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KRAFT INTRODUCES NEW
EXCAVATING ROBOT WITH
FORCE FEEDBACK

Kraft TeleRobotics of Overland Park, Ks., has
announced that it has adapted its bilateral
force feedback technology for remote control
of a hydraulically powered excavator and
material handling system called HAZ-TRAK.
The primary markets for the system are the
Department of Energy and the Department of
Defense. The company is building a system for
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ulator.

The current HAZ-TRAK vehicle is a 7000
pound John Deere excavator, although the sys-
tem can be scaled up to a 70 ton system, ac-
cording to Steve Harbur, director of product
development at Kraft. Vehicle locomaotion is
provided by 2 independently controllable
hydraulic motors, each driving a single track.
The system can maneuver and work in soft
ground conditions, according to the company.
HAZ-TRAK also carries a hydraulically-actuated
dozer blade which can be used for grading,
backfilling, and leveling of the vehicle on
sloped surfaces.

The basic physical characteristics of the cur-
rent vehicle include: over-all height of 7 feet 10
inches, over-all width of 4 feet 11 inches, and
over-all length of 15 feet 5 inches with the arm
folded. With a bucket attachment, the arm has
a maximum dumping height of 9 feet 3 inches,
and a maximum reach at ground level of 15
feet 1 inch. Maximum digging depth is 8 feet 8
inches. The vehicle has a maximum speed of 2
mph from its 4-stroke, liquid-cooled diesel en-

gine.

The system is equipped with a viewing system
designed to provide the operator with camera
perspective for remote operation of the vehicle
and its arm. The basic viewing system includes
2 fixed color cameras for peripheral vision, and
a single pan and tilt-mounted color work
camera with auto iris, auto focus and zoom.

Control electronics are housed in an environ-
mental enclosure located in the cab area.
Modular design of the electronics simplifies in-
stallation and removal of equipment when
movement is restricted, according to Kraft. The
system’s master controller is a Kraft KMC 9100-
MC hand controller. This is a compact, 6 de-
gree of freedom force-reflecting master for
bilateral control of the excavator arm. Operat-
ing as a position-controlled, closed loop servo

an unnamed customer. The basic cost is
$350,000 to $500,000.

The system uses a master control scheme
where 1 hand controller oversees all of the
system’s functions. In this method, 1 operator
could control 2 vehicles. The tracked excavator
has a 360° turret, and the arm currently has 4°
of freedom. Harbur said that the company can
add roll and yaw dimensions to the manip-
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system, movements introduced at the control
arm by the operator are duplicated by the
slave excavator arm.

Force-feedback may be very useful in tasks
where an operator must be careful to avoid
damaging objects handled by the manipulator.
For example, the arm can be fitted with a
grasping end effector for grabbing drums con-
taining hazardous materials
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