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Hydraulic oil power, properly applied,

THE HYDRAULIC SYSTEM

1s recognized as one

of the simplest methods of actuating power or leverage to
operate a machine such as a Scraper or Bulldozer and make it
perform its various functions.

Most hydraulic oil systems which owmwmdo Scrapers, Bull-
dozers or similar machines have four principal parts, i.e.:

1.

2.

In addition to these t

A tank, or oll reservoir which contains the reserve
supply of oil for the system.

A pump, which takes the oil supplied by the tank and
forces it under pressure on through the system,

A control valve, which diverts the flow of oil to
elther end of the Jacks, or locks them in any
position and returns the oil to the tank at the
discretion of the operator. v

A Jack, or jacks, which receives the oil diverted
from the high pressure line by the control valve and
actuates the various functions of the machine such

as ralising, lowering or holding a Bulldozer blade or
loading or dumping a Scraper.

our principal parts of the hydraulic

m%MamSa:mﬁmmwmmo<mme moommmowﬁmm necessary on all systems,
such as: :

A,

The plpes and hose that carry the flow of oil from

the tank, through the system and return i1t to the
tank. ‘

The breather located on the tank which allows air,
which may have been Introduced into the system by a
leak in the 1line, or any other way, to escape, making
1t unnecessary to bleed the system. Also to prevent
dirt or any foreign matter from entering the system.

The pressure relief valve, which acts as a safety
valve to the system and diverts excessive pressure
built up by the pump, back into the tank. This relief
valve 1s adjustable to pressures from 0 to whatever

pressure necessary to operate the machine on which it
1s used.
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the control

“control valve

~the 0il in the - ACK JACK

Lower Position.
Here we see

valve on the
lower position.
The only dif-
ference being
that oil is
now being di-
verted by the

oiL
RESERVOR

- RETURN

—_—

OlL_LOCKED

to the top end
of the jack
cylinder while

bottom or base

end is being . nﬂ||l1|||hu :

forced by the o . . OIL LOCKED L&
advancin H . - .
UH md..OS dMWOSmU ‘VALVE IN HOLD POSITION BLADE LOCKED AT ANY POINT OF ._.n><m_9 3
the line and , q

back to the tank.

4, Valve
VALVE o Mwomﬁ Hum.m@l
on - In
PP | this position
sucton 7\ power ‘ ' the ports of -
— == the control
RETURN C valve are
== =/ " _ _ open allowing
‘ ——= , 011 to flow
freely from
“ one end of
( \ * the jacks to
_ the other end,
‘ A | _ Cross between
JACK JACK the two Jacks,
or enter the

8 | M return line
t(([. | LL to the tank,
; thus enabling

VALVE IN FLOAT POSITION BLADE FOLLOWING CONTOUR OF GROUND. 4 the blade to
raise or lower
freely accordg-

Ing to the ground conditions.

RELIEF VALVE

If the control lever is allowed to remain in raise or
lower position after the piston has reached the end of its
travel in either direction pressure immediately begins to build

‘up because of the oil being forced into the system by the pump.

This 1s the reason for having the pressure relief valve, and the
reason 1t must be placed in the high pressure line between the )
pump and the control valve or built into the control valve itself,

5
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THE HYDRAULIC CONTROL
SYSTEM

In ordgr to control the adjustment of heavy machinery, such
as tractor-mounted Bulldozers, the method which 1is better adapted
than any other 1s the use of hydraulic power., LaPlant-Choate
hydraulic control comes from a pump, mounted on the front of the
tractor, driven directly by the crankshaft. Thus any time the
engine of the tractor 1s running, power 1s available., This pump
subjects the oll in the system to pressure, a valve controls the
flow of the oil to jacks which apply the power to the tool. This
1s the most simple and efficient method of applying power to a
blade, for only a negligible effort is required to move the valve
control lever in order to raise or lower the blade. Response is
instantaneous due to the continuous flow of o0il which is delivered
to the Jacks, ‘ .

JACK

TANK

(U , |

CHE

_ In preparing the machine for operation, first check the oil
level in the oil supply tank. The tank should be filled within
S Inches of the top with engine lubricating oll, S. A. E. 20 in
winter and S. A, E. 40 in summer. (Note: a lighter oil may be
used In extremely cold climates and a heavier oil may be used in
‘the tropics). Caution: Always use engine lubricating oil.

The valve 1s designed with four control positions.

1. "Hold" position - lever should be parallel to the tractor
seat or crosswise with regard to the tractor.

m. “monm= womudposnHm<me:ocHacmw:HHoacmow»momwoa
Hold" position.

3. =uOss==bomHﬁHo: - lever should be pushed forward 45° from
"Hold" position.
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moving trees, stumps, rocks and other heavy objects. Therefore
when the lever 1s placed on "Hoist" and the blade doesn’t raise
immediately, the lever should be moved to "Hold" until the load

has been loosened up, or, in some cases, take only part of the
load.

In cold weather the blade should be raised and lowered
several times to mix the oil in the Jacks with the oil in the
supply tank, so all the oll will warm up and flow freely.

LUBRICATION CHART

GREASE GUN - i HYDRAULIC
- EQUIRMENT | FITTINGS SYSTEM
B61- Hydraulic CG-1 Summer SAE-30
Bulldozer Grease, , OE-30
General
Purpose No. Winter SAE-10
1 OE-10

(Note: A lighter oll may be used in extremely cold climates,
and a heavier oil may cm used in the ﬂﬂOwHom )

PREPARING THE BULLDOZER FOR OPERATION

Check the o0il in the Hydraulic System. The tank snould
be filled to Level mark on the gauge, with clean lubricating
0oll. (See Lubrication Chart above) SAE-10 in winter and SAE-
30"in summer,

CAUTION: Always use engine lubricating oil.

The 01l ‘Supply Tank and Hydraulic System, requires
approximately twelve gallons of oil for satisfactory
operation.

When fi1lling the system the Blade should be raised and:
lowered so all the pipes, hose, and Jjacks will be filled
with o0il before the final check of the oil level gauge.
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OPERATING INSTRUCTIONS

Check the oil in the mwawmnwuo System.

The tank should be filled to "level” mark on the gauge
after the system has been filled by 1lifting the blade and low-
ering it several times.

When the operator first gets »n the tractor, with the
engine running, he should practice 1lifting and lowering the
blade, to get the feel of the controls and to find out which
movement of the lever 1ifts the blade and which lowers it.

One of the most important things in owmamwunm a Bulldozer
1s to be able to 1ift the blade slowly each time and to lower
1t the same way. This will prevent digging holes and will make
a smooth even cut. .

,Hd 1s much easier to make a smooth cut if the blade is
kept full so the material can be seen above the blade.

When this amount of material i1s being moved, 1t will fil1l
all the uneven spots ahead of the blade and leave Hm<oH ground
over which the tractor can travel.

When cutting hard material and the engine becomes overe
loaded, the blade should be 1lifted slightly. The most satise
factory way to prevent the Engine stalling is to release one
steering clutch, which cuts the, load on the engine in half.
The control lever should be placed on hoist or 1ift simultane~
ously lifting the blade mHHWSdH% and as the engine picks up,
the steering clutch should be released, placing the full load
on the engine. .

NOTE: By releasing the steering clutch, the tractor does not
stop traveling forward but will swing slightly to the side, on
which the steering clutch is released, thereby losing pav* of
the load off the opposite end of the blade, which 31liminates |
11fting the vwmao.oso:m: to be noticeable in the cut.

If the master clutch, (or flywheel clutch) is disengaged
when 1ifting the blade to prevent the engine stalling, the

11
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THE JOB FOR A BULLDOZER

- Bulldozers are primarily designed for piloneering trails
through hilly or mountainous country, for clearing right-of-way for
roads, mirports, camp-sites, reservoirs, training bases and similar
projJects. They are especially useful in the construction of ramps
and in the building of trails through dense Jungle. Handling rocks,
logs, stumps and debris is easy and practical with these efficient
units.

Another useful field for the-Bulldozer is in auauomaum and
backfilling work, such as oil field pipeline, tiling, sewer and
other similar work. Open pit mines find them invaluable in stripping
and haul road construction. Road builders fill in around culverts,
bridge abutments and use them for traffic by-passes durling road
construction. Most contractors on industrial plant wxvmzmpos Jobs,
do much of their excavation work with Bulldozers and backfilling
around basement walls 1s economically and efficiently done with the
same tool.

13
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HILLSIDE WORK

To start a cut or
roadway on a sidehill, with
~The rigid blade of the
Bulldozer, it 1s a 1little
more difficult than with
the adjustable blade of the
trailbuilder, but it 1is
possible and a very good
Job can be done if the fol-
lowing instructions are
followed.

‘There are several ways
of leveling the tractor be-
fore starting the cut in
the hillside.

First: Start the cut
at the most
level point on
the roadway to
be opened.

Second: Make a cut for the upper track to travel in by
v dropping the blade and gouging out a channel
ibout twice the length of the tractor, or by
pushing up a mound of earth for the track on
the low side to travel on.

OPENING CUT FOR 2 TO | SLOPE 294}
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MAKING A FILL

When making a f£111 and the material is to be pushed sever-
al feet, 1t 1s advisable to push the material over the same
path each trip, thus the material that spills off the ends of
the blade will form a channel enabling the operator to push
larger loads each trip. - :

MAKING FILL OVER o=r<qu _ 1293

If the material is to be placed in low places where there
1s mud or water, the blade should be lifted and the material
dumped before entering the mud or water, thus building the fill
up from the side the material 1s gathered. The tractor should
be kept on the material being pushed in, but it may be possible
to travel a little farther forward, with each load, building
M:m f£111 up above the water level and packing it at the same

ime. , ,

Do Not push the full load into the fill and then stop the
~tractor and back away from the load, always 1ift the blade
slightly and lose the load in a thin layer under the blade
while traveling forward. Every load should be spread in the
same manner. .

The above also applies to making a fill over a culvert,
always spill the material under the blade before reaching the
culvert until the fill has reached the height of the culvert,
and to the desired height above the culvert, to support the
~welght of the tractor when crossing it. Always be sire there
has been sufficient material placed over the culvert to sup-
port the weight of the tractor before crossing. On some cul-
verts it 1s necessary to make the f£111 from both sides before
crossing. , , , .
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Therefore, when the ma-
terial 1s pushed ahead
of the blade and as it
approaches the pit, the
blade should be raised
and the material is :
spilled under the blade
so that there 1s always
dry earth under the
tractor, Repeated
passes until the pit is
filled with dry materi-
al will eliminate the
danger of the tractor
bogging down in the
slush.

-

After an ensilage pit has been filled with feed, in most
cases 1t 1s desired to cover this feed with the owumusmw earth.
The same procedure is followed for this as is used with slush

pit f£11ling except that even more care must be exercised in
keeping the fill material to the proper depth, and Hn m<oHaHum

damage to the trench walls.

FINISHING AND LEVELING

When 1t is desired to
level and finish a Job,
where the material is very
uneven, but not hard, the
tractor should be placed
on as level a place as
posslble before droppling
the blade to make the
first spread or cut, or
for dragging the material
by reversing the tractor,
a small place can be
leveled in either of dﬁ@
above operations.

After a small section
has been leveled for the
tractor to work from, the
blade should be lowered to
the ground line with the
tractor in low gear and
the throttle opened Just
enough to slip the tracks
or to prevent stalling.
Drive forward watching the
end of the blade to see
that 1t does not dig or
cut below the finished
section. Continue forward
until you have lost control
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Where material has been cast out by shovel or other means
and 1t 1s desired to remove 1t from the edge of the cut, as in
the case of industrial building basements, quarries or other
proJjects where 1t is impossible to get in back of material to
push, the blade may be 1lifted up and over the material, dropped
on the opposite side, locked in the "Down" position, the trac-
tor reversed and the material dragged away. The material may
then be spread in the usual manner.

REMOVING SNOW FROM TRAILS, ROADS,
HIGHWAYS AND DRIVE WAYS

Light snows and even heavy drifts can be moved with the
Bulldozer. :

If the snow 1s to be cast off the road, the snow will-cast
better when the tractor is traveling in the higher speeds.
After making a pass or two and trying the different speeds, it
can be determined which speed will be the most efficient. In
most cases the higher speeds can be used; and with the higher
speed several miles of road may be kept open.

Sometimes it 1s necessary to push the snow out of a cut on
the road or out of a drive way where 1t can’t be cast to the
side. First, open up a channel near the center of the road by
pushing through.

In most cases it 1s advisable to wm&swz,ps reverse gear un-
less the distance is too great. Always eliminate turning when
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