Revolutlonary “Driverless” Tractor

Terry Anderson started from scratch to build
a better tractor. Making its debut this fall at
the Big Iron Farm Show in West Fargo, N.
Dak., his “driverless” tractor does nearly
everything a traditional high horsepower
tractor can do. But he says it does it better
and for half the price. Named the Spirit, the
shiny gold tractor is powerful and simple.
Instead of a transmission, differential and
axle, it has 2 powerful engine/generator sets
that drive 4 electric wheel motors.

“We set out to build a reliable tractor with
the most practical components we could
find,” says Anderson. “We have had lots of
help from companies that believe in what
we are doing. Wherever possible, we use
off-the-shelf parts. Anything on this tractor
can be repaired in a couple hours. It will
require minimal parts inventory.”

Anderson is a “retired” consulting engi-
neer and serial entrepreneur who has started
and sold 7 companies over 35 years. He got
the tractor idea while visiting a farming
cousin about 13 years ago. After pointing
out all the features he would never use on a
big, expensive 4-WD, the cousin challenged
Anderson to come up with a better design.
With the help of a network of 47 profession-
als he had worked with before, he decided
to tackle the challenge.

“Tractor architecture basically hasn’t
changed since the 1920’s,” says Anderson.
“After studying the problem, we realized
we could build a 200 hp tractor for less than
$100,000 and achieve comparable savings
on larger machines.”

Durability, simplicity and, where needed,
redundancy were his goals. The tubular steel
frame on the 8 1/2-ft. wide tractor is fash-
ioned after General Electric railroad engines.
The design offers strength, yet flexes as it
travels over uneven surfaces. The width and
the weight (maximum 30,000 Ibs.) make it
street legal.

Twin 4-cylinder, 202-hp diesel engines,
each with their own 150 kW AC alternators,
offer redundancy and efficiency. Together
they put out more than 400 hp (optimal
output is still being evaluated). Even if one
fails, the second can power the Spirit out of
the field and back to the shop. In transit or
with lighter loads, one unit can shut down,
saving fuel. Anderson says diesel/electrics
can produce horsepower 15 to 25 percent
more efficiently than a traditional diesel and
will last longer.

“If properly maintained, the Spirit has an
estimated 25,000-hr. service life with 500-hr.
service intervals,” he says.

The entire electrical system is designed for
safety and long life. The generators are con-
nected by 3/4-in. cable from the 650 VDC

bus directly to the wheel motors. There are
no plugs to come loose or cause problems.

The wheel motors are the most widely
used 4-pole induction motors designed to
serve as rims for the truck tires at each end
of the tractor’s 25-in. wide tracks. Again
durability and longevity rule. All bearings
on the motors are oil lubed and cooled.

Drive wheels front and rear eliminate the
stress that occurs with single drive units and
the complexity of controlling two mechani-
cal drives.

“Coupling front and rear wheel motors
electronically is simpler and less expensive,”
explains Anderson. “With the computer
control of the electric drive wheels, we can
control wheel slippage and other factors with
unbelievable accuracy.”

Unlike traditional tracked tractors that
turn if traction is lost on one side, the Spirit
has a traction control system that uses the
implement being pulled as leverage. It in-
stantly moves power from one track to the
other without slowing down and continues
on course.

At first Anderson envisioned a tractor with
acab. About three years ago he decided to go
“driverless”. Farmers he talked to described
worrying at harvest about getting fall tillage
done. “With our autonomous tractor, they
can have one pull a grain cart to unload the
combine while another one operates tillage
equipment,” says Anderson. “The combine
operator can control the one on the grain
cart, and the other can work on its own.”

Unlike other companies working on “driv-
erless” tractors, Anderson says GPS is not
dependable enough to control the machines.
Instead he opted for dual ag positioning
systems that map and control the tractor’s
path. Two positioning controllers and two
safety controllers rely on lasers and radio for
accurate positioning and collision avoidance
at all times, even on hilly terrain.

“There are 10 computers on the tractor, 2
involved with navigation, 2 monitoring and
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controlling tractor operations and compo-
nents, 4 managing the drives and 2 managing
the hydraulic system,” explains Anderson.
“The navigation and tractor controllers are
constantly verifying where the tractor has
been, where it is, and where it’s going. If
they aren’t in agreement, the tractor will
shut down.”

Once the unit has been “guided” around
the field, the controllers ensure the unit stays
within field boundaries. Matching touch
screens on either side of the tractor can be
used to program the tractor for field opera-
tions. Steel doors protect the screens when
not in use.

“To set up a field, just go to the edges and
pound in pipes to mount the simple 4-in.
dia. by 6-in. solar-powered transponders,”
explains Anderson. “You use those same
locations in the field from then on.”

Using the touch screens, the operator in-
puts data such as implement size in answer
to queries from the computer. If left to itself,
the computer will determine at what point
a disk or planter should be lifted for an up-
coming turn or returned to ground contact.

“If an operator prefers, he can over-ride
the computer with alternate instructions,”
says Anderson. “Should the tractor shut
down, the screens will tell the operator why
and request instructions for what to do next.”

Reading signals from the transponders,
the controllers adjust the flow of power ev-
ery 100 milliseconds according to position,
status and where the tractor is to go in that
amount of time. If there is a problem, it will
shut down instantly.

“These controllers have been used for 20
years in the north Atlantic to control ships
servicing oil rigs so they don’t hit the plat-
forms,” says Anderson.

Contact: FARM SHOW Followup, Au-
tonomous Tractor Corp., 4302 13th Ave. So.,
Suite 4 #234, Fargo, N. Dak. 58103 (ph 701
429-3964; spirit@autonomoustractor.com;
www.autonomoustractor.com).
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