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A miniature harvester to harvest
green forages for feeding trials with
a limited number of sheep was de
scribed earlier by Kemp and Pigden
(1). While suitable for this purpose,

its capacity was too small to provide
material for feeding trials with cattle.
Moreover, transportation was a prob
lem since a vehicle was required to
transfer the unit to and from harvest
ing sites and to haul the cut forages.
A compact harvesting unit, including
tractor, harvester and forage wagon,
was required which would have (1)
sufficient cutting capacity to supply
forages for cattle feeding trials, (2)
manoeuverability in small plots or
fields and around buildings, (3) the
ability to cut without contaminating
uncut forage, (4) good roadability
and relatively high road speed with
cutter head attached to enable quick
transport of the entire unit to and
from multiple harvesting sites, (5)
one-man operation including quick
and easy coupling of the unit for field
operation. Standard field crop har
vesters did not meet many of these
specifications so a special unit was
designed.

CONSTRUCTION

AND DESCRIPTION

The crop harvesting unit as shown
in Figure 1 is a combination of a

Figure I. General of Compact Harvester.

two-plow tricycle tractor, a flail-type
cutting head with hood and chute
attached and a two-wheeled rubber-
tired trailer pulled by the tractor
drawbar. The complete unit is 211/2
feet long and 8 feet wide.

The cutting head is positioned in
front of the right rear wheel by an
offset drawbar frame attached to the
front of the tractor. It is supported at
the front by a tractor-powered, 8-inch
stroke hydraulic cylinder and at the
back by two closely coupled caster
wheels with 4.00 x 9.00 pneumatic

tires. The hydraulic cylinder is at
tached to an overhead arm by ad
justable linkage tied into the drawbar
frame. A hinged drawbar linkage,
which connects the cutter head to
the drawbar frame, allows the caster
wheels, and hence the cutter head, to
follow the contour of the ground,
while the hydraulic cylinder controls
the actual height of cut.

Excessive shimmy of the caster
wheels at high road speed was a prob
lem encountered in early tests of the
unit. This wheel shimmy has been
eliminated by the use of two specially
designed 1-inch-thick rubber spacer
washers on the standards of the caster
wheels. The washers, as seen in Fig
ure 2, are bored undersize to fit tight
ly on the top end of the standards.
The washers are not free to turn
with the standards, and thus act as
a brake to prevent free castering or
shimmy.

The 3-foot cutter head consists of
a horizontal rotor equipped with 16
direct-throw flail-type cutting ham
mers enclosed by a hood which ex
tends into a 9-foot chute to deliver
the cut material into the trailer. The
rotor consists of a length of heavy
duty 3-inch pipe fixed to a 1Vz inch
shaft. Added weights are required on
the rotor for dynamic balance. The
rotor drive is taken from the tractor
belt-pulley shaft at 1200 r.p.m. by
a telescoping p.t.o. drive assembly,
through a 1:1 directional reversing
gear box and to the 1800 r.p.m. rotor
by 3 "B" section "V" belts. A centri
fugal clutch of 10-20 h.p. capacity is
employed in the "V" belt drive and
set to engage at half tractor throttle.
This provides a convenient method
of stopping the rotor between cutting
operations in the field by tractor
throttle control as the tractor em
ployed lacks an independent clutch
for the belt pulley drive. The belt
pulley shaft is fitted with a p.t.o.
splinned stub shaft so that the quick
coupling method of p.t.o. drive as
sembly selected for the job could be
adapted to the tractor. The drive as
sembly is partially shown in Figure 2.

The trailer is a commercial two-
wheel rubber-tired unit rated at one-
ton capacity. Plywood sides and ends
have been added to the original 4W x
8V2 x V steel box so that the top
dimensions of the box are now 7' x 8'
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Figure 2. Drive Assembly for Rotor and a View
of a Caster Wheel Assembly.

and the depth 4' and the box now
holds about 1600 lbs. green material
when fully loaded. The plywood ends
were made removable for unloading
of the forage. Plywood dividers can
be placed in the box to separate up
to lour different types of forage if
desired.

OPERATION AND DISCUSSION

The compact harvesting unit has
successfully fulfilled the original re
quirements. The unit is very man-
oeuverable, easy to handle in trans
port, capable of road speeds up to
10 m.p.h. and will efficiently harvest
grasses and legumes for animal feed
ing trials. The operations of coupling,
and uncoupling the units, cutting,
transport and unloading can be
handled easily by one man. The two-
plow tractor supplies ample power
for field and transport operations.

The unit can be made ready for
field operation in 5 to 10 minutes.
The cutter head is attached by man-
oeuvering the tractor into a position
at an angle to the cutter head with
the right rear wheel in its approxi
mate position as illustrated in Figure

Figure 3. The Tractor in Positi.
final Hook-up Position.

Swing into

3. The front wheels are then cramped
sharply to the right with the right
rear wheel fully braked and the front
end of the tractor is swung in an arc
into position. The hydraulic cylinder
is attached and used to lift the front
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A variation in the inlet design (Fig.
4), consists of a canopy inlet with an
end plate attached. This is a simple
design, and according to laboratory
tests (1), no significant vortex action
or scouring occurred if the end plate
and canopy length were varied with
the pipe slope. (Table in Fig. 4).

CANOPY INLET

FOR

CLOSED CONDUIT SPILLWAYS

DIMENSIONS OF THE CA

Figure 4. Plan of a canopy inlet for closed conduit
spillways.
Final Hook-up Position.

Another variation as reported re
cently (3), consists of an anti-vortex
plate of dimensions 1.5 D by 1.5 D
(D = pipe diameter) placed above
the pipe inlet. This is considered the
best anti-vortex device, considering
its low loss coefficient and its vortex
inhibiting ability.

Concrete Cutoff Wall

This type of spillway (Fig. 5) may
be regarded as a series of concrete
walls spaced at intervals across the
floor of a natural or cut spillway in
order to reduce the water velocity to
the extent where erosion will not oc
cur. This type of spillway can be
used to take care of high prolonged
flows. Serious erosion has been check
ed on wide spillway channels at a
moderate cost by this method. Excava
tion of a trench 8V2 ft. in depth and
10 in. in width is done with a trench
ing machine. Forming is not required
except for the part extending above
ground level. A drop of two feet is
made at each wall and an additional
drop of one foot is made along 50 feet

of ground surface between each wall.
This type of spillway construction is
limited to long spillway channels on
a moderate grade.

Polyethylene Film

Heavy polyethylene film is coming
into more popular use for erosion
control on spillways for small farm
ponds. This is particularly adapt
able for use in preventing undercut
ting of rock drop structures. The film
is advertised by manufacturers to re
main flexible in temperatures to -60°F
and will withstand up to eight years
of weather exposure. A variety of
weights of the material are on the
market.

SUMMARY

Well grassed natural spillways can
have slopes up to 3.5%. A trickle
spillway will control erosion on nat
ural spillways with slopes exceeding
5%.

The maximum grade of a cut spill
way with no vegetation should not
exceed 1% and not more than 3%
with protective vegetation when ter
minated onto spreading areas.

Natural or cut spillways should be
well drained.

Closed conduit spillways with pipe
conduits and a hooded inlet with an

anti-vortex wall have excellent flow

characteristics, are simple in design,
easy to install and relatively cheap.

Closed conduit spillways with a
hooded or canopy inlet and end plate
have a definite place in closed conduit
spillway design.

Concrete drops are recommended
for erosion control on long spillway
channels of a moderate grade.

Polyethylene film has a place in
spillway erosion control.

Moderate cost spillways as described
are particularly adaptable to prairie
conditions where yearly peak flows
generally occur while the frost is still

SPILLWAY EROSION CONTROL
BY

CONCRETE CUTOFF WALL

NOTE CONCRETE WITH 1/2" 0 STEEL REINFC
12 SPACING BOTH WAYS
EXCAVATION BY TRENCHING MACHINE

Figure 5. Plan illustrating spillway erosion control by concrete cutoff wall.
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in the ground. High flows of short
duration can be handled by natural
or cut spillways and erosive trickle
flows can be handled by low cost
pipe spillways. These low cost spill
ways with size adjustments can be
economically used in more moderate
climates.
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end of the cutter head to facilitate

the attachment of the drawbar link

age. The p.t.o. drive assembly is then
slipped on the belt pulley drive. Last
ly, the trailer is attached to the draw
bar. To detach the unit the procedure
is reversed.

In field operations, under condi
tions requiring considerable man-
oeuvering, the unit will harvest 1600
pounds of forage in 15 to 30 minutes,
depending upon the height and dens
ity of the sward. With 1800 r.p.m.
rotor speed, the average length of
chopped material is about 3.5 inches,
somewhat shorter than generally ob
tained from flail-type harvesters. With
the present hydraulic system, it is pos
sible to leave a stubble of 14 to 2

inches, making it convenient to pro
gressively sample horizontal segments
of the sward. Where greater range of
selection of sward is required, the
unit can be designed with a 16 or
24-inch stroke hydraulic cylinder.
Since the uncut crop is not trampled
by any of the wheels of the harvesting
unit, the cut herbage is free of soil
contamination from this source.
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