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TO THE OPERA TOR 

Before you start your Galion Motor Grader, take a few 
minutes and read through this manual. It has been pre
pared to help you properly operate and maintain your 
grader. After you have read through it, put it with the 
motor grader so it can be referred to regularly . 

Your Galion Motor Grader has been designed to give 
you many thqusands of hours of dependable, trouble 
free service if it is properly operated and maintained. 

THE GALION IRON WORKS & MFG. CO. 
General and Export Offices Gal ion, Ohio, U. S. A. 
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SPECIAL INFORMATION 

Upon receipt of grader, insert the following information 
for future use: 

Engine Model No. 

Engine Serial No. 

Transmission Serial No. 

Axle Serial No. 

Tire Size & Ply Rating 

Attachments: 



SECTIO I 

GENERAL DESCRIPTION 





Fig. l 

Galion Model 160-L grader has been carefully designed and built to give years 
of service. Only the highest quality of materials and skilled craftsmanship 
has been employed throughout the construction of this grader. 

The material outlined in this manual has a direct and positive bearing on the 
cost of operation, maintenance, and length of life of this machine. The care 
with which these instructions are carried out will determine the overall main
tenance cost and success of operation. 
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GENERAL DESCRIPTION 

DIMENSIONS: 

Overall length 
Overall width 
Height with cab 
Wheelbase 
Tread, Front & Rear t tot 
Turning radius 

ENGINE SPECIFICATIONS: 

Horsepo~1er 
Bore & Stroke, inches 
Displacement, cu. in. 
Number of Cylinders 
Cycle 

SPEEDS: (Variable by Governor Control) 

Forward or Reverse: 
Fi rs t 
Second 
Third 
Fourth 
Fifth 
Sixth 

SHIPPING WEIGHT (approx . ) 

CAPACITIES (U.S. Gallons): 

Fuel Tank 
Engine Cooling System 
Engine Crankcase 
Air Cleaner 

TIRE PRESSURE, PSI* 

14 . 00 x 24 - 10 PR 
14.00 x 24 - 12 PR 
17.5 x 25 - 12 PR 

MODEL 160 SERIES "L" 

Cummins (HR - 160-CI) 
160 

5 1/8 X 6 
74 3 

6 
4 

. 7 - 1.8 
1.2 - 3.1 
2. 1 - 5. 2 
2.7 - 6.9 
4. 5 -11 . 4 
8.0 -20.D 

28,100# 

90 
9 
7 

Ory 

30 
35 
30 

28' 
8 I - 3" 

10' - 10 1/2 11 

1 9 I - 2 II 
6 I - 10 II 

36 I 

G.M. (6-71) -,~ 
4 1/4 X 5 

425.6 
6 
2 

.7 - 2.2 
1.2 - 3.8 
2 . 1 - 6 . 2 
2.7 - 8.0 
4.5 -13.2 
8 . 0 -23.0 

28,100# 

90 
9 
7 

Ory 

*May be increased 50 % for work or travel on improved or paved surfaces. 
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GENERAL DESCRIPTION 

These illustrations show various types of work done with a grader: 

1074 

Fig. 2 Bank Cutting 

Here the grader is riding the bank. This 
is normal as long as the slope can be held 
as shallow as 3 to l. Steeper banks should 
be cut as shown in subsequent illustrations. 

Fig. 3 low Ban Cutting or Grading 

The grader is cutting bankslope with mold 
board extended to the side. This is gener 
ally the proper method of low bank cutting. 
Finished ban slope is made in this matter 
(Fig. 3). 
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Fig. 4 Ditching 

Cutting a ditch at the bottom of what will 
be the bankslope. As the dirt is cut out 
of banks or out of ditches, it is spread 
on the new road bed or sometimes hauled 
away to fill low spots or widen narrow 
portions of the road. 

Fig. 5 High Bank Slopes 

Banksloping a high bank. A ditch will be 
cut along the bottom of this ban upon the 
completion of the banksloping operation. 



GENERAL DESCRIPTION 

[078 

Fig. 6 Maintenance 

The surface must be maintained or kept 
smooth for high speed travel after roads 
have been properly ditched for drainage. 
This grader is smoothing the surface of 
an existing road. 

Fig. 7 Scarifing 

It is necessary to scarify the surface prior 
to re-working when road surfaces covered with 
such materials as gravel, crushed stone, or 
bituminous paving become too rough for travel. 
The scarifier is used since the material is 
usually too hard for the blade to cut. The 
grader in Fig. 7 is scarifing oil black top. 

-4 -

Fig. 8 Mixing Surface Courses 

Sand, gravel, crushed stone, or s 1 ag is 
applied to give a road a stabilized or all 
weather surface. It is then covered with 
tar, asphalt, road oil, or other binder 
material. The aggregate and binder are 
thoroughly mixed by blading it back and 
forth across the road unti 1 the desired 
mixture has been obtained. 

In Fig. 8, the grader is spreading the 
material evenly over the surface after the 
mixing phase. The surface will be rolled 
with rollers or allowed to become traffic 
compacted depending upon the character or 
type of material used. 
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CIRCLE TRANSMISSION 

Fig. 9 Component Grader Parts 

Know these components and their common names. 
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SECTIOrl II 

OPERATING ADJUSTMENTS 





OPERATI G ADJUSTME T 

15 

~ 
21 20 

Fig. l 

1. Par ing Bra e Lever 
2. Key Switch 
3. Instrument Panel 

Clutch Brae Indicator Light 
5. Clutch Oil Temperature Gage 
6. Left Moldboard Control Lever 
7. Scarifier Control Lever 
8. oldboard Circle Reverse Control 

Lever 
9. Blan (Snowplow or bulldozer control 

lever) 
10. Blan (Hydraulic shiftable moldboard 

control lever) 

11. Circle Side Shift Control Lever 
12. Leaning Front Wheel Control Lever 
13. Right Moldboard Control Lever 
1 4 . Eng i n e Speed Cont ro 1 Lever 
15. Forward and Reverse Selector Lever 
16. Gear Selector Lever 
17. Range Selector Lever 
18. Foot Accelerator Pedal 
19. Service Brake Pedal 
20. Steering Wheel 
21. Engine Clutch Pedal 
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OPERATING ADJUSTMENTS 

Fig. l shows the operating controls as seen 
from the operator's seat. The eight valve 
levers are used to control the operation of 
the grader. These levers are part of the 
hydraulic system and control the flow of hy
draulic oil to and from the hydraulic cy
linders and motors. For example, pulling 
back on the lever located to the extreme 
right of the valve group {item 13) causes 
hydraulic oil to flow into the right lift 
cylinder and, in turn, lifts the right side 
of the moldboard. Pushing the valve lever 
forward causes the hydraulic oil to reverse 
its flow into the right lift cylinder and 
lower the moldboard . 

This hydraulic system is designed so two or 
more controls can be operated simultaneously 
and when a control causes its cylinder or 
motor to reach its limit of travel, a 
relief valve opens and allows the hydraulic 
oil to return to the tank resulting in 
no chatter or damage to the controls of the 
machine. When the valve lever controlling 
the cylinder or motor which has operated to 
its limit is released, the hydraulic system 
automatically returns to normal operating 
condition. 

The power necessary to operate the hydraulic 
pump comes from a direct coupling of engine 
to pump. This hook-up results in positive 
drive for the hydraulic pump and insures 
operating pressure for the system when the 
engine is running. The operating controls 
and instruments are shown . Thorough know
ledge of these controls and instruments, 
their us e and location is essential to grader 
operation. 
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Fig. 2 Up and Down 
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All blade positions are a combination of 
three basic movements: 

Fig . 3 Sidewise 

Fig . 4 Rotational 

108 3 

The rotational adjustment governs whether 
the dirt is delivered off the blade to the 
right or left or pushed straight ahead. 



OPERATI G ADJUSTME TS 

ADJUSTABLE HAG RODS 

To utilize the full range of blade adjust
ments, it is necessary to adjust the length 
o he wo adjus able hang rods. Each af-
fords five positions as shown: 

Fig. 5 Hang Rod Adjustment 

Lower he blade until the weight of the 
moldboard and drawbar is resting on the 
ground in order to ma ea hang rod ad
justment. 

Remove the cotter pin from the hang rod 
pin. Remove the hang rod pin from the hang 
rod. 

The hang rod adjusting pin will normally 
be carried in hole =2 on both right and left 
moldboard hang rods for all average di en 
and surface war . The side shift telescopic 
rod is adjustable and it too has five 
posi ions. 

MOLDBOARD 

The ~oldboard is connected to the circle by 
the circle nees. A notched tilting rack 
is provided on the circle knees to allow the 
bla de to be tilted forward or bac ward with 

relation to the circle knees as shown: 

Fig. 6 Adjusting Pitch of Moldboard 

The pitch of the moldboard should give the 
cutting edge at the bottom proper penetra
tion and keep the dirt rolling or scouring 
off the blade freely. If pitched too far 
forward, the cutting edge at the bottom does 
not have proper cutting angle and will drag 
the ground instead of entering it easily. 
If pitched too far backward, the material 
wi 11 hang on the moldboard and drag forward 
instead of rolling off the moldboard freely 
as it should. 

Deep ditch cuts usually require more forward 
pitch than surface work. Wet stic·y material 
that comes up in large rolls requires more 
backward pitch than dry granular material. 

-3-

Pitch adjustments need be made only as soil 
conditions demand. ote your soil condition, 
type of cut most frequently made, ac ion of 
dirt on moldboard set the moldboard to the 
best pitch to get the cutting action neces
sary, and keep that material moving freely 
as possible. 



OPERATING ADJUSTMENTS 

HYDRAULIC SHIFTABLE MOLDBOARD 

- -

. mu 

Fig. 7 

Hydraulic shiftable moldboard is optional. 
The moldboard can be varied through its hori
zontal operating limits by movement of the 
hydraulic control valve in the operating 
manifold group. 

This moldboard can be extend to its maxi
mum reach outside the tires without dis
mounting from the operator's platform. 

HYURATILT MOLDBOARD ATTACHMENT 

Fig. 8 

-4-

When equipped with hydraulic shiftable mold
board, a grader can have hydraulic tilting 
moldboard. It allows the operator to control 
the tilt of the moldboard from the operator's 
platform by the operating control in the 
control valve group. 

Two hydraulic cylinders are affixed to the 
circle and moldboard and coupled into the 
general hydraulic system. The tilt of the 
moldboard can be changed as desired from the 
operator's platform by moving the lever in 
the control valve group. 

RIGHT DITCH POSITION 

The moldboard position for starting the right 
ditch cut from level ground is shown: 

1089 

Fig. 9 Right Hand Ditch Position 

As the machine moves forward, the point of 
the moldboard is pushed down into the ground 
assuming a position directly behind the right 
front wheel. 

In second and succeeding cuts, the front and 
rear wheels should track in this previously 
made cut. To accomplish this, it is im
portant that the point of the moldboard in 
all ditcr cuts be placed directly behind the 
front wheel to hold proper alignment. 

When starting a ditch cut from level ground 
set a line of stakes to follow during the 
first cut to get proper alignment. 



OPERATI G ADJUSTME TS 

When endeavoring to make a deep and very nar
row top "V" ditch it is imperative that 
several scribing cuts be made along the same 
line before any heavy cut is made to insure 
depth and minimum width. 

To get the moldboard position shown in Fig . 
9: 

1. Move the circle reverse lever forward to 
rotate the blade to the proper angle. 

2. Shift the entire moldboard and circle 
assembly to the right by use of the 
side shift control lever to get the de
sired grading angle. 

3. Raise the heel or left side of the mold
board by pulling bac on the left mold 
board control. Lower the right end of 
the moldboard by pushing forward on the 

impossible to turn the grader around 

right moldboard lift control . Force the 1090 

point of the moldboard into the ground. 

Right cuts are normally used for ordinary 
ditching, bank sloping, and surface work. 
The moldboard should be centered on the 
circle for this work. 

For left cuts, a reverse of the above should 
be carried out. 

, OTE: On all grading work, the moldboard 
should be set to discharge the dirt either 
inside or outside the rear wheels. If the 
rear wheels have to run over discharged 
dirt, the cut may be irregular. 

The scarifier teeth should be removed and 
stored in the tool box when not in use to 
prevent trash from hanging on the teeth. 

During all grading operations, the scarifier 
should be placed at such height that no inter
ference is between the moldboard drawbar and 
the scarifier drawbar and bloc . 

The moldboard can be turned through 360° . 
When the moldboard is turned as in Fig. 10, 
the grader can ditch or remove dirt while 
traveling in reverse. This feature permits 
blading dirt both forward and backward on 
short stretches where it is inconvenient or 

-5-

Fig. 10 Reverse Grading 

Fig. 11 shows the blade set to cut a typical 
low or flat outside ditch slope: 

Fig. 11 Low Banksloping Position 

It is necessary to lengthen both moldboard 
hang rods to get this position. 



OPERATING ADJUSTMENTS 

Thi s shows the moldboard in position to cut 

Fig. 12 Bank Cutting Position 

back and slope a high bank. 

BANKSLOPING 

Adjustment to all required right positions 
is easily accomplished. Complete procedure 

is pictured. Devote a few minutes to gain 
a complete understanding of this method. To 
obtain this position or one similar requires 
a basic understanding of the various blade 
controls. 

To clarify this operation, we outline a step
by-step procedure: 

Both left and right moldboard lift cylinder 
piston rods are coupled to an arm extend
ing from the turret on the lift shaft. 
The turrets are designed so that the center 
section of the adjustable lift arm rotates 
between two stationary collars which are 
keyed to this lift shaft. 

When the turret locking pin is in place, the 
adjustable lift arm is locked to the two 
collars and any movement of the cylinder 
piston rod rotates the lift shaft. Pin 
position changes are made to obtain various 
types of bankslope positions. 

The left turret is punch marked for two 
holes & the right turret for three. The 
regular position of the blade is when the 
double dot on both right and left lift arms 
line up with the single dot on the collar. 

Fig. 13 Adjustment of Blade Turret 

-6-



OPERATI G ADJUSTMENTS 

To grade a right bank to a slope of between 
1 1/2 and 3 to l from level position: 

Place blade on ground across machine and 
adjust the side shift rod (1) so that 
pin is in middle hole (2) as shown in 
Fig. 14. 

Fig. 14 

Shift circle a little to right of center 
of machine. Place toe of blade (1) near 
ground. Raise heel approximately 12". 

ith right blade lift control, adjust pres
sure of toe of blade so that turret pin (2) 
is loose and can be removed. 

Fig. 1 5 
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With turret pin removed, run piston (1) to 
next hole in adjustable lift arm located by 
lining up single dot on lift arm with single 
dot on collar: 

Fig. 16 

W i th r i g ht turret pi n s ti 11 1 o o s e ( 1 ) , d r i v e 
out pin from right hang rod. Raise hang rod 
and install pin in fifth hole (2) from bottom: 

Fig. 1 7 

Raise toe of blade and place heel of blade 
(1) on ground. With left brake control, 
adjust pressure on heel of blade so turret 



OPERATING ADJUSTMENTS 

pin is loose and can be removed: 

Fig. 1 8 

With left turret pin removed, run piston (1) 
to next hole in lift arm located by lining 
up single dot on lift arm with single dot 
on collar : 

Fig. 19 

Place heel of blade on ground to e x treme 
right side of grader by using blade side 
shift controls, left and right blade lift 
controls, and circle reverse. Use left 
blade lift control to equalize pressure 
on heel of blade so left turret pin (1) 
is loose. 

- 8-

Remove pin from le f t hang rod . Raise female 
member by means of blade control. Install 
pin in fifth hole (2) from bottom: 

Fig . 20 

By means of left and right blade lift con
trols, side shift and circle reverse, various 
bank slopes can now be obtained: 

Fig . 21 

RETURNING BLADE TO NORMAL POSITION 

First change left turret and then right 
turret (Follow in reverse order the steps 
for raising the banks lope position). 



OPERATING ADJUSTME TS 

DITCH CLEANING POSITION 

Keeping moldboard shifted to right, the blade 
can be put in ditch cleaning position by 
merely changing left turret to its orignial 
position (double dot): 

Fig. 22 

It is not necessary to change hang rods. 

EXTENDED REACH AD EXTREME BLADE ANGLES 

It will be necessary to use a third hole in 
the right turret. This can be done in two 
ways: 

1. Place toe of blade against bank. Loosen 
right turret pin by means of right blade 
control. Pull pin. Raise piston up until 
next single dot on adjustable lift arm 
lines up with single dot on collar. 

For any practical application of putting 
the blade in bankslope position there 
is always a ban to lean the blade 
against. For demonstration purposes, 
there are other ways to obtaining extreme 
reach. 

2. If grader is equipped with powershift 
moldbaord shift it to extreme right on 
level ground. Lean wheels to right and 
turn them slightly to left. Place blade 
on tire by means of circle reverse. Then 
loosen right turret pin with right blade 
control. Remove pin and move piston in 
until next single dot on lift arm lines 

-9-

up with single dot on collar. 

Fig. 2 3 

Using third hole in right turret, much 
greater blade reach maybe reached. 

RETURNING BLADE TO NORMAi POSITION FROM 
EXTE OED REACH POSITIO 

Fig. 24 

Follow in reverse order instructions for ob
taining extended reach but always place the 
right blade lift arm slightly to right of 
the centerline (Fig. 24, item l) before 
loosening turret pin. This assures suf
ficient stroke of the piston to line up the 
holes in the turret. 
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OTHER BLADE POSITIONS 

Any blade position may be easily obtained 
by varying the pin adjustments in the hang 
rods. 

Fi g . 25 90 ° Slope Position 

Fig. 26 Reach Outside of Wheels 

To obtain extended reach outside of wheels, 
extend the moldboard hang rods as necessary. 
Then it will be necessary only to side shift 
the blade into the desired position . This 
shows the hydraulic shiftable moldboard 
shifted to its right limit and the side shift 
shifted to its right limit. The moldboard 
hang rods have been extended to allow the 
moldboard to travel to its extreme position. 

-10-

LEANING FRONT WHEELS 

The adjustable leaning wheels at the front 
of the grader are a distinct help to the 
operator in keeping the travel of the machine 
u~der control. He should see that the wheels 
are properly adjusted for every cut he makes. 

Fig. 27 In Travel 

The wheels are easily and quickly leaned 
right or left by the control valve lever in 
the operator's control group on the operator's 
platform. 

Normally a grader moldboard works at an 
angle cutting or moving dirt from right to 
left or left to right. If the front wheels 
are not leaned, this side load tends to 
cause the front end of the grader to s kid or 
crawl sidewise away from the load. The 
function of the adjustable leaning wheels is 
to offset this tendency so the operator can 
hold the machine to a straig~t course. If 
the front end tends to veer towards the 
right, the operator leans the wheels to the 
left just enough to hold the machine in line. 

A simple rule for using the adjustable lean
ing wheels regardless of whether the machine 
is on level surface, in a ditch, or on a 
bank is this: 

When the front end tends to veer out of 
line, lean the wheels in the opposite 
direction just enough to overcome that 
tendency and hold the machine in line. 

If you will remember this rule, you will know 
how to take advantage of the leaning wheel 
feature under any condition. 



OPERATI G ADJUSTME T 

SURFACE WORK 

S ta rt w i th the f ro n t whee l s v er ti ca l . Le an 
them just enough to offset the side load 
against the blade as in Fig. 27. With a 
light load against the blade, very little 
leaning is necessary. More lean will be 
necessary with heavy material. 

In wor ing in the ditch the machine is 
usually wor ing on a slope. A good rule 
to follow is to adjust the wheels to be 
vertical (in line with the force of gravity) 
and then lean them as necessary to offset 
the side load against the blade and hold 
the machine in line. 

Fig. 28 shows the wheels leaned to the 
left to offset the side thrust against the 
blade in making a right ditch cut. 

Fig. 28 Ditch Wor 

The direction the wheels should be leaned 
when cutting into banks depends upon tne 
conditions. If the moldboard has a tendency 
to sue into the bank, the wheels should 
be leaned away from the bank to offset that 
tendency but if the bank is hard and there 
is no blade suction, it is frequently neces
sary to lean the wheels toward the bank to 
hold the blade against it. In Fig. 29, 
the wheels are leaned toward the bank indi-

-11 -

eating it is hard. 

Fig. 29 Bank Work 

In the picture below, the g~ader is spreading 
asphalt composition. In this case, the 
operator theoretically sets the wheels 
vertically and, if necessary, leans to the 
right or left to offset the side draft 
against the blade. 

Fig. 30 Spreading Loose Material 

USE OF LEANING WHEELS IN STEERING 

On a level road, start grader traveling. 
With wheels vertical and without moving the 
steering wheel, the grader can be steered 
to left or right by sharply leaning the 
wheels. 
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The action is slow and the leaning wheel 
feature can not be used exculsively for 
steering . It does make steering much easier 
when used with the steering wheel in making 
a right angle or backing around to make a 
"Y" turn. Lean the wheels sharply to the 
right when turning right, etc. 

SCARIFIER 

The purpose of the scarifier {operated by a 
control valve lever on the operator's plat
form) is to loosen material too hard to cut 
with the blade. 

When reshaping the surface of a gravel or 
stone road, the material should be scarified 
just to the depth necessary to get below 
the bottom of and eradicate the chuck holes. 

Fig. 31 Scarifier Attachment 

When breaking crust, the teeth should be 
forced down at the beginning of the cut to 
get under the crust and break it by prying 
from underneath. 

The shanks are locked in sleeted position 
in the block by keys dropped behind them. 
Teeth can be adjusted up or down or removed 
entirely in a few minutes by lifting the 
keys out. 

It is best to remove all shanks and points 
and store them in the tool box when they 
are not needed . This prevents their picking 
up and dragging trash on rough work. 

- 12-

On all grading work, be sure that the scari
fier block is lowered to a point where there 
is no interference between the grader draw
bar and the scarifier block. 

Fig. 32 Adjustable Operator's Seat 

Adjust by pushing back or pulling forward 
after release handle (1) has been moved . 

SHIFTING TRANSMISSION 

The constant mesh transmission is shifted 
by three control levers. One lever for 
control of direction--forward, neutral, and 
reverse. The second lever for gear selection 
1, 2, 3 or 4, 5, 6 depending upon selection 
of low or high range by the third lever . 

A shift pattern is mounted on the grader to 
provide a convenient reference when needed. 

Generally, working speeds are considered to 
be 1, 2, and 3 forward or reverse. Travel 
speeds are generally considered to be 4, 5, 
and 6 forward or reverse. 

Shifting Procedure: 1. Determine direction 
and shift lever; 2. Select range--shift lever; 
Select speed 1-4, 2-5, or 3-6 and shift lever. 
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Fig. 33 Console Shift 

Fig. 34 Floor Shift 

Two types of shift mechanisms having identical 
shift pat erns have been used on the 160 
Series L grader. 

-13-

CONSOLE SHIFT 
(See Fig . 33) 

Early production of this series is shifted 
by a high mounted lever assembly (console) 
which in turn was connected to the trans
mission by heavy push-pull cables. This 
shifting device included internally mounted 
electrical switches used in control of the 
transmission power stop brake device. 

FLOOR SHIFT 
(See Fig. 34) 

Later production of this series is shifted 
by three floor mounted shift levers. Each 
shift lever knob contains a push switch to 
be used in control of the transmission power 
stop brake device . 

TRANSMISSION POWER STOP BRAKE 
(Clutch Brake) 

The 160 Series L grader transmission is 
equipped with a power actuated clutch shaft 
stop brake. This brake is USED D LY WHE THE 
MACHINE IS STANDING STILL AD A SHIFT IS TO 
BE MADE TO CHA GE DIRECTIOA DIOR WHE_1_ 
GEAR OR RANGE SELECTION IS TO BE MADE FROM THE 

EUTRAL POSITIO OF THE LEVER(S). 

The installation of the power stop brake in 
the 160 Series L grader provides the finest 
brake available and when correctly used it 
will providP years of maintenance free oper
ation. 

Take a little time to familarize yourself 
with correct operation and function of the 
power stop brake, by practicing the correct 
method of shifting and applying the brake. 

When the stop brake is needed, depress clutch 
pedal to the deck and press button on shift 
lever being used. 

The red pilot lamp on the instrument panel 
will glow, indicating stop brake electrical 
circuit is complete and hydraulic pressure is 
applying stop brake. After red light glows 
the clutch brake will stop the rotating clutch 
shaft and shift can be made. If gear teeth 
and shifter hub teeth stop in alignment it 
may be necessary to raise cluch pedal slightly 
to effect shift. 
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D 

9/16 " 
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Fig. 35 Transmission Power Stop Brake 

Clutch stop brake engagement is controlled 
by a solenoid (C) and two electrical 
switches (A) & (B) wired in series with 
the solenoid. To energize the solenoid 
and apply hydraulic power to the stop 
brake piston, both electrical switches 
must be activated at the same time to 
complete the required electrical circuit . 

Switch "A '' is controlled by depressing 
clutch pedal to the deck. Switch "B" by 
finger pressure on the shift lever. When 
both switches are engaged, the red signal 
lamp (D) will glow, shaft will stop and 
shift may be made from neutral to direc
tion change or from neutral into gear 
without "raking" gear shifter hub teeth. 
(Sw i tch "A" is adjusted to close circuit 
when clutch pedal pad is no higher than 
9/16" above deck.) 

A brief period of practice in clutch stop 
brake application should make you pro
ficient and provide you with the know
ledge and skill required to shift the 
160 Series "L" transmission when machine 
is standing still. 

FOOT CONTROLLED ACCELERATOR 

The engine speed control lever travel is 
divided into two segments (See Fig. 36): 

-14-

l. From rearmost position to mid-point of 
travel, segment "A", the foot accelerator 
will vary engine speed from idle to max
imum as established by engine speed con
trol lever position. 

2. From mid-point to maximum position of 
travel segment "B", the engine operates 
at the speed corresponding to lever posi
tion and with out variation by foot ac
celerator. 

Fig. 36 Foot Accelerator 



OPERATING ADJUSTME TS 

Fig. 37 Emergency Engine Shut - Down (GM) 

In an emergency , or if after turning the key 
swi ch o "OFF", the engine continues to 
operate, the emergency stop, may be pulled to 
stop the engine. The emergency stop, when 
pulled, till trip the air shut-down valve 
located between the air intake and blower 
and shut off the air supply to the engine . 

o air to the engine will prevent further 
combus ion of the fuel and stop the engine . 
Push in after the engine stops so that the 
air shut-down valve can be opened for re
starting after the emergency , or the mal 
function has been corrected. 

CAUTIO : DO tOT use emergency stop cable 
for normaleng'Tne shut down. Continued use 
can damage blower components. 

E GI E STOP CABLE 
Engine Only) 

In an emergency, or if after turning the 
ey switch to "OFF", the engine continues to 

operate, the emergency stop may be pulled to 
stop the engine. 
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Fi g . 38 Eme r gency Engine Shut - Down 
(Cumm i ns) 

TOWING GRADER 

Do not tow grader unless transmission puwp 
is operating (engine running) and lubri
cation is provided to transmission. 

TRANSMISSION - OIL CLUTCH LUBRICATION PUMP 

The transmission-oil clutch lubrication pump 
is equipped with a low pressure device which 
will stop engine when lube pressure drops 
below a point of safe operation . 

DO NOT by-pass safety devices on engine 
and/or transmission to operate machine. 
Severe damage to transmission and/or other 
components could result. 
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PUTTING THE MACHINE I TO SERVICE 

SPECIAL PRECAUTIONS 

Carefully inspect a new grader for damage 
before unloading it from rail car or truck 
as it is the responsibility of the car
rier and should be noted on freight bill 
prior to signing it. 

Engine is filled with oil suitable for 
normal operation. The crankcase should 
be drained completely after 100 hours 
of operation and filled with oil as 
specified in the lubrication section. 

Graders shipped domestically and to Canada 
are properly filled with oil and lubri
cants when shipped from the factory. All 
oil and lubricants are drained from graders 
shipped for Export. In any case, the grader 
should be check for proper liquid levels 
and lubricated before starting. 

Complete lubricating instructions are 
listed elsewhere in this manual. 

Do not operate a new grader immediately 
on full load. The engine should never 
be loaded to full capacity until it has 
been run lightly for a reasonable length 
of time. Do not overload at any time. 

Fig. 1 Hydraulic Oil Tank 
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HYDRAULIC OIL STORAGE TANK 

Check hydraulic oil level daily while oil is 
cold and prior to starting engine. Correct 
level is midway between low and high on 
site gage. Gage is viewed from outside cab, 
adjacent to left side entrance. 

Fig. 2 Sight Gage--Hydraulic Oil 

Maintain oil at indicated level, using only 
hydraulic oil specifications set forth in 
lubrication section of this manual. 

HYDRAULIC SYSTEM FILTER 

A replaceable element is used in the hydraulic 
system to filter the hydraulic oil. The 
filter is to be replaced at the end of 100 
hours of operation on a new machine, or on 
one which has had the hydraulic system re
paired. Replace element each 1000 hours of 
operation, thereafter. 

A 

E 

Fig . 3 Oil Filter 2721 



PUTTING THE MACHINE INTO SERVICE 

To service (engine not running): 

l. Loosen bolts on clamping ring "A", and 
remove cover "B" . 

2. Lift filter assembly from tank. 

3. Remove filter cover spring "C", and 
cover "D". 

4. Remove and discard element "E". 

5. Wash all components; install new ele
ment and re-assemble in reverse order. 
Be sure gasket "F" is installed car
rec tl y. 

FILTER RELIEF VALVE 

A relief valve has been incorporated 
system to protect the filter element 
hydraulic pump when hydraulic oil is 
or filter is plugged. 

e_jJ i JI 

2722 

Fig. 4 Filter Relief Valve 

in the 
and/or 
cold 

When oil is cold, the relief valve well be 
heard to open and close quite rapidly. As 
oil reaches operating temperature this noise 
will cease. 

If filter element requires changing--this 
noise will occur when oil is at operating 
temperature, and should be service as soon 
as possible. 

When a filter element is changed, take the 
time to cut open the used element and check 
the trapped material. Some times the trap
ped material in the used element may indi
cate additional maintenance is required . 
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FILL OR ADD PROCEDURE 

When adding hydraulic oil (See lube section 
for oil specifications), allow time for oil 
to pass through filter. Continue to add 
until level is mid - point of sight glass 
(cold oil). 

In establishing the hydraulic tank level 
(oil cold) consideration must be given to 
the fact that the hydraulic oil expands as 
it warms. The greater the change in tem
perature the greater the volume. Some ex
perimentation may be required to maintain 
correct level where daily temperatures very 
over an extreme range . 

HYDRAULIC TANK BREATHER 

Breather is of dry type and requires service 
every 500 hours operation. Remove cloth 
element, soak in solvent, and allow to dry 
before replacing . 

CAUTION: Do not use gasoline to clean 
element . Gasoline will soften plastic end 
caps on breather element . 

PRIOR TO WORKING GRADER 

Check engine crankcase o i l level, add it 
necessary . Check air cleaner cup for 
collected dirt. Empty air cleaner cup 
and replace correctly . Replace missing 
lubrication fittings, if any. Lubricate 
machine per 10, 50, & 500 hour schedules 
on lubrication chart. Fill fuel tank with 
fuel . ( See Engine Opera ti on & Ca re section 
of this manual for specifications.) 

STARTING PROCEDURE 

After all basic checks have been made to 
engine and grader then : 

l. Set parking brake. 

2. Depress clutch pedal and shift transmission 
into range neutral. Keep clutch pedal de
pressed during cranking to reduce load on 
cranking motor. 



PUTTING THE MACHINE INTO SERVICE 

3. Move engine speed control lever to l/3 
to l/2 open position and depress ac
celerator. 

4. Depress over-ride button (l) which is 
located just below switch key. Over
ride button is the by-pass of lubricating 
oil, low pressure shut down mechanism. 

Fig. 5 

5. Turn key (2) in clockwise direction 
to cranking position. 

6. When engine starts, release key. It 
will return to run position. 

7 . hen l u b r i cat i n g o i l reaches opera ti n g 
pressure, release over-ride button. 

For additional information concerning 
cold weather starting aids, See General 
Engine Operation & Care section, Pagel, 
of this manual. 
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Fig. 6 Key Switch Position 

If engine starts but fails to run, do 
not attempt to re-start until cranking 
motor has come to rest . To do so could 
result in damage to cranking motor and/or 
engine fly wheel ring gear. 

CAUTION: Do not crank engine for more 
than 30 seconds continuously or the crank
ing may be damaged. If engine does not 
run with the first 30 seconds of cranking, 
wait two to five minutes before re-cranking. 
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GENERAL ENGINE OPERATION & CARE 

ENGINE WARM UP 

Warm up engine before applying load. When 
engine has started, it takes a while to get 
the lubricating oil film re-established be-
tween shafts and bearings and pistons and 
liners. The most favorable clearance between 
moving parts is obtained only after all engine 
parts obtain normal operating temperature. 

All engines to run at 800 to 1000 rpm long 
enough to bring water temperature up to at 
least 130°F. before engaging load. Make 
all necessary outside checks during this 
time. Operate at partical load the next 10 
to 15 minutes or until water temperature 
reaches 160°F. and warm up is completed. 

See page 13, Operating Adjustment Section, 
of this manual, for methods of controlling 
engine speed. 

RE COMMENDED ANTI-FREEZE SOLUTIONS 

Use in Cooling Ststem 

Freezing Ethylene Distilled Denatured 
Point F. Gltcol Gltcerine Alcohol 

10 25 'l. 33 1/ 3% 30 'l. 
0 33 1 / 3% 40% 37% 

-10 40 4 7% 43 
-20 45 54 'l. 50 
-30 50 59 % 57 
-40 54 .., 65 
-50 58% 72 
-60 62 % 78 
-70 65 'l. 

COLD WEATHER STARTING AIDS 

If any other solution is avai 1 able, do not 
use alcohol as anti-freeze in diesel engines 
as it boils at 173°F. If necessary to use 
alcohol, check solution frequently to be ........ 111"' 1116 
sure cooling system is adequately protected 
against freezing. 
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Fig. 1 Ether Compound Type 

A cold weather starting aid of the metered 
ether compound type is optional equipment. 
This device rel·eases ether starting fluid 
into the intake manifold. 

To start engine equipped with this aid: 
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Set speed control lever at 3/4 to full open 
position. 

Unscrew cap of pressure primer discharger. 
Insert chevron pressure primer cartridge 
neck down and screw cap down. Safety 
bail prevents accidental discharge of 
cartridge when tightening this cap. 

Discharge pressure primer cartridge by 
pushing or pulling up and over {180° swing) 
on actuating lever of discharger during 
c ranking after starting motor has brought 
engine to cranking speed. Cartridge re
quires approximately 15 seconds to dis
charge completely. 

After cartridge has had time to empty it
self after discharge, throw lever back to 
origina l position. Unscrew discharger cap. 
Insert another cartridge in discharger for 
subsequent use. 

Engines operating at extremely low tempera
tu r e may require the installation of two or 
more dischargers so engine can be kept run
ning on priming fuel until it is heated 
sufficiently to run on diesel fuel. The 
se cond cartridge should be fired if engine 
does no t accelerate after the first is 
discharged. 

A detachable fine screen (2) is installed 
in lower body of discharger to prevent 
foreign material from clogging nozzle. This 
holder should be removed and screen cleaned 
by blowing out each time cartridge neck 
washer is replaced or in the event the noz
zle becomes clogged. 

Two cart r i d g e neck washers ( l ) a re av a i l ab l e 
for this chevron pressure primer. The black 
washer is used from 50 to -25 ° F. and the 
red from -25 to -65°F. 

ELECTRIC TYPE COLD WEATHER STARTING AID 

Available as optional. Refer to Engine 
Operation and Maintenance Manual for instruc
tions on use, if grader is equipped with this 
aid. 

COLD WEATHER OPERATION 

Protective precautions are necessary if 
grader is to be operated when the temperature 
is below 32 ° F. 

It is important that the engine be kept in 
the best possible mechanical condition to 
promote ease in starting during cold weather. 
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Maintain oil in engine crankcase of proper 
viscosity for operating temperature. (See 
oil specifications in Engine Operator's 
Manual). 

In areas of extremely low temperatures, the 
engine oil in crankcase pan can be drained 
each night and should be done while oil is 
warm so i t w i l l drain freely. Warm o i l 
thoroughly before refilling. Pour into 
crankcase just before starting engine. This 
insures oil thin enough to pass through 
screen over pump suction and it also prevents 
condensation of moisture in crankcase. 

If engine has been idle for any length of 
time, check crankcase, fuel tank, and fuel 
filters for ice formations before starting 
engine. 

To eliminate wax in fuel clogging fuel fil
ters, it is imperative in cold weather 
operation that the cloud point (temperature 
at which wax crystals begin to form in fuel 
oil) must be below lowest expected tempera
tu re. 

GAGES 

Engine lubricating oil gage: Do not run 
engine unless oil pressure gage indicates 
at least minimum pressure: 

Unit 
Cummins 
G.M. 

Idle 
15-25 psi 

5-12 psi 

Run 
40-75 psi 
20-55 psi 

A voltmeter will be found in the cluster 
gage. 

VOLTMETER: Will show generator voltage out
put from 12 to 16 volts, depending on load 
and regulation during operation. 

The voltmeter indicates charge or discharge 
rate and should not show discharge {below 
12 volts) when engine is operating at normal 
working speed . 

The electrical storage battery charging 
generator {alternator) has a voltage regu
lator which controls the generator output 
to meet demand requirements or to compensate 
for a partially discharged storage battery. 

When the battery is fully charged and/or the 
electrical load is low, the regulator will 
automatically reduce generator output and 
the gages will so indicate: 12-13 volts. 



A storage battery that stays near the fully 
charged condition requires only a small 
amount of water to be added from time to 
time. 

Hovever, when large quantities of water are 
required at frequent intervals, his indi
cates tha the battery load is excessive 
or the battery is defective or that the 
regulator is not keeping the battery in a 
fully charged condi ion. A check and/or 
repair sho ld be made by a qualified service 
man to correct this condition. 

TE PERATURE GAGE: The temperature gage shows 
water or anti-freeze temperature. The engine 
should not be placed under load until it is 
warmed up to work range. ever continue to 
operate engine if gage is in the hot (212°F . ) 
range. 

Fig. 2 Instrument Panel 

1. Transmission stop brae indicator light 
2. Engine oil pressure gage 
3. Dash light mounting hole (optional) 

Oil clutch temperature gage 
5. Plug, accessory mounting hole 
6. Switch and starting key 
7. Switcn, lighting equipment (optional) 
8. oun ing hole, optional equipment 
9. Mounting hole , defroster switch (optional) 

10. Mounting hole, cab heater fan switch 
(optional) 

11. Push button, starting by-pass switch 
12. Mounting hole, windshield wiper switch 

(optional) 
13. Horn button 
14. Engine coolant temperature gage 
15. Engine hour meter (not illustrated) 
16. Fuel gage 
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HOUR METER 

The hour meter is located on the side of the 
instrument panel. It aids the operator in 
maintaining the correct preventing maintenance 
program. 

Fig. 3 Hour Meter 

Fig. 4 Battery 

Maintain specific gravity reading of 1.270 
to 1.215 at 80°F. Fill freq!Jently with 
distrilled water to maintain electrolyte 
level. 
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FUEL OIL WATER TRAP 

The lower portion of fuel supply tank is a 
water trap due to the fact that the supply 
line leading from the tank extends up inside 
the tank for a short distance . 

The construction allows water if present in 
fuel to remain in bottom of tank while clean 
fuel is drained off from above and supplied 
to the engine. The picture (Fig. 5) shows 
the location of fuel tank water drain plug. 
This plug should be used to drain accumulated 
water from the tank periodically. 

Fig. 5 Fuel Tank Drain 

If an excessive amount of water ap~ears in 
fuel consistantly, check your storage facili
ties and discuss this problem with supplier. 

To avoid moisture condensation in grader fuel 
tank, fill immediately following the end of 
each day's operation. Do not allow tank to 
stand overnight in an unfilled condition. 

When filled, walls of fuel tank are completely 
covered thus preventing atmospheric conden
sation on internal surfaces of tank. 

ALTERNATOR 
(Diode rectified A-C charging circuits) 

Alternators are designed and constructed to 
give long periods of troub l e f ree service with 
a minimum amount of maintenance. The rotor is 
mounted on a ba ll bearing at the drive end, and 
a roller bearing at the slip ring end, and each 
bearing has a grease supply which eliminates 
the need for periodic lubrication. Two brushes 
are used to carry current through the two slip 
rings to the field coil which is mounted on the 
rotor. The brushes are extra long and under 
normal operating conditions will provide long 
periods of service. 
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The stator windings are assembled on the in
side of a laminated core that forms part of 
the "alternator" frame. Six rectifier 
diodes are mounted in the slip ring end frame 
and are connected to the stator windings. 
The six diodes replace the separately mounted 
rectifier as used in other types of applic
tions, and they act to change the f\.C. volt
ages to D.C. voltage which appears at the 
"BAT" terminal. A capacitor, or condenser, 
mounted in the end frame protects the diodes 
from high voltages. 

Fig. 6 

IMPORTANT: Since the alternator and regu
lator are designed for use on only one 
polarity system, the following precautions 
must be observed when working on the charg
ing circuit. Failure to observe these 
p rec au ti on s w i 1 1 res u 1 t i n s e r i o us damage 
to the electrical equipment. 

1. When installing a battery, always make 
absolutely sure the ground polarity of 
the battery and the ground polarity of 
the alternator are the same. 

2 . When connecting a booster battery, make 
certain to connect the negative battery 
terminals together and the positive bat
tery terminals together. 

3. When connecting a charger to the battery, 
connect the charger positive lead to the 
battery positive terminal and the charger 
negative lead to the battery negative 
terminal . 

4 . Never operate an alternator on open cir
cuit . Make absolutely certain all con
nections in the circuit are secure. 

5. Do not short across or ground any of the 
terminals on the alternator or regulator. 

6. Do not attemp to polarize an alternator . 

I 
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CUMMI S CRANKCASE BREATHER 

-- WING NUT 

Fig . 7 Breather 

Service pleated paper element each 200 hours 
operation . This element must be cleaned 
several times between required replacement . 
period depending upon operating conditions 
Clean by careful use of compressed air jet. 
Replace if cracks or tears appear in element. 

ELECTRO-MAG ETIC FUEL VALVE 

The Cummins PT fuel system uses an electro
magnetic fuel shut-off valve. This valve is 
activated by lubricating oil pressure and 
the switch key. The engine will not run 
until lube oil pressure has closed this mag
netic valve's electrical circuit. If this 
valve becomes damaged, it will not respond 
to lube oil pressure nor will it allow the 
engine to be started as it restricts fuel 
flow to the injectors. 

Mounted on top of valve is a pointer - -when 
on "O", valve is open; on "C" closed. 
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Mounted on top of valve is a knurled nut. 
Turn clockwise to manual open position as 
marked on valve housing . 

If engine lube oil pressure drops below 
operating normal, the electro-magnecic fuel 
valve shuts off engine fuel. Should inspec
tion reveal that valve is not damaged, ~hec 
for low engine oil pressure .rnd correct. 

Fig. B Manual Over - ride 

If valve becomes damaged, it will not repond 
and allow engine to be started. A manual 
over - ride is provided to overcome this con
dition until repair can be completed . 

ENGi NE SHUTDOW,l 

It is important to idle an engine three to 
five minutes before shutting down to allow 
lubricating oil a'ld water to carry heat away 
from the combustion chamber, bearings, shafts 
etc . 

Turn the switch key to the off position. 
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CHECK AND ADJUST BELT TENSION 

The service life of belts used to drive fans, 
water pumps and generators/alternators can 
be greatly extended by proper installation, 
adjustment, and maintenance practices. 
Neglect or improper procedures often lead 
to problems of cooling or bearing failures, 
as well as short belt life. Following are 
the most important rules to be observed to 
extend belt life: 

INSTALLATION: 

NOTE: In replacing worn belts, use Cummins 
belts; they are shaped to assure proper fit 
in length to assure efficient operation. 
When two or more belts are used, they must 
be replaced as a set. 

Always shorten distance between pulley centers 
so belt can be installed ~,ithout force. Never 
roll or tighten a belt over the pulley and 
never pry it on with a tool such as a screw
driver. Both of these methods will damage 
belts and cause early failure. 

Diagonal cuts on a failed belt indicate that 
the failure was caused by rolling a tight 
belt over the pulley. Cuts from prying a 
belt in place may be either diagonal or 
vertical. Always replace pairs of belts in 
complete sets to prevent early failure and 
to provide efficient operation. 

BELT TENSION 

Tighten belts so that the pressure of the 
index finger should be extended straight 
from the hand; in this manner, force will 
be approximately 13 pounds. 

Belt Width 

l / 2 11 

l l / 16 11 

3/ 4 II 
7 I 8 11 

111 

TABLE: BELT TENSION 
Beflection Per Ft. of Span 

1 3/ 32 II 

1 3/32 II 
7 I 16" 

1 / 2" 
9/l 6" 
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Fig. 10 Checking Belt Tension 

RE-TENSIONING NEW BELTS 

Al 1 new belts wi 11 1 oosen after running for 
an hour or more and must be retensioned. If 
the belt can be pushed down l/8 in~h more 
than recommended, retension as described 
under "Belt Tension". 

BELT CARE or MAINTENANCE 

Belts often slip or squeak because of the 
glaze which forms due to dirt or steam 
cleaning. 

To clean a belt wipe it off with approved 
belt lubricant or hydraulic brake fluid. 
Cleaning in this manner will eliminate most 
cases of squeaking. 

Do not tighten belt beyond figures given 
to eliminate belt squeak . Squeak does not 
necessarily mean belt slippage. Tightening 
to excess may damage bearings as well as 
belts. 

LUBRICATING OIL FILTER 

The o i 1 f i 1 t e r i n g e l em en ts p e r fa rm a v e r y 
essential function in filtering the lubri
cating oil before it passes through the 
percision made parts of the engine. This 
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strainer separates and removes the dirt and 
foreign substances from engine oil and 
prevents these injurious materials from 
circulating through the engine. Dirt and 
foreign matter filtered from the oil is 
deposited in the strainer element and base. 

PORTA T: Full flow filtering oil element 
will eep the circulating oils free from 
harmful contaminations for 120 hours of 
normal operating conditions at which time, 
the engine cran case should be drained 
and refilled with new lubricating oil and 
a new strainer element installed. 

To cnange element: 

Fig. 11 

l. Remove drain plug from filter case and 
allow oil to drain. 

2. Loosen center bolt and remove filter case 
from filter head. Some filters use the 
same case as the bag-type element and 
should be disassembled in a like manner. 

3. ithdraw filter element, inspect, then 
discard. 

, OTE : Inspect for metal particles. If 
metal is found, a check of connecting 
rods and main bearings should be made at 
once. 
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4. Remove s e al ring f rom filter head and 
discard. 

5. Clean filter case thoroughly. 

6. Check to make sure element seals are in 
place and install new element over pilot 
valve assembly. 

7. Position new seal ring in place; assemble 
filter case to head and tighten center 
bolt (if used) to 30/35 foot-pounds. 

8. Check oil level. Run engine and check for 
leaks. 

9. Recheck engine oil level; add oil as 
necessary to bring oil level to "H" mark 
on dipstick. 

NOTE: Always allow oil to drain back into oil 
panbefore checking level. 

CUMMINS ENGINE 
BY-PASS FILTER ELEMENT 

Change by-pass filter elements on engine so 
equipped as follows: 

CAUTIONS : Never use a by - pass f i l te r i n pl ace 
of full-flow filter. 

l. Remove drain plug from bottom of housing 
and drain oil. 

2. Remove clamping ring capscrews and lift off 
cover. 

3. Unscrew pack hold-down assembly; lift out 
element and hold-down assembly. Dis
card element. 

4. Clean housing and hold-down assembly in 
solvent. 

5. Inspect hold-down assembly spring and seal. 
Replace if damaged. 

6. Inspect drain plug and connections. Re
place plug. 

7. On the Cummins by-pass filter, check orifice 
plug inside oil outlet connection· olow out 
with air jet to make sure orifice is open 
and clean. 
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8. Check filter cover "O" ring. Replace if 
damaged or deteriorated. 

9. Install new element in housing. 

10. Replace hold-down assembly in filter and 
tighten down to stop. 

11. Position cover "0" ring seal. 

12. Install cover and clamping ring; tighten 
capscrew until clamping lugs come to
gether. 

13. Add enough extra oil to crankcase to fill 
case and element. 

14. Loosen vent plug in cover and start engine. 
Close vent plug when oil reaches vent. 

Fig. 12 By-Pass Filter 

CUMMINS ENGINE 
FUEL OIL SPECIFICATIONS 

The quality of fuel oil used for high speed 
diesel engine operation is a dominating 
factor in satisfactory engine operation . 

Several types of fuel oils are available for 
diesel operation. Since the air intake 
temperature and type of operation have an 
effect upon combustion, the proper class of 
fuel should be selected for your engine. 
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Physical and chemical properties should 
meet the following requirements: 

Viscosity at 100 ° F.: 
Centistrokes: 2 . 4 to 5.0 or 
Saybol t Universal: 34 to 42 

Gravity: 30 to 42 ° API at 60 ° F. 

Cetane number: 40 min. except in warm 
weather . Where no starting difficulties 
are encountered, cetane number can be 
lower. 

Pour point: 10 ° F. below lowest temperature 
expected. 

Bottom sediment and water: Not to exceed 
.05 % of weight. 

Distillation: 
At least 10% should distill below 460 ° F. 
At least 90 % should distill below 675 ° F. 
End point should not exceed 725 ° F. 
Minimum recovery 98%. 

Conradson carbon residue: Not to exceed 
0.25 % on 10 % bottoms. 

Ash: Not to exceed 0.02 % of weight. 

Sulfur: Not to exceed l i of weight. 

Cooper strip corrosion: Must pass 3 hours 
at 212°F. 

FUEL SUPPLY SYSTEM 

Fill fuel tanks with proper grade fuel prior 
to ~tarting engine . Carefully strain all 
fuel oil when filling fuel tanks . Be sure 
fuel is free from foreign substances. Do 
not use ~ fuel. 
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COOLANT 

Water should be clean and free of any cor
rosive chemicals such as chlorides, sulphates, 
and acids. It should be kept slightly 
alkaline with pH value in range of 8.5 to 
10.5. 

Any water which is suitable for drinking can 
be treated as described in the following 
paragraphs to make it suitable for use in an 
engine. 

Following are two effective methods of treating 
engine coolant to prevent corrosion: 

1. Install and maintain a Cummins Corrosion 
Resistor. This is a unit which by-passes 
a small amount of coolant from the system 
through a filtering and treating device. 
It softens water , neutralized acidity and 
protects against corrosion by the use of 
a replaceable chemically - activated filter 
ing element . In additon, the unit con 
tains a sacrificial metal plate which 
arrests pitting of metals in the system 
by electro - chemical action. It is avai l
able at any Cummins Dealer and easi l y 
installed on any Cummins engine. The 
chromate-type element can be used with or 
without anti-freeze. 

OTE: If a "PAF-type" element is used, it must 
beused with a good grade permanent type anti
freeze only. 

2. An alternate method of treating coolant to 
prevent corrosion requires a summer and 
winter treatment as outlined below. 

In Summer: Use one ounce of chromate com
pound for every two or three gallons of 
water. This is equivalent to 100/150 grains 
per gallon. 

In Winter: Use ethylene-glycol base anti
freeze in the percentage required for 
winter protection. Anti-freeze can be 
used with a Cummins Corrosion Resistor. 

Testing Engine Coolant: 

If the cooling system of the engine is 
being protected by either one of the two 
methods recommended, it should be tested 
regularly as specified in applicable 
Cummins taintenance Manuals. 

E, GH E LUBRICATI G OIL SPECIFICATIO S 

Lubricating oil used in Cummins engines 
when ambient temperatures are above 0°F. 
should meet quality requirements of U.S. 
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Military Specifications Mil - L- 2104A. The 
responsibility for meeting these speci 
fications , the quality of the product, and 
its performance in service must necessarily 
rest with the oil supplier. Cummins Engine 
Company does not recommend any specific 
brand of lubricating oil. 

The Internal Combustion Engine Institute 
of Chicago, Illinois, has published in their 
booklet, "Lubricating Oil for Industrial 
Engine", numerous oil brand names which 
meet the performance standards on Mil -L-
2104A. These brands are satisfactory for 
use in Cummins Engines. 

In this same booklet, Supplement 1 and Series 
3- - oils are listed for use where more severe 
lubrication requirements must be met such as 
extremely low temperatures, frequent start 
ing or stopping, or where high sulphur 
content fue l is used. 

When amb i ent temperature is consistently 
below 0° F. , SAE SW oi ls which meet the 
requirements of Mil - L-1 0295 may be U5ed in 
Cumm i ns engines . Caution must be exercised 
when using SAE SW oil above 0°F. Satis 
factory lubrication can be obtained up to 
30°F . if engine load is reduced, work 
periods are shortened, and lubricating 
oil pressure remains constant. Do not use 
SAE SW oil above 30°F. Contact your local 
oil supplier for his recommendations. 

Atmospheric 
Temperature 

Above 90°F. 
32° to 90°F. 
Below 32°F. 
Below 0°F. 

Viscosity 
Grade 

SAE 30W 
SAE 20W 
SAE lOW 
SAE SW 

Oils which are best for general operation 
are also best for break - in period. ~o 
change in oil viscosity or type is needed 
for new or newly rebuilt engines. 

Do not mix brands or grades of lubricating 
oil in the engine. Choose carefully the 
best oil available and continue to use that 
brand in the proper viscosity and type con
sistent with weather conditions and engine 
wear. 

ulti - viscosity oils which meet or exceed 
the requirements of U.S. Military Specif
ications Mil-L-2104A in all viscosity 
grades they are represented to cover are 
satisfactory for use in Cummins engines. 



GENERAL ENGINE OPERATION & CARE 
(Cummins Engine) 

CUMMINS ENGINE FLOAT TANK 

The fuel float tank is provided on Cummins 
engines which have the fuel storage tank 
above the PT pump. The purpose of the 
float tank is to prevent syphoning of fuel 
from the supply tank. 

A screen is provided at the inlet fitting 
(1) to protect the float valve from foreign 
material which could be in the fuel. 

Disassemble and clean when necessary. 

Fig. 13 Float Tank Filter 

A throw-away filter (2) is incorporated 
in the supply tank to float tank line. 
This filter acts as a primary fuel filter 
and protects the screen of the float tank 
from foreign material in the fuel . 

Prior to each days operation, drain the ac
cumulated water from the float tank filter 
at plug (3). 

Change filter each 1200 gallons fuel con
sumed or 400 hours operation, or less, de
pending upon condition of fuel used. 
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CUMMINS ENGINE FINAL FUEL FILTER 

The fuel filter is provided to make sure the 
PT pump receives clean fuel. Clean fuel is 
an important factor in the operation and life 
of the engine. 

Prior to starting engine each day, open drain 
cock (l) and drain until all water is dis
charged. Close drain cock. 

Fig. 14 Fuel Filter 

Ordinarily the element should be changed at 
1200 gallons of fuel consumed or 400 hours 
operation. This is not necessary if the 
restriction on the inlet side of the pump is 
below 8 11 vacuum when the engine is running 
full speed and load. See "Cummins Con
struction and Industrial Diesels Mainte
nance Manat.:1" for procedure and tools re
qui red. 

AIR CLEANER 

General Precautions: 

It is absolutely essential that periodic 
inspections be made of air cleaner hose, 
elbows, and piping connections between mani
fold and air cleaner to prevent entrance of 
dirt into the engine. Hose connection 
should be replaced before it deteriorates. 
To e l iminate any undue strain on connection, 
make sure that a ll components line up . See 
that all joints between air cl eaner and 
engine cy l inder are tight . This includes 
fl exi bl e connections and manifold gaskets. 
Be sure that manifo l d stud bolts are tor 
qued to required torque readings. 
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D01 ACLO i E AIR CLEAt ER DUST CUP 

Service to dust cup: Frequency of service can range from every 4 
to 120 hours. Daily inspection is recom-

1 . Sop engine. mended and more often if dust conditions 

Fig. 15 Removal of Dust Cup 

3 . Dump out the dust and wipe gas et clean 
before reassembling. 

Fig. 16 Dumping Dust Cup 

Replace gas et if it shows signs of wear, 
damage, or leas. Do not use oil, 
gasoline or oily waste! 
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warrant. 

IMPORTA T: Your Donaclone air cleaner will 
not function properly if dust deposits 
build up past a 2" level in the dust cup. 
A tight positive seal must be made between 
dust cup and cleaner after every servicing. 

Leakage at this point will increase dust 
loading and make it necessary to service the 
filter cartridge more often . Because of the 
fre9uency of dust cup servicir~ and the pos
sibility of damage to gasket, 1t is recommend
ed that several replacement gaskets be ept 
in stock at all times. 

Excessive exhaust smoke and/or loss of power 
may indicate the need for filter cartridge 
service. If equipment is available , measure 
the air restriction of the cleaner with 
vacuum gage or water manometer at available 
restriction taps in the induction system. 
Service is required when air restriction has 
increased to maximum allowable limits as 
established by engine or vehicle manufacturer. 
After measuring, replace tap plug securely. 

SERVICE TO FILTER CARTRIDGE 

l. Stop engine. 

2. Wipe off cover and upper portion of air 
cleaner. Loosen clamps and remove cover. 

Fig. l 7 Removal of Cover 
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Read instructions embossed on plastic cover. 

Fig. 18 Removal of Cartridge 

3 . Un s c re w w i n g b o l t w h i ch ho l d s cart r i d g e 
in position. 

Complete instructions for servicing element 
are given on bottom side of cover. (Fig. 17) 

ASSEMBLY 

Before replacing cartridge, wipe out any 
loose dust which may be at the bottom of the 
cartridge chamber . Lower cartridge into 
position and secure with wing nut so that unit 
can not be rotated. Be sure that the rubber 
metal washer is in place under the wing nut 
and that it is in good condition . Inspect 
cover gasket for damage . Cover should fit 
into posit i on smoothly without forcing. If 
it does not, check to be sure the cartridge 
is installed properly. 
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WASHING FILTER CARTRIDGE 

In addition to tapping and blowing, it is 
practical to wash the filter cartridge with 
any good, non-sudsing household detergent . 
Warm water (120-140°) is recommended but is 
not essential. Flush unit with a gentle 
water stream until drain water is clear. Air 
dry cartridge thoroughly before using. In
spect after every cleaning for damage or 
rupture. 

CLEANING DONACLONE TUBES 

With filter cartridge and dust cup removed, 
inspect tubes by looking through them at a 
bright light. Dust deposits can be removed 
with a soft fiber brush. 

FILTER CARTRIDGE LIFE 

For safety's sake, replace your Duralife filter 
after 1,000 hours of use . While the cart
ridge may function safely for longer than this, 
the small savings involved do not justify the 
risk. 

NOTE: If grader is being used in snow re
moval work, it is suggested that an extra 
Donaclone cartridge be kept in operator's 
cab to thaw should freezing ice and snow in 
the air cleaner cause an air stoppage in the 
element of the air cleaner assembly. 



E CYCLOPAC TWIN AIR CLEANER 

To service each cleaner: 

l. Stop engine. 

2. Loosen clamp. Remove dust cup assembly 
from cl ea n er . 

Fig. 1g Removal of Dust Cup 

3. Remove wing nut in cup assembly. Remove 
nylon barrier. 

Fig. 20 Dust Cup Assembly 

4. Dump dust out of cup . Wipe clean with 
dry cloth. 
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& CARE 

Fig. 21 Dust Cup 

Reassemble dust cup . Make sure cut away 
part of barrier is inserted around spacer. 
Tighten wing nut. 

5 . Replace cup gasket if it shows signs of 
wear, damage or leaks. Do not use oil , 
gasoline or oily waste to clean com
ponents. 

Frequency of service can range from 4 to 
120 hours. Daily inspection is recommended. 
More often if dust conditions warrant. 

IMPORTANT: The cyclopac air cleaner will 
not function correctly if dust fills cup. 

A tight positive seal must be made between 
dust cup and cleaner after each servicing. 

Leakage at this point will increase dust 
loading and ma·e it necessary to service 
filter cartridge more often. It is recom
mended tnat several replacement gas ets be 
ept in stoc at all times because of the 

frequency of dust cup servicing and the 
possibility of damage to gas et. 

Excessive exhaust smoke and/or loss of 
power may indicate need for filter cart
ridge service. If equipment is available 
measure air restriction of cleaner with a 
manometer at available restriction taps in 
the induction system. Service is required 
when air restriction has increased to maxi
mum allowable limits as established by 
engine manufacturer. Replace tap plug 
securely after measuring. 
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SERVICE TO FILTER CARTRIDGE 

1. Stop engine. 

2. Loosen clamp and remove dust cup. 
Service dust cup. 

Fig. 22 

3. Remove wing nut and gasket holding 
element in housing. 

Fig. 23 

4. Remove element by pulling straight out 
of housing. 
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Fig. 24 

5. Clean element--following instructions 
printed on element. 

Fig. 25 

6. Wipe dust out of housing. Re-assemble in 
reverse order. 
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FA BELT TEi SI01 

Check tension of fan and generator drive 
bel s each 500 hours. Belts should be 
just tight enough to drive the moving parts 
without slipping. 

On large fan drive belts, a deflection of 
3- "at mid-point between pulleys is cor-

FUEL SUPPLY SYSTEM 

Fill fuel tanks witti proper grade fuel prior 
to starting engine. Carefully strain all 
fuel oil when filling fuel tanks. Be sure 
fuel is free from foreign substances. DO 
'OT USE DIRTY FUEL. 

rec . G.M. ENGi E FUEL FILTERS 

Fig. 26 Belt Adjustment 

E.GrnE COOLJtG SYSTEM 

Use clean, mineral free water. Do not pour 
coolant into radiator of an overheated 
engine. Such action could damage cylinder 
head. 

To f i 11: 

l. Close drain coc on left side of engine 
bloc near flywheel housing. 

2. Replace plug in lower radiator tank. 

3. Open thermostat housing air bleed. 

4. Close water pump and cooler drain cocks. 

5. Remove radiator cap and fill cooling 
system to level just below the filler 
opening. 

6. Close thermostat air bleed. 

7. Start engine. Chee cool and level. Re
place cap. 
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A replaceable elemen type fuel strainer (1) 
and fuel filter (2) are placed in fuel sys
tem to separate foreign matter from fuel. 

Both fuel strainer ar.d fuel filter should be 
replaced each 300 hours operation. 

Fig. 27 

Daily, drain 1/4 pint of fuel from both 
strainer and filter to remove dirt and water 
accumulation. Drain cocks are provided for 
this purpose. 

To change: 

l. With engine stopped, shut 
at tank. Open drain cock 
strainer or filter shell. 
nut. Drain fuel. 

off fuel •alve 
at bottom of 

Loosen cover 

2. While supporting shell, unscrew cover nut. 
Withdraw shell and element from cover. 
Discard element. 

3 . ash shell in clean fuel oil. 
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4 . Install new shell to cover gasket and 
replace in reverse order. Make sure 
shell seats correctly on gasket in cover 
and then tighten. 

5. Open fuel valve at tank. Bleed air from 
filter shell. 

6 . Run engine and check for leaks . 

LUBRICATING OIL FILTERS 

The oil straining element performs a very 
essential function in filtering the lubri
cating oil before it passes through the 
precision made parts of the engine. This 
strainer separates and removes dirt and 
foreign substances from engine oil and 
prevents these injurious materials from 
being circulated through the engine. The 
dirt and foreign matter filtered from the 
oil is deposited in thestrainerelement 
and base. 

G.M. engines are equipped with a full flow 
type oil filter. A by-pass valve is provided 
in filter base to insure engine lubrication 
in event the filter should become plugged. 

Fig. 28 Lu be Oil Filter 

Every 100 h~urs operation when engine lubri
cating oil is changed , change fi l ter elements 
as well. 

-16 -

Remove drain plugs from filter shells . Drain 
oil. Remove shell retaining bolts, shells, 
and gaskets. Discard used elements. Clean 
shells and base with fuel oil. Install new 
gaskets, elements, and shells. Check for 
leaks after starting engine. 

G.M. ENGINES 
AIR BOX DRAIN 

In normal operation, a light amount of 
vapor from the air condenses and settles at 
the bottom of the air box. This condensa
tion is drained through drilled passages in 
the ends of the engine block into tubes 
which direct the expelled air and vapor 
down and away from the engine. 

Location for blower side: Radiator end. 
Location for exhaust side: Flywheel end. 

11 I 

Fig. 29 

Periodic checks should be made to insure 
bottom of air box is clean and dry and tubes 
a re open . 
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AIR BOX BREATHER 

Service at engine oil change, by loosening 
wing nut (1) and removing element (2) and 
cover (3). 

Fig. 30 Air Box Breather 

Wash element in solvent, dry and re-assemble. 
Be sure gasket between element and housing 
is servicable. Use of a defective gasket 
could possibly cause serious damage to the 
engine. 

ENGINE SHUTDOWN 

It is important to idle an engine three to 
five minutes before shutting down to allow 
lubricating oil and water to carry heat away 
from combustion chamber, bearings, shafts, 
etc. 

Turn the switch key to the off position and 
sharply reduce engine speed with speed con
trol lever to off position. 
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ENGINE SHUT-DOWN CONTROL 

A solenoid has been installed to operate the 
fuel on-off section of the engine limiting 
governor. 

The key switch completes the electrical 
circuit to the solenoid through the lube 
oil pressure sender (or by-pass starting 
button) to energize the solenoid when 
switch is in start or run position. When 
electrical current is "OFF" a spring moves 
the governor to the fuel off position. 

Fig. 31 Shut-Down Control 

Adjustment of solenoid to control arm link
age (1) should be to the point of spring re
turn and complete engine shut down from high 
idle when key switch is turned to off 
position. DO NOT OVER ADJUST. 
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G.M. ENGINES 
LUBRICATING OIL SPECIFICATIONS 

Satisfactory long-time operation of Heavy
Duty engines requires the use of additive 
type "Heavy-Duty Lubricating Oils". These 
oils provide better lubrication, possess more 
heat resistance, and counteract sludge for
mation more effectively than the straight 
mineral type oils. 

A list of these "Heavy-Duty" Lubricating 
oils of Mil-L-2104A, S-1, and Series 3 types, 
grouped in accordance with their ability to 
meet common service requirements, has been 
compiled by and may be obtained from the 
Internal Combustion Engine Institute, 201 
North Well St., Chicago 6, Illinois. 

The presence or omission of a brand name on 
the list is not necessarily a recommendation, 
disapproval or guarantee of any petroleum 
product by GM Diesel. Responsibility for 
quality and performance lies with the oil 
supplier. 

Selection of a reliable oil supplier, strict 
observance of his oil change period recom
mendations, and proper filter maintenance 
will assure good lubrication which contri
butes to longer engine life. 

RECOMMENDATION: Supplement l {S-1) Lubri
cating Oils: Supplement l Lubricating Oils 
are recommended for all GM diesel engines 
in every type of service. It is also recom
mended that this type of oil be used first, 
before deviating to other types. 

SPECIAL OPERATING CONDITIONS: The following 
types of lubricating oils have been used 
in special circumstances. However, before 
using these oils consult your supplier and 
obtain his assurance of satisfactory per
formance for your operation. 

MIL-L-2104A LUBRICATING OILS: Mil-L-2104A 
lubricating oils, if used, should be for 
light or intermediate engine operation, 
where the sulfur content of the fuel oil 
does not exceed 0.5 ~. 

SERIES 3 (S-3) LUBRICATING OILS: Series 3 
lubricating oils are not normally required 
or recommended for GM diesel engines since 
they tend to deter proper run-in and, being 
more highlv compounded with additives, tend 
to form excessive ash deposits resulting in 
valve burning and top ring sticking. 

-18-

MULTI-GRADED LUBRICATING OILS: Multi-Graded 
lubricating oils are not normally recommended. 
They may be used to facilitate starting when 
prolonged exposure of the engine to tempera
tures below freezing is unavoidable. Consult 
your supplier regarding tne performance 
characteristics of this type of oil and 
obtain his assurance of adequate lubri-
cation before subjecting the engine to 
heavy-duty service. 

COLD WEATHER OPERATION 

The proper lubricating oil viscosity grade 
when operating at temperatures above +30°F. 
is SAE 30. It is permissible to use a 
lighter grade of oil in order to facilitate 
starting as shown in the following table: 

AMBIENT TEMPERATURE 
+30° to O F. 

0° to-20°F. 

VISCOSITY GRADE 
SAE 20-20W 
SAE lOW 

For complete cold weather starting instruc
tions consult your nearest Authorized GM 
Diesel Sales & Service Outlet. 

BREAK-IN OIL AND ADDITIVES: The use of 
proprietary blends of supplementary add
itive or concentrates such as engine oil 
supplement, break-in oils, tune-up 
compounds and friction reducing compounds 
is not recommended in lubricating oils used 
in GM diesel engines unless given official 
GM part number and made available for use 
in appropriate servie applications. 

FUEL OIL SPECIFICATIONS 

The quality of the fuel oil used for high 
speed diesel engine operation is a major 
factor for satisfactory engineperformance 
and life. The fuel oils selected must be 
clean, completely distilled, stable, and 
non-corrosive. Enlist the aid of your 
supplier in obtaining proper fuel oil. The 
responsibility for clean, efficient engine 
operation lies with the fuel supplier as 
well as the operator. 
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Distillation range, cetane number, and sulfur 
content are three of the most important pro 
perties in the selection of diesel fuels for 
optimum combustion and minimum wear. Engine 
speed, load, and atmospheric temperature in
fluence the selection of the fuels with respect 
to dis illation range and cetane number . The 
sulfur content of the fuel must be as low as 
possible, to avoid excessive deposit formation 
and premature wear. 

Diesel fuels are generally marketed accord
ing o AST designation D975-60T and only 
d stillate fuels o. 1D and 20 are considered 
sa is ac ory for GM diesel engines. hese 
f els should not be confused with the domes-
ic ~ype furnace oils As~ 0395-60T which 

have similar properties but are not always 
satis ac ory or engine use due to their 
varying composi ion, cetane number, and 
distillation range. 

As a guide to the selection of the proper 
fuel oil for various applications refer 
to the fuel oil selection chart and the 
AST Classification. 

ASTM CLASSIF I CA TION OF DIES EL FUEL OI LS : 

No. 1- 0 0. 2 - 0 
F ash p "F Min. 100 125 
Carbon Residue; :t o. 0.3 
Water & Sed11T1ent: 
~ax. Trac e o. 10 

-Ash, b , ~ u.o o.o 
Oisttl at1on, F 

90:t Pt.; Max. 550 675 
Min. 540 

ViSCOSI ty at 100°F; 
centis t okes Min. 1 .4 2.0 

Max. 2. 5 5. 8 
Sul fur; Max. .o 

etane No· 11 n. 4 0 

Engine operation at altitudes above 5000 
feet requires use of next lighter class of 
fuel oil than would normally be used . 

During cold wea t he r engine opera ti on , t he 
"cloud point" (the temperature at which 
wax crysta l s begin to fo r m in the f uel oil} 
should be 10°F . below tr.e lowest expec t e d 
fuel temperature to prevent clogging of the 
fuel filters by wax crystals . 

At temperatures below - 20°F . consult your GM 
Diesel Sales & Service Outlet, since par 
ticular attention must be given the cooling 
system, lubricating system, fuel system, 
electrical system , and cold weather start 
ing aids for efficient engine operation. 

FUEL OIL SELECTION CHART 

Gonoral 
Of, tlllot lon 

r>'IM of T~kol Fuel ~- I lr,o 
Eng;,... rvice App lc:otlon Clouillcotfon llo llfng Point lolli ng Point 

(Mox.) (Mox.) 

Cetone S..lrur 
Nu-oor ConfeM 
(Min.) (Mox.) 

Chy 8.,101 No. 1-0 ~ •F I 5so•F 45 

n"··· No. ,-o ~F 550 F 

~No.1-O 550 F 600 F 

,s 
,o 

~d v"' lood ond tpcecf. ~-\o,lne Pl o," • Croll, ~"'•.! No, 1- 0 550 F 600 F 
T,octon, lnc:fullriol eq.,ip"'• Sui,,"'er No. 2- D• 625 f 675 F 

45 

40 

~•y lood ond hf9h 
Hlgh-y Truck. ~nter No. 2- O• 625 F 675°F 

14M•d ..,,,h id tng, 
Su""~' No. 2-0• 625 F 675 F 

45 

,o 
'::::1. i-<l ond high eovy Duty Off-◄ ho-,ood 

Equl- nl, T Nclu, T racton. I No. 2-0• 675°f 40 

0 NOTE, fo, -,t 1athfoct0<y engi no life , 1111 only those No. 2-0 dloool fuol oil, conlalnlng 0.50% vi: lou w llur; wn••• ,.,;n1..,.,,., 
o,hav11 ,_ o I, ,...,1 ,.d o, w ,. long porlom of Idling or cold woothor condlllON below l2 F, oro oncounlorod, tho "'°'" 
¥Olotllo or fi ght dht0lato fuoh ore ,.c-nded. 
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SECTION V 

CARE andADJUSTMENTofGRADER 





CARE & ADJUSTME T OF GRADER 

CLUTCH LINKAGE ADJUSTME T 

Clutch control linkage is adjusted to provide clutch pedal with l l/2" 
free travel. When free travel decreases to less than l" readjust link-
age to obtain original 1 1/2" free travel. 

3336 
Fig. l 

Adjustment procedure: 

1. Check pedal height above floor board 7 3/4" maximum. 

2. Depress pedal by hand until clutch release bearing contacts. Clutch 
fingers and measure vertical free travel distance with rule. 

3. Loosen jam nut (A) and turn screw (B) out to increase free travel· 

4. When proper free pedal travel is obtained, hold screw (B) and set 
jam nut (A). 

- 1 -
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/.!IT 

Fig. 2 Clutch Assembly 

CARE & ADJUSTMENT OF GRADER 

CLUTCH ASSEMB LY 

When a new or rebuilt clutch as se mbly is 
installed, finger height mus t be obt ained 
prior to installation on a cl utch f i xture . 
DO NOT adjust finger height af ter clutch 
assembly is in place on engi ne flywheel . 

--+-4- . ,:;z RELEAS E 

+------ . t::2 NE/IR-IN 

SURF/lCE Or' ADJ, 5C R'e W 
• ozo T. /.~. Tot.EIUM/~€ 
ON ,qt)JU.ST INC$ 
F/XTvRE 

---- 4S LB.FT. TORQUE (M/N,) 

3337 
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CARE & ADJUST ET OF GRADE~ 

PRESSURE LUBRICATED TRANSMISSION 

The 160 Series L transmission and oil 
clutch are pressure lubricated from the 
rear section of the tandem hydraulic 
pump (1). The oil supply enters the trans
mission at a fitting (2) on the control 
cover. 

Fig. 3 Transmission Cover 

A pressure sender (3) is installed in this 
pressure line to sense low pressure and 
stop the grader engine if such should 
occur. DO NOT by pass this sender for 
any reason. 

The transmission may be filled with oil 
or oil added at the plug (4) on top of 
the tee in cover. 

DRAIN-FILL-LEVEL-LUBRICANT 

Use only Type A, Suffix A automatic 
transmission oil. Capacity (approx.) 
7 U.S. gallons. 

Drain oil at operating temperature each 
500 hours of operation. Drain at plug (l) 
in bottom of transmission case, right side. 
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Fig. 4 Drain-Level Plug 

To check oil level, with transmission at 
operating temperature and engine running 
at idle, remove plug (2) and add or 
drain oil to lower threaded edge (arrow). 

Fig. 5 

FILTER 

Located on right hand frame member below 
operator's platform. 

Change each 250 hours operationto coincide 
with transmission oi 1 change. 
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FINAL DRIVE 

Check level of lubricant at plug in rear 
axle each 100 hours of operation. Drain and 
refill each 1000 hours operation. See Lub
ricating section of this manual for correct 
lubricant specifications. 

Use: 
-l0 °F. to 0 ° F. - SAEBO Extreme Pressure 

SCL (Sulphur-Chlorine
Le ad) 

0° F to 100 ° F. - SAE90 Extreme Pressure 
SCL (Sulphur-Chlorine
Lead) 

100 °F. - Up - SAE140 Extreme Pressure 
SCL (Sulphur-Chlorine
Lead) 

Fig. 6 Rear Axle Level & Fill Plug 

CIRCLE & MOLDBOARD 

The ball and socket joints on all telescopic 
lift rods, side shift rods, and drawbar ball 
and socket joint are all adjustable for wear. 
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_____ , 

187 

Fig. 7 Adjustment Ball & Sockets 

To make adjustment of any ball and socket, 
remove bolts or caps crews. Remove shims ( 1) 
to eliminate free play in joints. Joint 
should never bind but must work freely. 
They wear egg shaped so should be adjusted 
in the position they will operate. 

The circle is attached to the drawbar at 
three points by three adjustable wear plates. 
To compensate for wear, shims are provided 
between lower plates of drawbar and shoes. 

Fig. 8 Circle Adjustment 



CARE & ADJUSTME T OF GRADER 

SHOE CONTACTING CIRCLE LEG TYPE 

Set horizontal adjustment of circle adjusting 
shoes so circle can berotatea. Turn circle. 
ote pinion mech in circle teeth. With front 

adjusting shoe against the circle establish 
by additional adjustment, if required 1/16" 
bac lash between circle pinion and circle 
too th. 

CIRCLE 

PINION 

1188 

Fig. 9 Adjustment 

Adjust both rear shoes to assure little or no 
horizontal travel of the circle when working. 
During this adjustment, ma·e sure 1/16" back 
lash of pinion and circle tooth does not 
change. 

OTE: After adjustments are made, tighten 
adjusting screw jam nuts and shoe holding 
bolts securely. 

GRADER CIRCLE LUBRICATION 

The correct method of circle and circle 
shoe lubrication is outlined below. This 
procedu re should be carried out each 10 
hours of grader ooeration. (More often 
under severe working conditions). 
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Where lube fittings are used on circle shoes 
and circle top, it will be noted that they 
will NOT provide adequate lubrication and 
that the following procedure must also be 
used, as required, to maintain a clean and 
well lubricated circle. 

Fig. 10 

Wire brush, scrape and/or wash with diesel 
fuel--top, bottom, and tips of teeth, remov
ing accumulated foreign material. 

Fig. 11 
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Apply Molytex #2 (Texaco, Inc.) or equal 
to circle with brush or paddle. 

Coat top of circle lightly in vicinity of 
shoes. 

Fig. 12 

Coat under side of circle in contact with 
the circle shoes. Lubricate this portion 
throughout the entire shoe contact area. 

Fig. 13 
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Rotate circle first in one direction and 
then the other. Smooth out lubricate and 
remove excess which has accumulated at shues. 
Check to see if adequate coveraq ac; bee~ 
effected with the lubricant. 

Once again, check pinion engagemen and 
circle shoP adjustment. If excesc;1ve clear
anLe exsists in shoes or pinion i out of 
djustwent, refer to page 4, his sectio 

and make necessary adjustments. 

0 PE RAT ION OF POWE R STEER 11 G 

This steering mechanism consists of the 
steering gear, hydraulic oil source, control 
valve, and steering cylinder. 

Fig. 14 

The Ross hydraulic power steering gear is 
both hydraulic and manual in effect. When 
the cam is turned left or right by the 
operator's effort on the steering wheel, the 
stud of the lever shaft is moved by the 
groove of the cam. This rotates the lever 
shaft and provides steering movement for 
the steering arm . 

A cam centering device positions the cam in 
the gear housing . When the operator's 
effort at the steeing wheel exceeds the 
load imposed by the cam centering assembly, 
the cam moved forward or rearward a few 
thousandths of an inch. 



CARE & ADJUSTME T OF GRADER 

The direction the cam moves is dependent 
upon the direction the operator_ is steering. 
This, in turn, moves the actuating lever 
of the control valve assembly and allows 
the hydraulic oil to flow to the steering 
cylinder and assist in turning the wheels. 

SELF ADJUST! G SERVICE BRAKES 

ormal wear adjustment is automatically per
formed during working cycles. The adjustment 
ta es place only during reverse brae ap
plication and only when sufficient lining 
has worn away to permit adjuster lever to 
pie up next tooth of adjusting screw and 
to turn the adjusting screw slightly. 

H 

C 1151 

Fig. 15 

Preliminiary ta e up adjustment to point 
of light contact with drum is mad~ at 
adjusting screw (star wheel) (C) in usual 
manner. If adjusting screw has been taken up 
up too far, resulting in drag, it ~,ill be 
necessary to hold bac adjusting plate with 
a small thin screwdriver and bac adjusting 
screw off until drag is eliminated. 

hen bra es are rebuilt, initial adjustment 
should be made at {H) and (C) obtaininq 
.004 and .010 as indicated. Use two each 
.004 and .010 ribbon gages to obtain ad
justment. 

Jam nuts on cam stud (H) must be torqued to 
400-440 ft.-lbs. 

SERVICI G FROtT WHEEL BEARitGS 

To repac wheel bearings, remove capscrews, 
hub cover, and gas et. Cut tie wire. _Re
move retainer screws, retainer, and shims. 

eep shim stac together for use during 
reassembly. 

-7-

Remove outer taper bearing and wheel. In
spect bearings and seal. Provide replace
ment parts if necessary. 

Pack bearings with prescribed lubricant. 

Reassemble as follows: 

Install seal {2) with lip toward Y?ke as
sembly and inner bearing (4) on spindle (5). 
Position bearing cups (3 & 6) in wheel (l), 
if previously removed. Install wheel on 
spindle. Install outer bearing (7) on 
spindle in beari~g cu~. 

2 716 

Fig. l 6 

For wheel be3ring adjustment o~ly: 

Install shims (ll) under retainer {10). 
Install capscrews (9) and torque to 60 
ft-lbs. 

With wheel clear of ground use a spring 
scale at tire thread to determine amount 
of force required to rotate wheel. If 
this force is abJve 15 pounds, remove 
shims (available in .015" and .005") until 
force required to rotate wheel is between 
4 and l O pounds. If force is 3 pounds or 
less, add shims, until 4 to 10 pounds force 
is obtained. Torque capscrews to 70 foot
pounds. Tie with wire. 

Install gasket, hub cover on wheel with 
capscrews and lock washers. Torque hub 
cover capscrews to 25 foot-pounds. 



CARE & ADJUSTMENT OF GRADER 
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CARE & ADJUSTMENT OF GRADER 

LUBRICATING INSTRUCTIONS 

Correct lubrication of any machine, is of prime im
portance in prolonging its life. Fuels, oils, and 
greases should be of a good quality and kept free of 
dirt, water, and other foreign matter. 

In the following specifications and lubrication chart, 
proper lubrication instructions are given. It is 
imperative that good cleaning operations go along 
with the lubricating procedures. In other words, 
all level plugs or pressure grease fittings should 
be cleaned prior to opening for level check or 
prior to pressure gun installation. 

Care should be taken to have the proper SAE weights 
of oils on hand for prevailing operating temperatures. 
The SAE viscosity number system classes the oil as 
to its viscosity or fluidity; however, this has 
nothing to do with any other characteristics or 
properties. The higher the SAE number, the heavier 
or thicker the lubricant. The lower the SAE number, 
the lighter or thinner the lubricant. All oil 
companies have adapted this standard of viscosity. 

When draining gear housing cases or engine crankcase, 
care should be taken to drain when the oil is warm. 
In following this procedure, you will find that 
the oil is lighter and therefore drains more com
pletely than when it is cold. The best time to 
drain oils and grease is at the end of the day's 
run. In this way, any dirt in the oil will be 
drained off while it is still in suspension and 
before it has had a chance to settle. 

- 11 -



CARE & ADJUSTMENT OF GRADER 

MULTI-PURPOSE LUBRICANT LITHIUM BASE) 
For Front Wheel Bearings 

(MAYBE USED FOR GENERAL PRESSURE GUN LUBRICATION) 

This lubricant is recommended to fill the need of a general chassis 
lubricant for all grader and roller needs during manufacture. The 
wheel bearings were lubricated with a high quality multi-purpose 
lithium base grease. Even though this grease is of greater cost, 
its additional properties and characteristics thoroughly compensate 
for the added expense. A multi-purpose lithium base grease is 
recommended for front wheel bearings and the supplier should meet 
the following specifications: 

Penetration (D-217), unworked ------------------- 275 
worked 60 strokes ---------- 270 
worked 10000 strokes ------- less than 5% raise 

Dropping point (D-566) -------------------------- 380°F. minimum 
Water resistance -------------------------------- Excellent 
ASTM oxidation (D-942) -------------------------- Negative 
Texture ----------------------------------------- Buttery & Smooth 
Soap base --------------------------------------- Lithium 
Base oil, pour---------------------------------- -10 

Viscosity at 210°F. ------------------------ 78 
Viscosity index ---------------------------- 95 
Oxidation inhibited------------------------ Yes 

Coordinating Research Council test, wheel 
bearing ----------------------------------------- Passes 
Wheel bearing overpacked ------------------------ Passes 

Greases meeting above specifications: 
Sohitran 2 -------------------------------------- Sohio 
Mobilplex ED #2 --------------------------------- Mobil 
Marfak Multi-purpose #2 ------------------------- Texaco, Inc. 
Retinax A--------------------------------------- Shell Oil Co. 

OR 

CHASSIS LUBRICANT FOR PRESSURE GUN LUBRICATION 

For use with hand or pressure gun where lube fittings are provided and 
no other specific lubricant is recommended. 

Minimum Specifications 

A high quality chassis lubricant should be used for general lubrication. 

Where specific lubricating instructions are not given, use: 
Mobil Grease MP --------------------------------- Socony Mobil Oil Co. 
Retinax A or Alvania EPZ ------------------------ Shell Oil Company 
Lubtec ------------------------------------------ Standard Oil Company 
Marfak 1 or Marfak Multi-

purpose #2 ------------------------------------- Texaco, Inc. 

-12-



CARE & ADJUSTMENT OF GRADER 

STEERING GEAR LUBRICANT 

Meeting the following specifications: 

NLGI ------------------------------------ 0 
Soap Base ------------------------------- Calcium or lithium 
Penetration@ 72°F. --------------------- 355-385 
Drop point------------------------------ 295°F. 
Texture --------------------------------- Tacky 
Water----------------------------------- Trace 
Oil viscosity: 100°F. ------------------ 600 SUS 

210°F. ------------------ 60 SUS 

Most major oil companies have a product meeting these specifications. 
Some example brands are: 

Citco 9827 ------------------------------ Cities Service Oil Co. 
Texaco 981 Steering Gear Lubricant------ Texaco, Inc. 
Sohiotran EPO --------------------------- Standard Oil Co. (Ohio) 
Alvania EPRO ---------------------------- Shell Oil Company 

-13-



CARE & ADJUSTMENT OF GRADER 

HYDRAULIC OIL 

Power control system: graders, tandem and 3 wheel rollers 

For all Galion hydraulic systems for normal ambients, use: 

Physical Properties Test Methods 

Saybolt universal viscosity @210°F. 
43 seconds minimum------------------------ ASTM-D-88-44 

Saybolt universal viscosity @100°F. 
145-155 seconds --------------------------- ASTM-D-88-44 

Viscosity index (Dean & Dai rs), 90 min. ----- ASTM-D-567-41 

Pour point (ASTM) -30° maximum-------------- ASTM-D-97-47 

Neutralization number {ASTM) .10 or less ---- ASTM-D-974-51T 

Copper strip test (corrosion) 
3 hours@212°F., negative ------------------

Rust test (ASTM) time distilled water 
No rust----------------------------------- ASTM-D-655-52T 

Oxidation test (ASTM) time to neutralization 
#2.0-15.0 hours, minimum------------------ ASTM-D-943-47T 

Foam test (ASTM) sequence l, 2, 3, Ml foam 
after 10 minutes standing none------------ ASTM-D-892-46T 

Most major oil companies have hydraulic oils meeting these 
specifications. Some example brands are: 

Regal A (R & 0) ------------- Texaco, Inc. 
C. E. Hydraulic Oil #15 ----- Standard Oil Co. {Humble) 
LP-27 Hydraulic ------------- Shell Company 
Dure Oil 160 ---------------- Sinclair Refining Co. 
Sohivis 43 ------------------ Standard Oil Company (Ohio) 
Military Specifications ----- Mil-L-17672A, Grader 2110TH 

-14-



CARE & ADJUSTME T OF GRADER 

HYDRAULIC OIL, LOW TEMPERATURE 

For operation at ambient temperature below -2O °F. and at 
no time exceeding 2O°F. use an oil meeting these specifi
cations: 

U.S. Military Mil-H-56O6A 
Amendment l, 5/17/61 

Examples of brand names meeting these specifications: 

Texaco 662 aircraft hydraulic oil ------ Texaco, Inc. 
Aeroshell Fluid 4 ---------------------- Shell Oil Co. 

HYDRAULIC BRAKE FLUID 

At time of assembly, Galion hydraulic brakes are filled with: 

Wagner-Lockheed Brake Fluid 21B. 

This brake fluid is suitable for use at all ambients to -6O °F. 

Use a fluid that meets the following specifications: 

SAE --------------------- U.S. Government Specs. 
7OR-3 ------------------- VV-H-91O (H58) 
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CARE & ADJUSTMENT OF GRADER 

AUTOMATIC TRANSMISSION FLUID 
TYPE A, SUFFIX A IDENTIFICATION 

The term 11 SUFFIX A IDENTIFICATION 11 refers to the Armour 
Qua l i f i cat i on Numb e r used to i dent i f y a pp roved II Type A 11 

fluids. This number is embossed on the lids of all sealed 
one quart and five quart containers, and stenciled on five 
gallon, thirty gallon and fifty-five gallon containers. A 
typical example is 11 AQ-ATF-696-A 11

• The letter 11 A11 follow
ing the number, indicates the fluid meets the latest 
specifications established by the Armour Research Founda
tion. 

CIRCLE & CIRCLE SHOE LUBRICANT 

The following products, or their equal, are recommended for 
lubricating motor grader circle, circle shoes, and circle 
pinion wear surfaces. 

Lubriplate NO-LITH#2 --------------------- Fisk Bros. Refining Co. 
Molube Alloy #2 -------------------------- Imperial Oil & Grease Co. 
Molytex #2 ------------------------------- Texaco, Inc. 
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CARE & ADJUSTMENT OF GRADER 

TANDEM & CIRCLE REVERSE GEAR LUBRICANT SPECIFICATIONS 

SAE Specification: 80 Type: Straight mineral gear lube 

Straight mineral gear oils of the SAE viscosity recommended above which measure up 
to the quality standards of a reputable refiner of petroleum products are preferable 
and should meet these requirements: 

Viscosity S.S.U. @2l0°F.---- 55-65 
Flash point °F., minimum --- 325 
Channel point ° F. ---------- -30 
Rust portection ------------ Pass 
Foam inhibited-------- - ---- Yes 

DO OT USE EXTREME PRESSURE LUBRICANTS--E.P. lubricants were compounded primarily for 
use in rear axles where unit gear tooth loads are very high and the rubbing action 
between the gear teeth is severe. 

These oils contain added chemical compounds which, under certain conditions of 
operation, are designed to unite with the metal of the gear teeth and protect the 
rubbing surfaces. Extreme gear tooth loads have been designed "out" of Gal ion 
transmission and the use of E.P . oils is unnecessary . In fact, most of these 
lubricants have certain undesirable characteristics for transmission use. 

Sulphur and graphite are widely used as E.P. additives. Under certain conditions of 
operation, the sulphur in company with normal conderisation of water will form cor
rosive sulfuric acid. Graphite, even in its purest form must be classified as an 
abrasive material and will tend to increase wear when used in transmission. In add
ition, the chemical instability of such lubricants may result in heavy soap and 
oxide deposits inside the unit, clogging the oil passages. 

The object in draining the transmission oil periodically is to eliminate possible bearing 
surface abrasion and attendant wear. Minute particles of metal (the product of normal 
wear in service) are deposited in and circulate with the transmission oil. The oil 
changes chemically due to its repeated heating and cooling and also the terrific 
churning it undergoes in the presence of air. It is desirable to drain out this used 
oil at least every 1000 hours of service--more frequently when operating in a dusty or 
dirty enviroment. Do this only when the transmission is thoroughly warm. 

After draining, flushing is desirable . Replace the drain plug and fill the transmission 
to the proper level with a light flushing oil. Drive the transmission for a short 
period at fast idle in such a manner that the gears in the transmission are rotating 
without load. This washes out the oil oil clinging to the interior of the gear case, 
covers, and shifter rails. 

Be sure to drain out all of the flushing oil before attempting to refill with new oil. 

SAE 30 HD engine oil 

TA DEM & CIRCLE REVERSE GEAR LUBRICANT 

HEAVY DUTY ENGINE OIL 

Type: Meeting military specifications 
Mil-L-2104A, Supl. l 
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CARE & ADJUSTMENT OF GRADER 

FOR FINAL DRIVE AXLE SAE 90 EXTREME PRESSURE (SLC) GEAR LUBRICANT 

I 

This speci~ication covers a lubricant for use in gear cases to lubricate 
gears and pinions. CAUTION: DO NOT USE this lubricant at points not 
specifically recommended in tliTs7ubrTcation section. 

It shall be a well refined mineral oil. properly compounded with sulphur
chlorine -lead (SCL) type extreme pressure additives. 

It shall be free of fillers or abrasives such as fuller's earth, talc, 
graphite, cork, etc. It shall be stable, non-abrasive and non-corrosive 
to the materials used in the case gear mechanism whether or not in the 
presence of small percentages of water. 

PHYSICAL AND CHEMICAL PROPERTIES 

Saybolt Universal Viscosity @2l0°F . ---------------- 90-100 seconds 
Saybolt Universal Viscosity @l00° F. ---------------- 1400 seconds maximum 
A. P. I. Gravity----------------------------------- 14.4 - 15.9 degrees 
Pour Point----------------------------------------- -l0 ° F. maximum 
Flash Point---------------------------------------- 350°F. minimum 
Fire Point---------------------------------------- - 400°F. minimum 
Sulphur (Added) ------------------------------------ l.201 minimum 
Sulphur (Total) ------------------------------------ 3.00 ~ m1n1mum 
Chlorine ------------------------------------------- l .20 l minimum 
Lead as Lead Oxide (PbO) --------------------------- 2.00 % minimum 
Moisture ------------------------------------------- .20 % maximum 
Load Carrying Capacity (Timken Test) --------------- 70 lbs. lever load min. 
Abrasion Test (33 lbs., 6 hrs.) -------------------- 20 milligrams loss, max. 
SAE Test 750 RPM----------------------------------- 350 Lbs. min . 

Heat Test (oxidation) 

Weigh 200 grams of sample into 400 CC beaker 3" in diameter. Heat in electric 
oven equipped with automatic temperature control, but without fan or turn
table, maintaining temperature between l85 °F. and 200°F. for approximately 8 
hours per day. Turn off heat nights, Saturdays and Sundays, leaving sample 
in oven. After 125 hours of heating (approximately 22 days elapsed t ime) 
cool, weigh and determing viscosity. It shall not show a change in visc osity 
at 210°F. of over 10 ~ , nor an evaporation loss of over 4%. 

Most major oil companies have products meeting these specifications . Some 
.examples are: 

Gearlube HD 90 ------------------ Texaco, Inc. 
Sohitac l ------- ---------------- Sohio (Standard Oil of Ohio) 
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CARE & ADJUSTME T OF GRADERS 

STORitG 

The grader should be stored in a dry and protected place when it will not be used for 
a long period of time. Leaving a unit in an open field or yard exposed to rain and 
snow will shorten its life . 

hen ta en out of service for an extended period of time, follow these steps: 

1. Clean all dirt and must off machine . 

2. Paint moldboard and all bright surfaces with heavy coat of grease . 

3. Touch up painted areas where the paint has been scraped. 

4. Lubricate entire machine as outlined in Lubrication Instruction section . 

5. Drain fuel tank . Pour two to three gallons of SAE ~,o motor oil into fuel tan 
St3rt engine and run until all oi l has been run through the inje ction system 
and burned in the cylinders . 

6. Cover exhaust pipe when cool. 

7 . Raise all wheels c l ear of ground . Pl a ce blocks under f ront axle and tandem cases 
so no weight is supported by the tires. 

8. Drain cooling system and leave drain plugs open. 

9. Remove battery and store it where it will not be damaged. Charge battery o~ce 
every four to six weeks so it will not go dead. 

10. Remove seat cushions and other perishable items from the machine and store where 
they will not be damaged. 

Adequate precautions must be taken to prevent rust formation in the various cases and 
storage t anks when machine is stored for a long time. With the exception of the engine 
crankcase, all other cases and tanks should be filled to maximum capacity with prescribed 
lubricant or liquid for that particular area. Check engine Operator's Manual for extend
ed storage. 
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CARE & ADJUSTMENT OF GRADER 

SHIPPING 

Certain precautions must be observed when the grader is shipped to a new location. The 
climatic conditions during transit and at destination, method of transportation, and time 
in transit should determine the precautions to be taken. 

If the grader is to be in transit for a long period of time or will not be used immediately 
upon its arrivel, the same precautions should be taken for shipping as outlined for storing. 
The only exception is that the battery and seat cushions should not be removed from the 
machine . The battery should be disconnected. 

The following precautions should suffice if the grader is in transit only a few days: 

1. Raise air pressure in ti res several pounds above normal operating pressure. 
This will prevent excessive bouncing during transit. 

2. Drain the radiator. 

3. Disconnect the battery. 

4. Clean all bright surfaces and coat with heavy grease to prevent rusting. 

5 . Cover the exhaust pipe. 

6. Block wheels as shown. The blocks should be 8" to 12" high and sawed to fit 
the tires. Place blocks at least 6" high against outside of each tire. Nail 
all blocks securely. 

7 . Tie grader down with heavy gage wire, steel straps, cables, and chains. Tie 
front end down on both sides and rear end down by passing the tires over the 
drawbar at the rear end of grader on tool box housing. 

8. Turn blade so that it does not extend past the width of the grader if it is left 
attached. In such cases, lower the moldboard to the floor of the car or truck 
as this will lessen the vibration of the machine during transit. 

Fig. 17 
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