflakiges arolt ithe perbymaietve and ew

35 .. - 5- showmﬁﬂ‘t&z@s&w@wam dEadler betwedn H}gmrefr:an@esa, then '
di agrammati c cﬁll n AL al ugpgme&ﬁggﬁ?ﬁ{ thiee
and, Figure 4 |s a pers ective_ view

plvot |
connecti.on ¥ Fi gt 3 W tlhl"?'ﬁe bloglfousand finally mse’-'tmg nd

securlng the pivot shaft.._ :
1ffek~/ . . . "The 1mplement may be a blade 1of. a _track-laying.
’ : - tractor. The.blade. and frame supporting the  blade
__fare deSi:ablYJclosely.pqsitioned to the front of"the
15 l'ftractor.fofﬁbetter-stability and balance. The -second-_
' '_ 'means;"éuch' as angling hydraulic - cylinders, - is
. connected’ to. the sdbframe.. Use of the first means’ to
;,“tllt“ the blade moves ' .the blade relatlvely to and.f
_ .f;alongs1de the subframe : wh1ch 3 e11m1nates lateral“
20 - movement of the arngling hydraulic cyllnders.' “Theé .
- 'blade and’ frame cah thus ‘be closely p051t10ned to the-
~ front of,_the tractor -w1thout '1nterference of the
fcylinders'with' the tractor and the we1ght of:'the:
implement assembly is m1n1mlzed by ‘the conflgurat1on'
. 25 . of the 1mplement assembly. ‘By this constructlon, the
— : blade can alse be angled and tilted at the same time
o ~ without the blade binding and resisting the desired,
contfolled blade movements.
In the accompany1ng draw1ngs--

,.ﬂ E

30 Figure 1 is a dlagrammatlc perspeetive _ZView l
e - showing' an' ‘example of an .implement assembly
- - © - constructed in‘-accordance'_with ‘the invention on a.
”-track—laylng tractor-' . |
- Flgure'jz -is a diagrammatic perspective view
35 '



- for ral

parts assenbled. Referring to the .drawings, a work vehicle 10 has an

i npl ement assenbly 12. The work vehicle 10 is shown, for exanple,

as a track-laying tractor 10. 10 The inplenent assenbly 412 includes

a frane +14, an inplenent 16 and first and second neans- 18, 20. The

[ 16 is, for exanple., a blade 22. The " blade 22 is directly
connected to the frame~ 14. Said blade 22 is shown,.- for
connected to 15 'said frame 14 through a pivotal connectg®n

_ defines a plurality of axis, as mnll be hereinafter nore
fully' expl ainged. The frame. .14 is "C' _configuration and of a

‘construction SEBEMipG &he aF&P”?&ﬁdetgﬁ§aFﬁé Be%8d172 by the direct : T
connection with 28iguresi3d i ade dirgragmagify aexploded views ofvoral |y

connected to phgoitadCconnbtidh O theaddsea®Ayq Andraulic lift cylinders

25, 26 control ab: g{e%h\{:%tqﬂ Iﬂé @Vﬁl%%‘i'a&ﬁn%@cmpre@s% \{__q rglgr?}e;%g or- 10

n t'hé bl
such as hydltgﬁl PLVOEAL Eﬁnf’ﬁ&él% of, Fignge o8y Wit | [VaFApus

pi vot al'l y ‘novipegtishesisealdded2 about ‘a |'ongitudinal axis 30 of the frame 14
and relative to th@effed¥nlito %ed draiiing® 23S wh KOhehiildl CY hiondeae?8 is

.- preferably piygt qgn?ﬁeqn%nt %g@ 4G sai Gyl ra%r% %htzlég. enlyg cglg axis -
24 of the pi vo al nnecti on d i S pivot alcllétlm)vabl e about sai '

~wvertical axisSPRWRTHOL| Iet"ad‘Sﬂ de98 3 a s aYIR% o ERF TS 162, 34, =

-~ The first0 endm impliewend! lagsemblact 4@ t dncladesame: 14 ramet hd dser mincal 15
.'aXI s 24, pref 6 mpllehent leglana tfdwt Edelsetond ‘wRiaths 18,20, The . -

: implement 16 is, ‘for example, -a blade 22. The blade ' &—}_

22 is directly plvotally connected - ‘to “"the frame 14.
Said blade 22 is’ shown,- ‘for example, conhected' to.

15 said'frame 14fthrough a p1Vota1 connect1on ‘23 which
defines a plurallty of . axls,__aé"‘w1ll be herelnafter"“
more fully :explalned..--Th frame- 14 ‘is of ~a "c"

'conflguratlon and’ of a constructlon sufflcients for
supporting ‘the blade 22 by the- dlrect ‘connection with .
20 said blade 22. Said frame



frame. 14. The second end 34 is pivotally connected to the bl ade 22. Said

tilt cylinder ends 32,34 can also be reversed. The tilt cylinder i

t hus controtl ably actuatabl e to controllably_gtilt" the blade 22 IJ
38.

best

the | ongitudinal axis 30, .owing to the orientation of a rotata GFS’

in the pivotal connectron 23 of the frame 14 with the bl ade 22, 5
Seeln in IFI gd 2. '4Ihe ige rw: (ﬂhnéwéh asoftmelttl:aﬁdtsecmodahadlfawlsltc
angl e\gyl i nder s or a i vot

the-bl ade 22 in aaﬁ‘ézﬁé hlz'tfh% %ﬁfng# 28, §°§g‘°¥ég?’éy
bl ade 22 controll @b.lvpt[all\lqt aidwe mhaasfraitetl&erebatheef tanth#4tracherf L0st

and second angl e 8 , S cond ends -

44, 45, 46, 47. Salg ;}gﬁ'%&%o a‘}a?a q‘%@ir%ﬁ%l%oﬁgl?lfconnect ed to the

frame 14. Saisd second endsTh?A¢ﬁn§ﬁemﬁﬁﬂs|b&edsm©ha§$ve hydravlikcaddlr2,

as will be herei nabhshali:soussad prod thedBer YoALrEl 2abBy2i68eadt 3o be
are. contro y _act ugt

reversed. The anglfe cylin er’s. 40
control | ably "angW@VlﬂﬁetHea@é4§8|Z¥t Y el ?ﬁ%k?%@lnal #xlﬁhﬁgueﬁ the

| ongi t-udi nal axi s £2@meOW4N &N rd 1 tiGie hi&%é%?»ffi@:ﬁé ngpg thgidertikgadl axis
24 in the pivotal conneiklon 23 .0of the f mnth :

plane is defined B§2Pfe |Qﬁlqﬁ}qlq% El i3 Pre %ragigladg°§il§¥mﬁng:”
to noving oQotil tonpectied hba¢a£EZﬁﬂzmﬁ I4Kbn(Imktudroabaaxa31§024 Af

further discussio I ecti 23.w L1 ater
‘point in the desc?hgtpéxgt%ﬁe%P% %ﬂﬂ' éggdﬂdin%%n%li%gi%fgr BE
_controllably p03|abontasbudd@ecmnaﬁﬂeﬁxxﬁﬂZﬁnyuThe tilt cyllnder 28 has
first and second. ends 32 34._ The- flrst end 32 is’
vaotally connected to the frame 14 ‘on the vertlcal

15 axis 24, preferably through a . tower member 36 of sa1d
eframe 14. The second end 34 is plvotally connecteo t0'
7the blade 22.: Sald tilt cyllnder ends 32,34  can also
be reversed. The tllt cyllnuer 28 is thus controllably
Nactuatable to controllably'"tllt"'the blade 22 about o

':zd the lonoltuolnal axls 30, ow1ng to- the orlentatlon of au B
'frotatable pln 38 in’ the plvotal connectlon 23 of the-
:frame 14 w1th the blade 22, as is best 'seen in Flg 2.
 The. second means 20, such as first and second'_
I _ hydraullc angle cyllnoers 40 ,42, is provxoed for
N 25'hncontrollably, plvotally moving. the blade 22 in a plane_
' ' pa551ng through the longltudlnal axis 30. Said blade
- 22 controllably plvotally moves relative to the frame
B l4.d The flrst and secono angle cyllnoers 40 42 each -
'_have flrst and second ends 44,45 ,46 47.} said first |

¥

-30"'ends 44,46 are plvotally connectec to the frame 14
-mSald second ends 45, 47 are p051tloneo relative to the,
blade 22, as w1ll be herelnafter clscussed.' Said angle
cyllnders 40 42 can also be reversed. The angle '
_._cyllnders 40,42 are controllably actuatable to
35 controllably "angle" the blaoe 22 in the plane passing



relative to the tractor for performng different work functions. The -
i npLexent assenbly 12 has a subfranme 50 pivotally connected to the frane 14
second 15 neans 20 or angle cylinders 40,42. Said subframe 50 is
jhed. adj acent and in contactablkg-rel ati ohship. with the bl ade 22.
Tharefdre, the subframe 50 is free fromconnection with'the blade 22.. The
direct pivotal connection of the blade 22 to the franme 14 thus by 20

defi niti ontbxoughesha d@mmmﬁuarnaﬁ >aisl andewﬂﬁgabd arpieot4 through

bf 5 0] salpst an I from
fSch)rc:agrrgf g}gvﬁts |3Z)‘(ie%rte gﬁfkq%est{g%.g{@i achﬁ] y?rgéﬁeuig é!v%%?ﬁs the bl ade
22 througthHBQEFQGPaB3c@ﬁhéaﬁ(ﬁfﬁmﬁvﬁirWEEh theiblafiedz222. S3Rd bl ade 22 -
is pivotal Lﬂaﬁevabl GeFiold G}edwwémm @ﬂé ﬁasphafaeokreﬂs 14 al ong

said subfr I h qt her words, the a noves relative to and
alongglde Eﬂgdgugg'rQﬁéngOQQ1qQ¥ﬁﬂﬂuR¥:§P1t¥Qﬂ"§¢+@|h§ad§a33 bl ade 22.

Pr ef er abl yabbhe bhadeoaﬁncmdﬁnaﬁéaﬁﬁs 3ﬂJda@lﬂgfageﬁlaageggglbhe ol

| ongi t udi n xi s.30.along.sai d .su aj ade s pivotally
rmvgbl e |n8lsEaF§ pPéX 8&35 %‘(ﬂfbf#f%lﬁgn%?t%’oﬁml a‘éx?sfgg €hith said -
subframe 5peintniot kbe éascrwmmmpnlhe blade 22 and subfra...e 50 anefonﬁ .
with the- ot her i a lane, E%ng ragions of the

bl ade 22. The rel a?l %ngﬁl Fot % sai Iﬁ?ra A%gl '?1%)(9 %gga“s'gggl g{)ed el enent s
will bR heFenkapidpblyr eomrtllpnmas(h;se?@j o other. implememt subfrane 50 has .--

“a middle p@élb@ﬂvéztandhe tractor f055§éifﬁrﬁiﬁb$§fﬁf@&@ﬂg #8Eki ons 54, 56 ::-
and. i s plvgtall

nct ons. o _ . | \*jh

The 1mplement assembly 12 has a subframe 50.

plvotally connected to the frame 14 and the secono
~15. ~means 20 or .angle cyllnoers 40, 42._ Sald subframe 50 is-
;'pos1tloneo adjacent and in contactable relatlonshlp e
' w1th the blade 22. Therefore, the subframe 50 is free
from connectlon with the blade 22.' The direct olvotal
) connect1on of the . blade 22 -to the frame 14 thus by
© 20 _'deflnltlon excluoes ' connectlon of sa1d blade 22 and

frame 14 through tne subframe 50. As is shown, the

subframe 50 is substantlally free from forces of

grav1ty exertea on the - blaue 22 The frame l4 supports

the blade 22 through the plvotal connectlon 23 w1th o RN

25 Sald blaoe 22, . _ | B \,) :
- The blade 22 is Plvotally movable about the B
longltudlnal ax1s 30 of the frare 14 along said *;H =

subframe 50. In other woros, the ‘blade 22 moves _ e
relatlve to and alon951oe the- subframe 50 in response - ']f
30 to "tlltlng“ sa1o blade 22, Preferably, the blade 22 - o
_1s plvotally, slldably movable aoout the longltudlnal-
axls 30 along sald subfrane 50. Salo blaoe 22 1is
plvotally movable in said plane 93551ng through the
_longltuolnal axis 30 w1th said subframe 50.' In other _ ' =
.35 words, the blade 22 and subfr e 50 move one with the




connected: at:the mddle portion 52 to the frame 14. It is desirable that
the subfrane 50 be pivotally connected to. said frame 14 on thex
“axis 24 and 10 pivotally novabl e about said vertical axis 24
10 subframe 50 is connected to the frame 14 at the tower nenb¢
frame 14. The second ‘ends 45,47 of the angﬁ% cylinders 40, 42 “at+®e pi vot:
connected to the subfrane 50. Sai d second ends 45,47 are each 15

connegied to a r ectlve 0 f the f| st .a oR 15 end L;
portions 54,56 & d“%Lﬁﬁ‘r‘gr%f %ﬁoﬁgrgﬁ gngthf‘ﬁe first angle §
gﬁllnd§¥ 40 |§03hmmwatfansemﬁn@he bb@mmeZZed TbesaﬁaatnpgﬁhéﬂdOﬁoﬁaudn 54.8+
e subfrane r h a ad 58 #
iﬂ(%of}% 4 tél? %ohgg AQQ%«B%Q&Q elB8RentEh@il82bieng P .

has-first and s€ 1 on ositigned on the first and seco
end portions 54h§IQﬁnaﬂ#££nmﬁ#%nﬁﬂ¥iN ¢E§EB§§F§er The bearing pad 58

abuts the Rlade 22 in respoasgubramyi 66 hhs bl adaal2 poktisa G2suhia ane
50. The bearln%pad 58 25 Is.in élldable coptacgt w t.h.said blaqﬁzz I n
o}

response. to no iRFt ARA pFecend end (RYT FABNS  Biv afe 2BG 15 pivota
tilting. operati gfnndd¥ediat: erxélmﬂ@d188poxeiba sppasi m@ef diredase dit & hat

bl ade 22 and frane 4 to s bl 2. al [ d 58?
to a desired 301 iliﬁg*? %%atcﬁﬂ?rgFgg F@ éﬁuggl égi 3§?e|23IPﬁders§

40,42 to "anglebddnedﬁedkdesexérfsamer&ésoonthhevsmwhn@haaxls 2aiand .
Sdibf rame Sg@' S fﬁl&@a"{@-r 8&&8&3%6{&' €04 4! Qb rkge 'l‘”a'ikg.s'jl Lransqgtting

general ly of 1 zon orces exerted on the bl ade 22, as
3. '9- those atmnkframe i ¥hells orornectedx &Pt ébeoﬁrtaﬁ'@ B-I4ad’§ 2"—2’3 tower

o _  member 36 of said frame 14. The second ends 45,47 of.
o . _the angle cylinders 40,42 are-plvotally connected to '
" the subframe 50. Salc second ends 45,47 are each
_15;'ﬁconnected ‘to. a respectlve one: of the . flrst anc secono
' ':enduport1ons 54, 56.of15a1d_subfrane 50.3 The. second end
45 of the first anglefcylinderf40'isrshown, for
f*fexample, connected to- said-first7end portion 54.
_ e_., The - subframe '50 -also can have a-bearing pad
'20"f58. The -bearing pac 58. has flrst “and second portlons-
60,62 each 9051t10ned on the first and second end
_hportlons 54 56 of the subframe 50, respectlvely.* The.
. bearing pad 58 abuts the blade- 22 in. response to moving |
fthe blade 22 w1th 'said. subframe 50. The bearlng pao 58 . -
25 ' is in slidable contact. w1tn said blade 22 in response
to moving. salo ‘blade 22 along the- subframe 50. In

i

-f_tlltlng operatlons, the tilt cyllncer 28 exerts _
':'opp051ng forces on the blade 22 and frame 14 to slide
'said blade 22 along: the bearlng pad 58 to a desired .

30 tilt pOSltlon. _ _ _ :
Controllably actuatlng ‘the angle cyllnoers -
40,42 to ?angle" the blade 22 exerts forces on the e

. subframe 50. Salo subframe 50 is of a constructlon-

_ sufficient for rece1v1ng ano transmlttlng generally

35 - horizontal forces exerted on the blade 22, such.:as

< .
i 4t s



~during earthnoving operations. The forces exerted by the angling cylinders -
40,42, for exanple, are received by the subfranme 50 and transnitted'throdgh
t he Afeaxing 5 pad 58 to the blade 22 for pivotally noving or-"angling"
pde 22 with said subframe 50. .The subfrane. 50 and bl ade 22 both

_ g nove one with the other a53ut the vertical- aXis 24, owing to

t hel espective pivotal connections with the.frame 14 on 10 said . _
vertical xi.s 24. The inpl enent as X clud | ns 64 fow
i nt ai nERG oS AOY AL RERTE B o YRR ot F et i Fbr RLPRRARR e Lo the

bl ade Zﬁurnngreawahm@wmmqmogﬁzaﬁgonﬁnur@beafdroeadexeﬁtaﬁoby t he

| Ongl tUthgl aﬁgfll gﬁr}%’g‘ﬁ@ﬁeg‘té?connec ? QP%T pg&g&g@éns o

includes a fir

Th. e: i npPEnEhe §§g£#BmF 59 mmﬁeﬁﬁiﬂ§m1¥k§@d%%f%u§bcbh€ berding el enent 66

congect edahoshecbkade idde BacESH oo &cmgnmvfa §UBEtS 65,60 In the 20
enbodi nent shown -are a conflquratlon suf Il ent " for gageably

nalntaln|ﬁ§9@H§9f|Féﬂdaﬁﬁi§gbéﬁh Fﬁﬁi?oﬁ%b Hame 5@-th§ €ubfrane 50,
respecti ¥@b¥rafk 56SRad blady oelmeileb DesStilDpsnéeeadbhgewiehsai d bl ade 22

in respopse t ivotal Iy moving said bl ade he | ongi tudinal s
“axis 30 gﬁSn gpﬁ bBPFaﬁEQSdé% iﬁ%%e%%tt%ﬁlﬁgsé?lBhglﬁre herei nafter
- fully d|sespeed1v§hplsohhﬂaundﬂhdtxnﬁsrwithnﬂhsefnadegh4dennenbers 68, 70

;posiélonggﬁgnvggglgé&s%xggp §econd end portions 54,56 of the subfrane 50, .*

'~ respeéctive ul |ng el enents 65,66 each define an opening 72, 74--
~ between flrst andTbecdmy  aEsembly) Vaii brcledesethizg geRdkng menber s
- 68,70 ar m%ea%a%xaaa& gwsub?@eﬂn&%oieaeegbsféséﬁezgeal ide relative
~to the gui de el enents In_said respectjve openrngs 72,74. The.

bl ocks 7BOgLtieRE E§é&tﬂ89pﬁevﬁ$§aP%ﬁﬁﬂ:Zz-ln response: to
pivotally: moving said' blade 22 about the longltudxnal

15 - axis 30 along said- subframe 50. . Tne third means. 64
“includes a f;rst.guldlng_element.ss connected to thee_ _
blade 22. The imnlement'assembly 12 preferably = S
includes a second. guldlng element 66 connected to the
blade 22. Each of Sald guiding elements 65, 66 in the
20 'embcdiment shown -are of .a ccnflgurctlon,suff;clent for
' ‘engageably maintaining-the.first“and?second”end '
: portionsns4,56'oflthe-subframe'50,'respectively,-at,
respective'preselected=positionsetelativé'to said blade
_ 22 in respoﬁsthc-pivctallyfwovingfsaid'bIade.ZZ about 1_\~ﬂ, B
25  the longitudinal axis 30 ‘along the subframe 50. Said '
| preselected pos1t10ns are ‘hereinafter fully discussed.
' The subframe 50 has flrst and second guide .
“'members 68, 70 positioned on. the- flrst and second end.
o portions 54,56 of the subframe. 50,,respect1vely. The
-30 guiding elements 65, 66 each define an opening 72,74
between first .and second blocks. 73 75 in which the
related guldlng members 68 70 are engageably _ _
positioned. Said guide members 68,70 slide ;elative to
. the guide elements 65,66 in said respective openings
ﬂﬂ35 72,74. The blocks 73,75 are useé to p:ovide.g_wear



-10- resistant surface for the guide nenbers 68,70. In tilting the blade’
22, said blade 22" is novable along the subframe 50, but is bl oek from

pi votal | y.aovi-ng about the vertical axis 24 separate fromt sSubfirane .5 —
50 in response to forces exerted on said blage 22 during us
i npl enent assenbly 12.° The presel ected positions of the-su
relative to the blade 22 are thus defined. relative to novenent about the

- | ongitudi nal aXIt%s?i%é%é %P@a@efeé Ehétgeioéomembaesbb@deoZZ 3Rd

relative to novenent ' é) aSS|ng hrough sai d
axis 30 by the &%%%%ﬂ&m?%ﬁ }ﬁ9§uﬁ%e sahBeblags, ?5 i PR¥ P&§pé&9pﬁe
rel’at ed openi ngxhé2 strbframe B¢/ dsueniesbioekadj Bsbabpevevaddyt movliaguse of

T Rt errt oo BB lE O Sl AL PR LRER e fBn fne subframe o o
bracket 815whi cl50i dnsg@spahse tmefcpaaes oéxehtell| auesaid bhdalde 22l ding, a
pi vot bl ock 83, d%ﬂ¥ tuégugf {géses gméggaggggﬁbgyleS %ggg The pivot "’

bl ock 83 has first a d second and a ,
t hr ough bore 91Preped antadkositinrs of upper spbingmeos0 weleniNgs t9 bore -

95, and a | ower e‘ﬂeame&?,zmw t’ﬁ‘és ad@?iﬁeggreléh@%S%Bbh)év‘éinetnrte

connection 23, the pivat bl ock joins the bracket 81 w th the baoss 25

87 fitting mnth@PQHﬁaqﬁﬁe;QRgtﬁhﬁtﬁé% @%1igi 80 Ry the degree of tilgsof
W thin theigore t3 blHte T7 2P 1618€ioef EbCnedbmdh@MEheheO paGeRPt t he

pi vot block 83. _ _ Wt.h t t blo k_in_plac sl eeve 101, h ving a bore
103, is p05|t|oﬁ5§§ﬁ?Q:¥}{§ﬁéb da§e§u#@dgyaghﬁyciéﬁﬂﬁﬁget8%35 t he
bracket 81. Theuides ni¥inberts aBITnnlmhehborespeat1ve related openings :
' 72,74. Sald clearances are adjustable ow1ng to the use

of shlms 77 to oetermlne the 51ze of sala openlngs

15 72 74. T - ,

. | q' Referrlnc part1cularly to Flg._3 anc 4,_the_-’
plvotal connectlon 23 has a bracket 81 whlch 1s secureafl
to the rear of the blade 22, as by weldlng, a: prOt
block 83, a prOt shaft 85, and a rotatable p1n 38.

20 - The prOt block 83 has flrst ano second’ bosses 87 and
89 and a through bore 91 : Tbe bracket 81 has an_ upper.

. £lange 93, wnlch has a bore 95, ‘and a. lower flange 97,
which has a bore 99.- At assenbly of tne connection 23,

_ the prOt block 83 301ns the bracket 81 w1th the boss

25 87 flttlng w1th1n the bore 95 and boss .89 flttlng
within the bore 99, The bore 99 is of.suff1c1ent
dlameter to acceyt the: p1vot block 83.; Wlth the prOt _
 block 1n place,'a sleeve lOl hav1ng a bore 103, is .
p051tloned in the bore - 99 and secured, as by weldlng to

-30°  the bracket 81. lhe boss 89. fits within the bore 103

' and the prOt block 83 is rotatably secured to the
bracket 81 w1th the bore 91 DOSluloneQ between the'
flanges 93 and: 97 and essentlally parallel thereto.

35
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and the pivot block 83 is rotatably secured to the bracket 81 with the bore

91 pgs oned between the flanges 93 and 97 and essentially parallel

t her 35 35 -11- The rotatable pin 38 has a bifurcated front portion
K05, g first and second fl anges~ $7,109. A bore 111 extends t hr ough

t he oe 107 and anot her bore 113, in axi al alighment "'with bore 111,

ext end t hrou Jhe_pin_38 s a_reduced diameter rear
portion 115 The bﬁgbrdgééﬁ ééﬁkl% ?Q Haspﬁn éguéﬁéﬁﬁﬁa3§8§tthe pi vot &
bl ock 83\nqntnqnahq&umhawnmg ﬂﬁ@spoandleeedndnféanbeSIde7QﬂOBhe plvot
bl ock I i td eE:@D 9 sali
passagewaﬁ %B$%eg%?bot FPégl |§§?ﬁ%%?té%;§ﬁrougg]?ﬁd nggggéeway and
plvotalIy%gé@U4é§¢fk?[ﬁ%ﬂ%ﬁB%%ﬁﬁ¢ﬁ?%¥d%ktBSbOThelbﬂvoexshaﬁs 85 has a
grooge 11Ehireiughe Tiatg 1609 et apper :1&939nﬁ1a£0£krééecééaaaaﬂ@%?St 15
axi al novenent A.thr % %ﬁf 121 extends_ through an gpening 123 in
the retai AERT B?f%ﬁ¥b§3-wucfﬁﬁ t%%eﬁ?ﬁ§1?25°ﬁntbﬁePﬂPaﬁQe 109,
and. secueesotnbasts@saltme pirvqo& &ﬁ:'Ebck e @iﬂh38he5f18§§ésegot7|)%ﬁggh ?n _
opening o rI| f 14 wit re ce I amet er
portion 1??52)%1%21 | ng OtrJLteawg‘ cﬁ[ %”Ekh% ?b‘é‘?psér?ﬁée of Pt F8iframe. A ;
ret ai ner EgsltsOWGl¢@¢thwne&alklh&lunlﬂeﬁm&mramo&lrgﬂe&lS and plvot?I:Y .
‘connegts 14 gg% 0] onents fully
assef Iedbgtgﬁgaa%g ?P’et?’ﬁ nect | agsé/\;{{l }'E%e’y?\é/%t Eg&g rT327 a second &
pi vot this passageway ano plvotally secures the pin 38 to the -
block 83. - _ - _ s
The prOt shaft 85 has a groove ll7 for ' -
receiving a retalner 119 and lock the shaft aaalnst
15 axial movement ‘A threaded fastener 121 extends
through an openlng 123 1n the retalner 119, screws 1nto
a threadeo openlng 125 1n the flange 109, and. ‘secures
the retalner in place.- The- p1n 38 1s 1nsertec tnrough
_ an openlng on ‘the centerllne of the frame 14 ‘with the
20 = reduced diameter portlon 115 extenolng outwardly from
the rear Serace of the frame. a retalner 116 is
‘welded to the reducec dismeter: portlon 115 and
_'plvotally connects tne frame 14 to the blade 22. 'With'
‘the various components fully assembled, the pivot

25 connection has a first p1vot axis 127, a. seconc pivot BN
axis 129, and a thlrc prOt axis’ l3l. o
Referrlng to Flgs. i, 2, 3 and 4, the vertlcal __ﬂ. <

 axis 24 is collnear w1th the pivot axis" 127 ana the _ _
'_longtluolnal ax1s 30- 1= collnear wltn the axis 129. o w
_30;' Referrlng to Fig. 3, he flrst, second, ano thlrc axes
127,129,131 intersect at a common - p01nt 133. In view
of the three ‘distinet prOt axes 127, 129, and 131 of
the plvotel connectlon 23, the blade 22 can be angled
and tilted, 51ngu1ar1y or in comblnatlon, without the

35 blade 22 binding or sticking.




axis 129, and a third pivot axis 131. Referring to Figs. 1, 2, 3 and 4, the
vertical axis 24 is colinear with the pivot axis 127 and the tondti udi nal

axis.- 30 i.s colinear with the axis 129. 30 Referring to Fi t he’
first,. second, and third.axes 127,129,131 intersect at a ¢ oint .1
In view of the three distinct pivot axes 124229, and 131 of pi vot-al

.connection 23, the blade 22 can be angled and tilted, singularly or in
conmbiynati on, wi thout the 35 blade 22 binding or stlckln It shoul d be
under st ood that the inpl ek&nf 8§§9ﬂ9%/?H?%ﬁﬁFQﬂﬁw@hﬁ#u%ﬂ% implemeRt of

ot her conflguga}agaamaay:12kaawnwgmktheﬁﬂdleynduuangkifﬁiI@ﬂhéfon1the

i nvention ndustria cabi n the yse of t

assembly 12, actf8P 6ﬁu5ftﬁﬁ§staﬁt15y &&'533%h%ﬂﬁ5§|§45%€€£ %EP?Fnggthe
bl ade 22 by slidfEngmséhe hhzdatidnr.el ative to 10 10 the subframe 50.

Act uati on og the angle cylinders 40,42 pivotally noves or angles the bl ade
22 by exerting forces on the subframe 50 to pivotally nmove said subframe 50 .
and the bl ade 22Industriplt Appdikcabilifty bl ade 22 is shown both "tilted"
-and "angled" in 15 Fig. &g tﬁi ugggb@ @g @%?1 fuéégéh§fi'iioned

bget ween a respective trac one of omn in out h Fig. 1)
.and--body 80 of taetupakéeprofot dtéﬂﬁgﬁﬁékyéﬁia%Q3Pkﬁ9§ﬂl¥¥ RQVeHeOL

I ongi 't udi nal aXlﬁlSQs the blade 22 by sliding said blade 22 relative to

“

10 the subframe 50. Actuation of the angle cyllnders
- R 40,42 plvotally moves or angles the blade 22 by
SN exerting forces on  the: subframe 50 to plvotally move .
o | said subframe 50 and the blade 22 one with the other.
The blade 22 is shown both "tilted® -and “angled“"
15 Fig. 2. .
- The angle cyllnoers 40,42 are- p051t1oneq'_
_-;between a respectlve track 76 (one of which is shown 1n
_outline in Fig. 1) and body 80 of the tractor 10 and o
_ _'3a11gned generally parallel;to the longitudinal axis 30 -
20 of the frame 14. Whenfaetuated; said cylinders-40,42
~ each extend or retract to'position the blade 22 at a
" desired angle while remaining generally parallel to the
e | longitudinal axis_BDgehd free-from interference with
-g\\;_' o the tracks 76 ‘or boay 80. Actuatlon of the. tllt
' 25 cyllnder 28 moves the blade 22 relative to the subframe'
50 whlch results in substantlally no lateral movement
"of the subframe connecteo angle cyllnders 40 42._
Therefore, the blade 22 and frane 14 can be p051t10ned
closely to the front of ‘the tractor 10 whlle '
30 malntalnlng satlsfactory extension of -the angle
cyllnders 40, 42 for maxlmum angling of the blade 22.
~ Weight of the implement assembly 12 is -
winimized-in the present:invention, owing to theoblade-
22 being eupported'by the frame 14 through the pivotal
35  connection 23 with said blade 22. The subframe 50 is



20 of the frane 14. Wen actuat-ed, said cyllnders 40, 42 each extend or
retract to position the blade 22 at a desired angle while remaining

™Yy parallel to the longitudinal axis 30 and free frominterference
e\'tracks 76 or body 80. Actuation-of the tilt 25 cylinder 28

bl ade 22 relative to the subframe 50 whi'ch results in

ially no | ateral novenent of the subframe connected angle cylinders

40, 42. Thereﬁon—epchh&rhiceﬁie:&?saaﬁﬂxéﬁaﬁe 16 cannbecpasistieneditcladdat y

the front o ra aigin [ faqtory ext ensi on

of the anglé égll% e%égiﬁ&ﬁﬁﬂ$i Png ﬁug?égklfgg g ?he%b a5 22. Wi ght of

t he |nplenemrcagsemﬂkw:by|$an¢nsubiedmenSOheSpc@seﬁtunﬂﬁﬂﬁlxns Y ng to

t he bl ade 224h n S 1 I ethe votal 35

connecti on %% e zsgﬁgqg%ﬁ§3925=P€9ﬁé@gﬁﬁf§ €2 33@% "2# a construction
suf fi cPent &SN t%'ttarﬁf%%%%tial Ey ool ynphe*eﬁﬁhtz&vft dihe GFICEBL i ch are
recei ved and ot rsdeBarech Dy S@oézéam&a?o@qe&um &eldhangl i ng the bl ade
22 or during earthnovjn eratjons resultant reduction in front
end wei ght &S dbe4tt e]ﬁ#%ﬁbstantlally over comes probl éns of bal ance
associ at ed therew t h.wiAk hthdethbeee adisttiineat: gﬂvdﬂ @ves 127, 129, and 131 ;

f | i on 23 bl ade 2 b d_tilted
any Conbi nath L Fecthob! BRESK FRIMEGHETDiZide B BORER bl ootha. -

14 - 1O be angled and tlltec in any combination of these : LR

motions w1tnout_the blade 22 becoming bounc,

=



CLAI M5 1. An i npl enent assenbly conprising a frane with a |ongitudinal
substantially horizontal axi s; an 5 I mpl ement which is directly
pivotally connected to the frane by a pivotal connection having..a
first substantially vertical pivot axis and -a second pivot axis ich
substantlally col i near’ mnth the axis of the frane; a sub-franme
plvotally connected t& the 10 fr ane 14ana positioned adjacekt
in 3jcontactable relatlonshlp with the inplenent; first nmeans
controllably pi votal | y .novi ng the el enent about the second pi vot axis
relatively to the frane; and second r controllably pi vot abl y
nmoving the inplenent 15 about 'thg?32§£§§ pivot axis;' wherein the
pi vot al connection has a third substantially horizontal pivot axis

i ntersecting the ¥4 r stAmridpleanent assemblyscomprising anmfirams niwith ha

pi vot al connect iWhgitidinting sud¥@Gkaalngyi ng:dtﬁwnt%nd I @eﬁrs £ angﬁﬁ a

pi vot bl oc ; | C

the fl angesgt o} prl%vl (;%ét}ﬁ;eq%%}f giry\;o:a%tﬁgﬁlﬁ%\bm C at atﬁje about
the. second pivdt € ark¥ wht cPY "1°§t1°nan8‘a"§é’@om? i

which are for e ds Ui tRTHovassl Y rice ki oL pitota@xig end piavotsedsingtk pziS'ot
wth the fl angeaximrvmncmrmb sdtsta;nmn)bwmhneahorvaﬁmrﬂneﬂg axi’s of

aligned passagewgy f pi ﬁ?ﬁg 14 t hddhd Ssageve and
securing the pi €. pla\L/ot ,row‘%g ;yhe dl’%,ll ré}ete@vot axl s,
the arrangeh®nt '?ﬂ{f s"’tftdn c@rﬂﬁactﬁ’bn Yo'

~assenbl ed by fi rs‘telar‘h’ﬁ?ﬁmfig V{JH'é‘ pﬁhﬁ)t lnlﬂlcﬂﬂ@QﬂTrOLfg‘lfs*onéle%Ts t Heor

fl_@)ges of  the comtrekedbly apivoeally nepuitey pittad - dlleamdnt baib@an ﬁ}he
FLamges, NN rddiEbd Vol didd AR 1YY « r@g@%% e elald ONdidn

the pivot Dblock, an | na e/ ifsbeft' ng, abri sec yr ng1 hl |vot
shaft . _ means for controllably pivota Y moving mplement
L .15 about the first. p1vot axls-‘ whereln the . pivotal’

._connect1on has a thlrd substantially horlzontal prOt.
axis 1ntersect1ng the flrst and second plvot axes at

a common. point; the’ p1vota1 connectlon 1nc1ud1ng a

B bracket hav1ng upper- and lower. flanges, a pivot block .

20. ghav1ng a bore and being secured -and p1vota1 between.
~ the flanges to prov1de the first prOt ax1s, a pin
which is- rotatable about . the second plvpt axis and

which . -carrles flrst and ‘second flanges which are
'.formed with bores and’ wh1ch embrace the pivot block
o 25 i with the-.flange bores and the pivot block bore
-m\\h)' o formlng an al1gned passageway, and a pivot shaft
- ' fitted within the passageway and securlngV the pin to
the pivot block to provide the third pivot axis, the

”il_; o ' _arrangement belng such that the pivotal  connection
L 30  may be assembled by first inserting the pivot block
P - through . one of ' the flanges of the bracket and

" securing the prOt block. between the flangee; then
' bringing the pln flanges into _embrac1ng' reiationship_-"
with-_the pivot .block,; and finally inserting - and
35 .securing'the'pivot shaft. ' |

* [ L M s *



- 15 - 2. An assenbly according to claim 1, wherein the inplenent
'plvotally noves about the second pivot axis.-in slldlng r'el ati onship with
the sypb=f\ranme. 5 3. An assenbly according to claim1 or eclaim 2,

' yhe first means is pivotally connected to the frame about t he
Jeed bstantially vertical, pivot axis. 4. °~An assenbly according

g one of the 10 “"precedixg -clains, I n whi ch t he -
sub-frame is substantially free fromforces of gravity exerted on {Jje
~inplenment. 5. An inplenent according to any one of the 15

preceding clainms, wherein the sub-frame is arranged to.receive and
transmt gene?al | yAn R senpll aceerding exk t eelaim t bl | Whemein . the An
_assenbly accoimphement piwstallynsovesfaboutetid secqndceapti vt clatiss,
wherein the figst fﬁ%h fggg ﬁgﬁqﬁ; 1 first angle
hydraul i c cylilrsldselrs reZlg&ect I vcel Y, tﬁ}rﬁg@iﬁ néddg% szagng%i havi ng first

" and second ends with the. first .and . second ends of the tilt cyllnder
pivotal |9 conhect edn 3gsembly #?%9@1%0‘:@531314' bl @frerelainmeshectinvel v,

- and the" firsihicHdtheethrsh afiskn®lis heincBﬁlehﬁomﬁe’d:téujertoplma||y

>

connect ed 10 Aahd Aodddurdbels . SOSPEEILIEIIY Tvers a1 SSSEIY

accordlng to any one prece . |no¥ud|ng
“third . neans®**®for. mai nt ai ning the sub-frame at a preselected '
position rel at4ve t@th@ss‘?lnbllérre?ﬁcmfdﬂnges%nsean}t'o omgot aPfy nEhe ng ‘the 2
| npl enentoaboupréded segondeaims, axidn 35hicK.  tHe assepbiyamécorilng

to cIa|n1 7, sﬂﬁﬁiéﬁﬂlaiﬁf free from forces of grav1ty exerted on - - -

the 1mplement.

5. An 'implemenf' aéoording"to'fahy" one of the
15 '7preced1ng ‘clainms, whereln. the sub-frame is arranged .
' to receive and transm1t generally horlzontal forcesf'5*~”
"exerted on the 1mp1ement.

6. An assembly accordlng to.wfany-.'one of the
20 precedlng claims, wherein the first énd-_seeond- means -
' include  tilt and’ flrst angle__hydraulic cylinders, -
‘respectively,’ the cyllnders eaeh'fheVing' first and
second ends with- the first and second ends of the
t11t cylinder plvotally connected to the frame and
- 25  implement, respectlvely, and_ the flrst and second Coe
‘ends of the first angle cylinder pivotally connected  \_“/
to the frame and sub;frame,'fespectiﬁely. | i

7.  An assembly 'acoordinég to any one of the

- 30 'precediné ' clalms,_ ihciudihgj"dthird means  .for
maintaining the. sub-frame at. a pfeselected: position
relative to the 1mplement in response to pivotally '
mov1ng the 1mp1ement about the second pivot axis.

35 8. An assembly according . to[folaim"7, wherein the
+third means includes a first guiding = element
connected to the implement and defining an opening

B



third neans I ncl udes a first = guiding el ement connected to the
i'mpl ement  and defining an opening - 16 - and wherein the sub-frane
has a first. guide -nmenber anany positioned in the opening. 9. A
rassenbly according to any. one‘of <clains 1 to 5 . 5, wherein the 7N
sub-frame has a mddle 'portion and f* and second end port
and is pivotally connected at the nidd portion to the frame and
second neans includes first . and second angl e cylinders each
hav?ﬁﬁ first and second ends the 10 first ends each being connected to

the frame and Bgewﬁ @ﬂgssﬁﬂgfrgﬂénghﬁganCtfﬂr&@ agﬁféeecﬁéﬂseﬂne
of the first and> seaggg pOSF %%é Rgnoghe ngHQ?grane 10.” An assenbly

according to St FrsP9and second gui di ng

el ements connected to the inplenent and each being arranged to
maintain the fipst Andassesblg aeedrdpagttonanyobnetbf cabmérake, to
resFeCtlre%y ak, Gﬁ@?@?h'%ﬁe QﬁSSQgSﬁEedhasposlthQaalée| bkieontoanah?h _
i mpl enmen in $ponse |vo a e i \ e
second pi vot aX|§ QSt11an An® ﬂ%leﬁﬁat poré | ghd ggbs?EE%PgP?E§

as descrlbed wi t konekeetedcatt thehaidddenparnying GpaéhﬁgsfrEBeSOaBQ the

second means 1nc1udes first and second  angle
cylinders each having first and second ends, the
€ 10 first ends each being connected to the frame and the
second ends each being connected to a respective one

5Vi~/' 'bf the first and second end portions of the sub-frame.

10. An assembly according to  claim’ 9, including’
15 first and second . guiding elements cqnnected' to the
' implement and each being arranged to maintain the
first and second end portions of the  sub-frame,
respéctively,. at respect1ve preselected positions.
: relative to ‘the implement in 'response to pivotal
20 moVing'of the implement about the second pivot axis. -

_ li; An  implement assembly, substantially as
described with reference to the accompanying drawings.

25
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