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The three-point implement hitch
came into general use after 1939 fol-
lowing a development period of about
twenty years. Three - point hitches
have gained popularity because the
implement and tractor become a
compact unit easily maneouvered in
limited space. Control of the imple-
ment and transportation from field
to field are simplified when an imple-
ment is attached by a three - point
hitch.

The two main types of three-point
hitches in general use have been de-
scribed by Clyde (1). The first type,
known as the free-link hitch, is so
named because the lifting links are
free of any load during normal opera-
tion. The depth of operation is con-
trolled by adjusting the length of the
top link which controls the angle the
implement makes with a plane paral-
lel to the soil surface. Because the
links are not parallel this angle
changes as the implement enters the
soil. The implement will then reach
equilibrium at some point determined
by the length of the top link. The
second type, the restrained link hitch,
derives its name from the fact that the
lift links hold the implement in the
desired operating position. The con-
figuration of the linkage is such that
the implement seeks a depth greater
than that desired before reaching
equilibrium. The hydraulic system
controls are connected into the link-
age system so that either the draft or
the position of the implement may be
used to control the hydraulic system.

Advertising statements discussing
the virtues of mounted implements
stress the increase in traction resulting
from carrying the downward forces of
implement weight and soil reaction
on the tractor. Clyde (1) and Heitshu
(2) have presented analyses of the
statics of tractor-implement combina-
tions and have calculated rear wheel
reactions under assumed loads. Rogers
and Johnston (5) have measured
forces in the links of a free-link, three-
point hitch, in which the links were
fitted with hydraulic cylinders. Very
little published material presenting
results of measurement of forces in a
fixed-link implement was found, al-
though undoubtedly such information
is in the files of several tractor manu-
facturers.
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This paper discusses the use of elec-
trical resistance strain gages in mea-
surement of forces in a fixed-link im-
plement hitch, the statistical design
of an experiment to facilitate estima-
tion of simultaneous strain readings
in five links when only two-channel
strain recording equipment is avail-
able, and the results of one field test
with a mounted plow.

EXPERIMENTAL EQUIPMENT
AND PROCEDURES

A Ferguson Model TO-85 tractor
and Dearborn plow with two 14-inch
bottoms were chosen for this study.
The tractor and plow, blocked up in
plowing position and with the links
partially seen in phantom, are shown
in figure 1. The tractor is equipped

Figure |. Three point implement hitch showing
position of links.

with a two-position hydraulic system?.
The system may be set to keep the
implement in constant position in re-
lation to the tractor, or it may be set
to keep the draft of the implement
constant. The only change from a
standard linkage was that both hanger
links were adjustable. The left hanger
link, however, was set to the same
length as the standard fixed link.

The weight distribution of the
tractor was determined by weighing
the front and rear separately, and by
weighing the right and left side sep-
arately. When the sides of the tractor
were weighed the left side was raised
six inches above the right side to
simulate a plowing position. The
weight distribution is given in table

1For a description of the action of this
system see “The New Ferguson Hydrau-
lic System: How it works”, Farm Me-
chanization 8, No. 89: 345-347, 1956.
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I. The dimensions of the tractor are
given in figure 2. The forces shown
in figure 2 will be discussed later.

TABLE I. WEIGHT DISTRIBUTION
FOR TRACTOR ONLY

Component Weight — 1bs
Rear Wheels 1880
Front Wheels 1090

Total 2970
Left Wheels 1350
Right Wheels 1620

Total 2970

Figure 2. Dimensions of Tractor and Linkage.

Link forces under field operating
conditions were determined from
strain measurements in the links. SR4
type C7 strain gages were affixed to
each of the links (numbered 1
through 5 in figure 1). The two bot-
tom links were milled down 5 inches
ahead of the rear ball joint for ap-
proximately 2 inches to a rectangular
section 114 inches by % inch. Gages
were then attached to this milled
down section as follows: on the top
link 4 inches ahead of the rear ball
joint, and on the male section of the
adjustable hanger links 3 inches above
the upper end of the threads. The
strain gages were placed on the links
and connected into a bridge as shown
in figure 3. Two model BL-320 Brush
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Figure 3. Arrangement of strain gages and electrical
resistance strain gage hookup.






