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Disclaimer

The information contained in this report has been developed for
the guidance of employees of the member States, Provinced, Federal
Agencies, and Cooperators. The NFFS assumes no responsibility
for the interpretation or use of this information by those member
organizations.

The use of trade, firm or corporation names is for the information
and convenience of the user. Such use does not constitute an
official evaluation, conclusion, recommendation, endorsement, or
approval of any product or service to the exclusion of others
which may be suitable.

Cover photo: Michigan Hydraulic Fireline Plow mounted on a
Wisconsin JD-450 Tractor-Tanker.



REC #18 - EVALUATION OF MICHIGAN CRAWLER FIRE PLOW AND FLOATING HITCH

The plow is an efficient trench digger. One of the most
ancient tools, the agricultural plow has been adapted and improved
into a specialized and highly effective fire suppression tool.

A1l fire plows in current use are specially designed for fire
control work and bear only a general resemblance to their
agricultural ancestors.

Horse-drawn agricultural plows early demonstrated their
usefulness for fireline construction, but were handicapped by
lack of power for tough plowing situations. The introduction
of tractors overcame the power difficulty, but made heavier
and sturdier plows necessary. While, agricultural plows proved
useful, it soon became evident that the unique situations en-
countered in fire suppression work demanded a plow designed
especially for fire control use. The state of Michigan pioneered
the development of heavy-duty fire plows.

Michigan's early development work focused on modifying or
adapting existing agricultural plows for use in fire control.
This approach was abandoned in the 1930s when Michigan decided
to design, test and manufacture a custom plow for fire control
use. Early tests soon established that double bottom middie-
buster type plows were superior to single bottom plows for
fireline construction. They were more efficient and produced
wider firelines, This testing led to the development of the
sulky plow. Approximately 80 of these plows were constructed
for use with crawler-tractors. From 1935-50 the sulky plow
was the single most effective fire control tool used in Michigan.

Following World War II, there was rapid growth in the
hydraulics industry and components (pumps, cylinders, valves
and hoses) became widely available. Hydraulic technology was
soon applied to fire plows. Side by side tests of hydraulic
plows and sulky plows made it apparent that the hydraulic plow
system was vastly superior to cable or manually operated plow
systems. The hydraulic plow offered greater mobility and ease
of handling.

Michigan began developing a hydraulic plow system in 1949.
Early development work concentrated on scaling down the sulky
plow and establishing the geometry for the plow linkage to
Tift and operate this smaller plow. By 1954 the hydraulic plow
was perfected and began to be widely used for fire control work
in Michigan. The Michigan plow design has been refined and improved
over the years. The most recent improvement has been in the plow
hitch system.



In the Tate 1960s the Roscommon Equipment Center developed
and began testing a floating hitch for their tractor (and truck)
mounted plows. The floating hitch is a parallelogram-type
linkage that allows up to 8 inches of vertical movement while the
plow is in "float" position.

The floating hitch has many advantages over the hitch used
previously. The floating hitch increases the operational
capability of both operator and equipment in esveral ways.

1. Depth control of the plow is greatly enhanced. Precise
depth control is particularly advantageous in the spring
when the ground may be frozen a few inches below the
surface, It is possible to adjust the plow depth so that
only the thawed portion of the ground is plowed.

This conserves time and is easier on equipment. There
are many other plowing situations when accurate depth
control is desirable.

2. When the hitch is in the float position the plow
automatically compensates for uneven terrain and for
the pitch of the prime mover. This feature allows the
operator to maintain a constant depth and production
rate with relatively few "skips" in the plow line. (Figure 1)

Figure 1. Tractor with Michigan plow building fireline.



3. When difficult plowing conditions (frozen ground,
tough root system, etc.) are encountered the hitch
can be used to force the plow into the ground and
lTocked in this position. This prevents the plow from
rising up out of the ground.

4. 1In 1973-74, plows with floating hitches were mounted
on crawler-tractors in Wisconsin, Maine, Missouri
and New Jersey for field testing in these areas.
Feedback from these users has, with few exceptions,
been very favorable. 1In 1970, Michigan adopted the
floating hitch for use on all (approximately 150)
of its tractor and truck mounted fire plows. Most
plow units in the state are presently equipped with
the floating hitch. The fire plow is still the most
effective fire control tool in Michigan, and indica-

tions are that it will remain so in the forseeable
future.

One point that needs to be emphasized is the need for
comprehensive training in the use of the fire plow and floating
hitch. In recent years, some fire equipment has beccome so
sophisticated that it has exceeded the user's understanding of
how the equipment works. Thorough training will bring operators
up to the level of their equipment. Well trained operators
get more performance from their equipment and experience fewer
breakdowns. The Michigan plow, a highly refined piece of
equipment, has been tested and proven operational, but operators

need training to get maximum benefits and performance from the
unit.

Completed plans for the Michigan plow and floating hitch are
not included in this report as the plow bottom design is under-
going a complete revision due to the unavailability of commercially
manufactured parts. Another REC project (No. 29) is investigating
welded components for the plow to eliminate this problem. Complete
plans for the fire plow and hitch will be available from REC in
the near future.
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