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THREE-POINT FREE-LINK HITCH ATTACHMENT 
OF IMPLEMENTS TO AGRICULTURAL 
WHEELED TRACTORS-SAE J715 SEPa3 SAE Standard 

Report of the..' T,at.:tor Te('hni('al Cummiul't.', appw\'(.'d April 1959. I;.nl rt.'\'isl'ti b~' the .-\grinJhural rra(-Ior Tl'('hlll(" • .&1 (:01llIT1I1 h'(.' St'J)lc:mbc..·r I~H::t Confonns 
10 report of FlEI .-\dvi~()~ Engineering Commiucc.', Chica~u. lllinui~. Corn·:r-;punds 10 .-\S,-\E S:! 17.10. This siandard I!> hllH tlonalh c:qui\·alc.·m In ISO 7:SO, 

1. Scope-This ,:pecification sets limh requiremellts Ii>r the allachment 
of three-point hitch implements or equipment tu the rear of agrinlltural 
wheeled tracturs by means of a three-point free-link in association with 
a power lift. 

In order to assure proper performance of certain implements. standard 
dimensions lor mast height. mast pitch adjustment. and implement len·l­
ing adjustment are included, Location of link altachment points is not 
restricted and is. thereiore. left to the discretion of the tral'tor designer. 

If drah links are used li>r trailing power take-oil' implements. a means 
shall be included lor Im'king the draft links in a fixed position. and a 
draw-bar hitch point shall be positioned in conlormance with power take­
oft' standards, 

The <t> symbol is for the convenience of the user in locating areas where 
technical revisions have been made to the previous issue of the report. 
If the symbol is next to the report title, it indicates a complete revision 
of the report. 

Dimensions ('omprising till' slandard specifi('ations are divided into Imlr 4> 
categories: 

• Based on SAE J708. paragraph 2,5. 
• R.f .. to Special Hitdt Categories. Section 3, 

'5-351~hpl 
30-15 IAG-l00 hpl 
60-168(80-225 hpl 

135-300 (leo-.OCl hpl 
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2. Definition of Terms 
2.1 linkage--The combination of one upper link and two lower 

links. each articulated to the tractor and the implement at opposite ends 

HITCH POINT 

in order to connect the implement to the tractor. T' --_. 
2.2 Upper link, Lower link-Element in the linkage. MAST 
2.3 Hitch Point-The articulated (,(>Ilnection between a link and the 

implemem. For geometrical analvsis. the hitch point is established as MAST 

C* [l 
'-UPPER HITCH PI': 

the cemer of the articulated l'onnection bl·twl·en a link and the implement. HEIGHT 
2.4 link Point-The articulated connl·ction between a link and the. 

tral·tor. For geometrical analvsis. the link point is established as the center 
of the articulated connection between a link and the tractor. 

2.5 Upper Hitch Point-The articulated (,(lIlnel'lion between thl' 
upper link and the implemem. 

2.6 Upper link Point-The artii:ulated connl·ction between the up-
.per link and the tractor. I 

2.7 Lower Hitch Point-The articulated connection between a lower 
link and the implement. I 

2.8 Lower link Point-The artil'ulated connection between a lower 
link and the tractor. 

2.9 Upper Hitch Pin-The pin lhat l'I>Ilnel'ls the upper link to the 
implement. 

2.10 Upper link Pin-The pin that connel·ts the upper link to the'­
tractor. 

2.11 Lower Hitch Stud or Pin-The stud or pin. attached to the 
implement. on which a lower link is secured. 

2.12 linchpin-The retaining pin used in the hitch pins or studs. 
2.13 Mast-The member that provides attal'hment 01 the upper link 

to the implement. 
2.14 Mast Height-The perpendimlar distanl'e bel\\'l'en the uppl'r 

hitch poim and common axis 01 the lower hitl·h points. 
2.15 Mast Adjustment-The usable range olmO\'l'ments 01 the mast 

in a vertical plane. It is measured as the maximum and minimum heights 
of the lower hitch points above the ground between whil'h a mast of 
standard height can be adjusted to any inclination between the venil'al 
and 5 deg from the vertical towards the rear. 

Adjustmem of the mas,t cOlllrols the pitl'h of the implement. Specifying 
the mast adjustmem to be providl'd enables the tral'tor designer to deter­
mine the minimum acceptable adjustment of the length of the top link 
in relation to the poim of attal'hment of the linkage; it also permits the 
implemem designer to determine the range of operating depths of the 
implemem over whil'h pitl'h adjustment can be obtailll"d. 

2.16 Leveling Adjustment-The adjustmem of the lower links so 
that one lower hitch point may bc movcd vertically with respect to the 
other lower hitch poim to provide an indination of the implement. 

2.17 Lower Hitch Point Spread-The distann' between lower hitl'h 
poims measured at the base of the lower hitch stud. or the distanl'e be· 
tween the innermost restraining ml'ans provided on thl' implement. 

2.18 linchpin Hole Distance--The distann: between the linl'hpin 
hole centerline and the lower link stud base. 

2.19 Lift Linkage--The connecting linkage that transmits force to 
the lower links for raising and lowering. 

2.20 Lift Range--The range of movement of the lower hitch poims 
utilizing the extem of manual adjustmem provided in the lift linkage in 
conjunction with the power range. expressed as the maximum and mini­
mum possible heights of the lower hitch poims above ground level. the 
lower hitch point axis being maintained horizomal to Ihe ground. 

UPPER LINK 

LOWER LINK 

'--7iL-LOWER LINK POIN; 

FIG. I-TRACTOR LINKAGE 

LOWER HITCH STuD 

FIG. 2-DIMENSIONS ASSOCIATED WITH l:,\fPLE~IE:--;T 

2.21 Power Range--The total vertical movemem 01 the lower hitl'h 
poim excluding anv adjustmem in the linkage or lifi linkage. 

2.22 Lower Hitch Point Tire Clearance-Clearance expressed as 
a radial dimension from the lower hitch poim 10 the oUlside diameter 
of the tire wilh the implemem in raised posilion and all side swa,· remo\'t:d 
from the links. 

2.23 Lower Hitch Point Tractor Clearance--The horizontal dinlt'll' 
sion between the rearmost parts of the tractor in the area between the 
two draft links and the horizomal line through the two lower hitl·h POIIIIS 
throughout the range of venical movemem of the hitch poims. Set· Fi!!:. 
4. The power take·off' master shield mav be removed. if necessan. to 
meet this dimension. 

J. Special Hitch Categories--Certain farming operations reqUIre du .. 1 
rear wheels and narrow spacing. Experience has shown that some IJr!!:e 
implements used in these circumstances require a special Categon ".Irrow 
Hitch. 

3.1 Special Category III Narrow Hitch (III-N)-This spnlJI hil( h 
diRers Ii'om the Categorv III Hitch in onlv one dimension; ndnwl,. Ihl' 
"Lower Hitch Poim Spredd" is H22.5 mm (32.38 in)/H25.:l mm I :I:! ~)O 

in) (same as Categon 11) .. -\11 othl'r dimensions lor the Clll'!!:O'" III·" d> 
Three Point Free·Link Hitl'h are the same as Calegorv III In 1.lhk, I d> 
and 2. 

3.2 Special Category IV Narrow Hitch (IV.N)-Thi, 'I"" 1.11 I lilt It 
dilkrs frOIll Iht' C.ltq~lIn 1\' hitch ill tht' 1,.lIo\\,ing dillH'II'IIIII'_ -I ''''''1 
Hitch Point Sprt'ad" i, (11'1 IIl1n CII;_lx illl/(l~~ IllIll Uti.:W 1111 "I "\1·111,,( 
.-\djustIlll·nt" is ,aIllt' .IS C.llq,(on III .. -\11 otht'r diIllellsioll' 1111 II,,· ( .• 1,'· d> 
gon I\··~ Thrt't'·Poilit Fn"l'·l.lIlk IIII( h .Ire the samt' .IS (:.,11'\("" I \ III d> 
Tahlt-s I and :!. 

4. Tractor Lift Force Capacity 
-4.1 Tractors shall han' Ihe 11I1I00\'Ing IlliniIllum lili Illn ( .. 1\.111.,"1<­

throughout the pO\\'l'I" rallgl'. ;It .1 distallcl' of ti 10 InIll (:! I 1111 III d,,· 
rear of the IO\\'l'I" hil!h pllints. \\'hl'lI tt'stt'd in 'I('l'onlalll'l' "ilh l:!x:I.· I ",I d> 
Procedure 1('1" \kaslll"lllg l.ih Fllr('t' L'Ilacit\ Oil .-\gTintlllll.lI 11.11 1"" 
Equipped \\'ith Thrl'e'Pllint Ilitch." 

4.1.1 Throug-h tiel k \\. Illaximum dr,",'hal" pOIH'r-:1 10 "/l \\ '/,.1\,11.11 d> 
pOWl'r. 

,---------- UPPER HITCH POINT A·OUUST""e .... r .... E .. 

~ 
{PTD 
UPPER LINK POI .... T 
TIRE CLEARANCE OF LOWER HITe ... 

1 '. __ -- :~~~TR ~1~:X~I~~7~AX) 
{ GROOVE ON PTO 

\" LIFT RANGE (LOWER LINK 

IrUPPEIO LI .... K 

t' . - .. ',' """~.-r"0~ 
.' ~ ~OWER LINK POINT7 

. 1-._ '0/ IT! -r 
LLOWE0___ : , \ LOWER HITCH IpOINT SPREAD7 

~~~T' '--;l-!f- -f-
l.LOWER HITCH POINT (""'N 

KEY 
SCALE· 1/10 

FIG. 3--DIMENSIONS ASSOCIATED WITH TRACTOR 
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<t> -Lt.:! .\ho"e 65 kW maximum drawhar power-:!O.15 kN plus 155 
"-i/kW drawhar power aho"e (;5 kW drawhar power. 

-t.:!.:! Through H5 maximum drawhar horsepower-52 Ib/drawbar <t> 
horsepower. 

<t> 4.2 In ('USlOmarv ilKh units. the expressions (Ir paragraphs -t.I.1 
and -t.I.:! are: 

-t.:!.3 .\ho"e H5 maximum drawhar horsepower--H20 Ih plus 26 Ihl <t> 
drawhar horsepower aho\'e H5 drawhar horsepower. 

/ 
.. -- / 

.. --~/ 

""'-'--"" / ----------...... •• ..,L...-----

FIG. 4-LOWER HITCH POINT TRACTOR CLEARANCE 

TAILE l-DIMENSIONS ASSOCIATED WITH IMPLEMENT 

Category I Category II Category II .. Category IV· 

-
mm In mm In mm In mm In 

- Min Mo. Min Mo. Min Mo. Min Mo. Min Mo. Min Mo. Min Mo. Min Mo. 

Uppo. Hitch Point 
Width inside 44.5 - 1.75 - 52.3 - 2.06 - 52.3 - 2.06 - 65 - 2.56 -
Width outside - 85.9 - 3.38 - 95.3 - 3.75 - 95.3 - 3.75 - 132 - 5.20 
Clearance radius for upper linka.b 57.2 - 2.25 - 57.2 - 2.25 - 57.2 - 2.25 - 76.2 - 3.00 -
Hitch pin hole diameter 19.3 19.56 0.76 0.77 26.65 25.91 1.01 1.02 32.0 32.26 1.26 1.27 45.2 45.5 1.78 1.79 

Lawor Hitch Point 
Stud diameter 21.84 22.10 0.86 0.87 28.19 28.45 1.11 1.12 36.32 36.58 1.43 1.44 49.7 SO.8 1.96 2.00 
linchpin hole distanceLb 38.86 - 1.53 - 48.52 - 1.91 - 48.52 - 1.91 - 68 - 2.68 -
linchpin hole diameter 11.68 12.19 0.46 0.48 11.68 12.19 0.46 0.48 11.68 12.19 0.46 0.48 17.5 18 0.69 0.71 
Lower hitch point spread 681.0 684.3 26.81 26.94 822.5 825.5 
Clearance radius for lower linka.b 63.5 - 2.SO - 73.2 -
Implement encroachment in front 

of lower hitch point if implement 
extends laterally behind tire - 12.7 - 0.5 - 12.7 

Implement Mo.t Height<-" 457 18 483 

• Some tractors with quick-o(Jttachable connectors require 140 mm (5 . .50 in) space for clearance 
above the -upper hitch point and below the lower hitch points. 

b Refer to standard for attachment of implements to agricultural wheel tractors equipped 
with quick-attaching coupler for three-point free link hitch. 

Tractor equipped with a standard category quick-attaching coupler for the three-point free.. 
link hitch requires an auxiliary attaching pin on the implement mast located 76 mm (3.0 in) 
for Categories I and III, and 101.6 mm (4.0 in) for Category II, below the standard upper 
hitch point. To facilitate attachment and detachment of the implement, a clearance zone 
milst be maintained 76 mm (3.0 in) rearward from and extending 104 mm (4.10 in) above 
and 216 mm (8.SO in) below thil pin. In addition, a clearance zone must be maintained 94 
mm (3.70 in) rearward from and extending 25 mm (1.0 in) above and 211 mm (8.30 in) 
below each lower hitch point. 

To focilitate the attachment and detachment of the implement with tractors equipped with 
a standard Category IV·N or IV quick -attaching coupler for the three-point free..link hitch, a 
clearance zone mUlt be maintained 85 mm (3.35 in) rearward from and extending 120 mm 
(4.72 in) above and 252 mm (9.92 in) below the standard upper hitch point on the implement 
mast. In addition, a clearance zone mUlt be maintained 94 mm (3.7 in) rearward from and 
~xtending 32 mm (1.26 in) above and 272 mm (10.71 in) below each lower hitch point. (The 
above dimension addition is relative ta the H dimension in Table 1 of SAE J909b.) 

, The malt height is not necessarily a mechanical dimenlion on the implement itself. It il 
a figure used in delign and if properly Uled for delign of both implement and tractor, a 

32.38 32.SO 963.7 966.7 37.94 38.06 1165 1168 45.87 45.99 
2.88 - 82.6 - 3.25 - 82.6 - 3.25 -

- 0.5 - 12.7 - 0.5 - 12.7 - 0.5 

19 559 22 686 27 

well performing interchangeable implement and tractor combination will be ochieved. Thil 
standard makes it possible to produce tractars and implemenh thot will give good performance 
in any combination; therefore, consideration to hitch veometry is essential. This make, it 
desirable to establilh a standard mast height and a ltandard mast adjustment within a working 
range, because these items influence the position of hitch poinh thot ..... common to both 
the implement and the tractor. 

Mast height is one of the essential foctors in eltablishing tho virtual hitch point of tho 
free-link system, draft signal for the draft-responlive IYltwm, Ioadl on tho linkage and hitch 
points, changel in implement pitch corresponding ta Changel in working depth, implement 
pitch when the implement is in transport posiHon, clearance of tho implement with the tractor, 
especially in transport position and clearance of the hitch linkl with tho implement or with 
the tractor, especially in the transport polition. 

When an implement malt haight il modo diH ...... t thon ltandard to accomplish some specific 
performance featu .. , care should be exercised ta insure thot tho desired performance is secured 
with tractors likely ta operate the implement. 

• Some Category II tractors aN deligned ta accommodato a 559 mm (22 in) malt height 
for optimum performance. In tho delign of implemenh for u .. on tho.. tractors c... should 
be taken ta invesHgote tho need for providing a 559 mm (22 in) malt height. Tractors thot 
are designed only for use with 559 mm (22 in) malt height mUlt be proporIy idonHfied. 

• See Section 3 for Category IV·N or III-N, Narrow Hitch, dimensionl. '" 
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