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THREE POINT FREE LINK HITCH
ATTACHMENT OF IMPLEMENTS TO
AGRICULTURAL WHEELED TRACTORS—SAE J715b

' i

SAE Standard l

N ¥ ey aks
Report of Tractor Technical Committee approved April 1959 and last revised June 1964, Conforms to report of FEL Advisory Engincering

Committes, Chicago, “inoil.

1
Scope~This specification sets forth requirements for the attachment
of thiee point Litch implements or equipment to the rear of agricultural
wheeled tractors by meany of a three point free link in association with
a power lilt, ’ F
In order to assure proper performance of certain implements,
standard dimensious for mast height, mast pitch adjustment and im-

plement Jeveling u},‘jus(mént are included. Location of link attachment -

points is not resupited and is, therefore, left to the discretion of the

{ nactor designer., .

1 dralt tioks aye used for trailing power take-off implements, the

nuanufacturer shall make provision for locking the draft links in a fixed

position and provide a drawbar hitch point in conformance with power
©take-ofl standards, .

Dimensions compwising the standard specifiactions are divided into

three citegories: B
A

Category Prawbar hp, Max*
1 : Up to 45 "
2 40-100
¢ -3 80 ond over

* Bosed on SAE J708, j-aragragh 2.5,
Definition of Terms
Linkage—The iombigation of one upper link and two lower links,

cach articulated to the tractor and the implement at opposite ends in
order to connect the impiement to the tractor.

Upper LINk; Loyer Link--Elements in the linkage. -

_ Hitwch Point—{’he anjicualted connection between a link and the
implement. For gjmmctq’cal analysis, the hitch point is established

axm: ,
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as the center of the ajticulied connection between a }ii‘,lv;”and the;

implement. s e .

Link Faint—The articulified connection between a link and the
tractor, Fov' goemetricay, analysis, the link point is estaklished as the
center of the articulated connection between a link and the tractor.

Upper Hitch Point,-The atticulated connection betwsen the upper..

link and the implement. : L

Upper Link Point~-The articulated connection between the upper
link and the tractor. . '

Lower ‘Hiwh Poing—The articulated connection between a lower
link and thg implement,

Lower Jink Point—The articulated connection between a
link and the ractor, '

Upper {ylitch Pin—"The pin that connects the upper link to the
implement.

Upper Link "Pin—"The pin that connects the uppeg
tractor. : ,

Lower Jditch Stud or Pin—The stud or pin, attachqd to the im-

linki to the

"‘..ﬁt&;nem, on which a lover link is sccured. .
% |
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Linchpin-"T'he retaining pin used in the hitgh pins or studs.

Mast ‘The member that provides attachment of the upper link to
the implement.

Mast Height—"The perpendicular distance hetween the upper hitch
poitt and connmon axis of the lower hitch points,

Mast Adjustment--The usable range of movement of the mast in a

vertical plane. Tt is measurgd as the maximuam and minimum heights of
the lower hitch points afove the gaound between which a mast of
standard heiglit can be adjusted 1o any inclination between the vertical
and 5 deg (rom the verticy, towards the rear.

Leveling Adjustment—The adjustment of the lower links so that -

one lower hitcp point myy be moved vertically with vesppet” 1o the

TABLE 1-—DIMENSIONS ASSOCIATED WITH IMP|EMENT

. wr A
CATEGORY 1 CATEGORY 2 CATEGORY 3
In. mm in, mm in. mm
Min Max Mex Min Mex Min Max
Upper Hitch Polnt
Width imside 1.75 — 44,5 — 2,06 -— 52.3 — 2.06 —_— 52 —
Width outsida : —_ 273 . — 69.3 — 3.38 -- 859 — 373 — 953
Cloarance 1adive for upper dnks 2,25 — 57.2 — 2,28 — 52,2 — 225 — 57.2 b
Hilch pin hole diameter 0746 077 193 19,56 1.01 .02 23.65 259 1,26 1.27 320 3226
Lower Hitch Point ;
Stud diameter 0.86 0.87 21.84 22.10 {82 112 2819 28.45 1.43 1.44 38.32 34.58
Linch pin hole distance 1.53 — 38.86 — 9N _ 48,52 — 1.91 —-— 4!.5% -
Linch pin hole diameter 0.46 0.48 11.68 1219 0.46 0.48 11,68 12,9 0.46 0.468 11.6 12.19
Lowar hitch point spread 26.8) 2694 | 6810 6B4.3 32.38 32.50 | 8215 825.5 37.94 38.06 | 9637 96487
Clearance radius for lower Fnk® 2.50 — 63.5 — 2.88 -— 73.2 —-— 3.25 —_— 82.6 —
Implement encroachment in front of lawaer hitch point, if imple- :
ment extends laterallly behind tire — 0.5 — 12.7 — ) 0.5 -~ 127 —_ 0.5 — 127
implement Mast Height?. ¢ —_ 18 - | 457 - 18 - 457 -— 22 - 559
- L r B! Tr

* Some fractors with quick g:ttachoble connectors require 5.50 i, {140 mm) spoce for clear-
ance obove the upper hitch peint ond below the lower hitch points,

" The mast height is not negessarily a h 1 di ion ot} the impl t itself, It is a
figure vsed in design, ond, ii‘;.)ropcrly used for design of both igiplement and tractor, a well
performing interch ble i pl t ond tractor combination wij be achieved. This standard
maokes it possible to produce ractors and implemants thot will giite good performance in any
combination; therefore, considaration > hitch geomatry is cu-nliw. This makes it desirable to
establish @ standard mast height and o standard mast adjustmpnt withln o working range,

chonges in implement pitch corrnp"ndinq to changes in working depth, imploq nt pitch when
the jmplement is in {ransport positysn, clearance of the implement withthe tra¢jor, especially
in transport position and clearance of the hitch links with the implement or wﬁ’h the tractor,
especially in the trgasport position. )
When an implément mast heigh| is made different than standord to accomplsh some speci-
fic porformance fegiure, care shoyd be exercised to insure thot the desired jrorfmmnnu i
secwed with 7r¢:'o5rv‘ likely to operqite the implement.
¢ Bome Category 2 tractors are designed to accommadate o 22 in. {559mip) mast height

beacauve these items influence "n position of hitch points that are gpmmon to both the impl t
ond the troctor, .

Mast height is one of the esmential factors in establishing the virtual hitch point of the free
tink xystem, draft signat for twm draft rmponsive system, loads on the linkage and hitch points,

for up perforg In the design of implements for use on fhese tractors gjore should be
taken to investigate jhe need for providing a 22 In. {559 mm) most height, Trajtors that are
designed only for ysp with 22 in, (559 mm) mast height must be properly identifipd.

TABLE 2—DIMENSIONS ASSOCIATED WITH TRACTOR

T Y ilg v kil L K
! CATEGORY 1} CATEGORY 2 CATEGORY 3
- - \ r
in. mm iy, mm in. <
! B k H [
Min Max Min Mox Min Max M Mox Min Mex Min Mex
.. R - o RN, .S SRS A,
Upper Link
PV it o hitch point - 173 | — 439 - 201 | - 51 - 200 | — 51
Radius ot hitch point — 2.00 - 50.8 — 2.00 -- 50.8 -— 2.00 - 50.8
Hitch pin hole diameter 0.76 077 19.3 19.56 1.0 1.02 24,65 259N 1.26 1.27 320 32,26
Sicle sway at hitch point (See note b) {Ses note ) {See note b)
Upper Hitch Pin :
Diametar 0.74 075 18.8 19.05 0.99 1.00 2;.1 5 25,40 1.24 V.25 31.50 73
Distunce from head to centerline of linch pin hole 3.00 -~y 76,2 —_ 3.64 e 91.5 —_ 4.00 -— 101.8 -
Linch pin hole diameter 0.46 0.48 11.68 1219 0.46 0.48 11.68 1249 0.46 0.48 11.68 12,19
Lower Link .
Widih at hitch point ' 1.37 1.38 34.80 3505 137 176 348 44,7 1.74 176 44.2 447
Racdius at hiteh point — 175 — 44,5 — 2,62 - 86.3 — 3.00 - 76.2
Stud hole diametar 0.88 0.89 22.35 22,61 1.13 114 21.70 28.9 1.45 1.48 36.9) 37.08
Lowar hitch point tire cleararce with largest R-1 type tire '
ofternd 3 — 76.2 _ 3 — 7; 2 —_— 3 — 76.2 —
Lower aitch point tractor clegrance 18 — 457 — 18 | 45 —_ 8 —_ 457 —
Side sway ot hitch point eagh side of center position with .
draft links horizontaln 4 -_— 102 — 5 — 127 — 5 -— 127 —
Horizontal distance from end of power take-off shaft to .
lower hitch points with draft links horizontal 18 21 457 533 18 [ 3] 452 533 20 21 508 533
(See note ©) {See note 9}
Lift Range, Power Range, Adj is, and Tractor Lif$
Force Capacity '
Lift ronge: J .
Marimum height for lowes! position — 8 —_ 203 ~— 8 ]_' 200 b 8 — 203
Minimum height for highest position 32 — 813 — 36 — 91 -— 40 — 1016 —
Powar range 22 — 559 -— 24 - — 81Q — 26 — 660 ——
Leveling adjustments i !
Highar ! 40| -~ |02 - is — {4 - 5.0 — Iz -
Lower 4.0 — 102 — 45 —_ 114 — 5.0 — 127 —_
Mast adjustment: .
Minimum height for highest position 20 ¢ 508 e 24 — 610 — 26 — 660 -—
Maximum height for lowest position — —_ 254 —_ 10 . -~ 254 — 10 - 254
Tractor lift force capacity A minimum lift force of 40 Ib (18.14 kg) for epch maximum drywbar horsepower of the tractor, sholl be avpilable
at the distance 24 in. (610 mm) tq) the rear of the'lower hitch pqints and throughout the power range, using ’P% of
* the minimum hydraulic relief valve pressure nﬂin@. : i

y e ol

* Means should be provided to lock fre draft links in o rigid lateral position for power toke-
off work, for other operations where i | sway cannot be tolerated ond when the hitch is raised
1o the framport pasition. No ma cimum dimensions for sidesway are specified; this must be limited
in sach individual application .0 that ‘Jrch or implement componc;n will not come in contoct

i

with |ro tractor tires,

7 ™ " 1T 17

b $ide sway of the upper link must by compatible with that provided at the lawer links plus

necesjory additional gliowance for ipferpl leveling adiustment.

© Fpr future design, 20-21 in, (50”—5;33 mm) preferred.
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other lower higch pojnt to provide an inclination of the implement,

Lower Hitch l’u’nl,Sprcad——'l‘hc distance between lower hitch
points measured at the base of the lower hitch stud, or the distance
between the innermost restraining means provided on the implement.

Linchpip Hole Distance—~The distance hetween the linchpin hole
centerline and the lower link stud base,

Lift Linkage—Thg connecting linkage that transmits force to the
lower links for raising and lowering, .

Lift Range—The rvange of movement of the lower hitch points
utilizing the extent of mangal adjustment provided in the lift link-
age in conjunction with the power vange, expressed as the maximuny
and minimum possibli: heights of the lower hitch points above groung
level, the luwe‘n hitch' point axis being maintained horizongal to the

ground, ‘

‘Powyer Range—'The total vertical movement of the lower hitd
point excluding any adjustment in the linkage or lift linkage,

Lower Hitch Point Tire Clearance—Clearance cxpressed as
radial dpmension fypm the lower hitch point to the outside diamete
of the tirg with the implement in raised position gnd all sidé swa
removeyd fiom the ljnks. 1

Lower Hjtch Peint Tractor Clearance~The horizontal dimensior
hetweery the rearmast parts of the tractor in the area between the tw
draft lipks and the horizontal line through the two lpwer hitch point
through}uu” the range of vertical movement of the pitch points, Se
Fig. 4. Thy power gike-off master shield may be remqed, if necessary
to meet thjs dimengion. !
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